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"  THE  ARTIZAI^  "  ADDRESS  1867. 

At  the  commencemeut  of  the  twenty-fifth  year  of  the  publication  of 
The  Aetizait,  we  reiterate  our  thanks  to  our  numerous  friends  and 
patrons  for  the  generous  and  persevering  support  they  have  bestowed  on 
us  for  well-nigh  a  quarter  of  a  century. 

As  a  monthly  journal,  specially  devoted  to  engineering  and  cognate 
subjects.  The  Aexizajt  has  been  the  first  in  the  field,  and  in  that  capacity 
which  it  assumed  from  the  very  outset,  it  has  as  yet  hardly  found  a  rival 
in  any  country  in  which  the  English  tongue  is  spoken.  Numerous  periodi- 
cals, most  of  them  weekly,  professing  to  represent  the  interests  of  the 
engineering  and  industrial  community,  have  followed  in  our  wake,  both  in 
this  country  and  in  the  United  States.  To  none  of  them  we  have  shown 
any  hostility,  but,  on  the  contrary,  we  have  held  out  to  all  the  hand  of 
good-fellowship.  Indeed,  just  as  our  scope  was  not  likely  to  interfere 
with  theirs,  we  could  never  construe  their  alms  and  endeavours  as 
attempts  to  encroach  on  our  own  preserves.  As  chronicles  of  current 
events  in  the  engineering  profession,  most  of  these  contemporaries  of  ours 
must  be  considered  as  ably-conducted  channels  of  information  on  the 
"  topics  of  the  day."  Whilst  in  this  country  their  task  is  chiefly  confined 
to  this  object,  our  Transatlantic  confreres  combine  with  it  the  part  of 
advertising  raediums]which  they  sustain  with  much  skill,  though,  in  many 
cases,  with  some  want  of  discretion.  On  the  other  hand,  the  aim  and 
object  of  The  Aetizau  has  never  been  to  form  a  mere  record  of  current 
facts  and  events,  but  rather  a  mirror  of  the  progress  through  which  the 
industrial  professions  have  gone  for  several  decades  past,  and  which  they 
are  steadily  undergoing  on  the  present  day.  Thus,  the  materials  supplied 
by  us  have  always  been  of  a  more  solid  and  substantial  kind  than  those 
"to  be  obtained  from  the  purveyors  of  professional  news.  To  other  hands 
we  abandoned  the  task  of  keeping  the  engineering  public  au  courant 
of  all '  new  ideas,  new  inventions,  new  schemes,  irrespective  of  their 
intrinsic  merit  and  value,  in  fact  of  all  matters  and  events  of  an  im- 
portance merely  ephemeral  or  transitory.  We,  on  the  contrary,  prefer  to 
give  to  our  journal  the  distinctive  feature  of  continuity  and  permanence 
combined,  by  scanning,  screening,  and  sifting  the  raw  materials,  and 
selecting  the  kind  of  information  we  supply  in  such  a  manner  that  not 
only  the  monthly  parts  of  our  journal  may  meet  the  requirements  of  the 
day,  but  its  volumes,  when  collected,  may  form  a  work  of  reference, 
useful  and  valuable  in  after  years. 

On  these  principles  The  Abtizan  has  been  conducted  for  nearly  a 
quarter  of  a  century;  up  to  this  day  they  have  enjoyed  the  unqualified 
approval  and  support  of  the  mechanical  public,  and,  therefore,  we  mean  to 
adhere  to  them  in  future  as  in  the  past.  While  preserving,  however,  the 
character  of  xmiformity  and  homogeneity  to  our  journal,  so  essential  to  its 
literary  value,  we  have  introduced  from  time  to  time,  and  shall  continue 
to  introduce  in  future,  such  improvements  as  will  secure  to  each  individual 
part  that  actuality  which  is  generally  found  wanting  even  in  the  most  dis- 
tinguished non-serial  works,  after  some  lapse  of  time. 

During  the  year  just  ended  the  duties  devolving  upon  this  jourael  as  an 
organ  and  mouthpiece  of  industry,  as  au  advocate  of  its  interests  and,  at 
the  same  time,  a  record  of  its  progress,  have  been  most  multifarious  and 
to  some  extent  onerous.  We  have  endeavoured,  to  the  best  of  our  ability, 
to  discharge  these  duties  to  the  satisfaction  of  our  supporters.  Should 
we  have  failed  in  some  respects  to  reach  the  standard  assigned  to  us  by 
some,  we  feel  still  certain  of  not  having  disappointed  any  reasonable  expec- 


tations ;  and  strengthened  by  this  conviction,  we  trust  we  may  both  rely 
on  the  support  and  concurrence  of  otir  numerous  friends  of  many  years' 
standing,  and  enlist  the  good  will  and  co-operation  of  our  new  supporters. 
Reasonable  demands  on  the  part  of  our  readers,  if  duly  communicated  to 
us,  we  shall  always  meet  with  a  willing  ear  and  endeavour  to  satisfy, 
insofar  as  the  fulfilment  of  the  wishes  of  one  section  should  cause  no 
prejudice  to  the  regard  to  which  the  majority  is  justly  entitled. 

No  less  than  in  the  history  of  the  world  at  large,  the  past  year  will  form 
a  distinguished  epoch  and  landmark  in  the  history  of  the  engineering 
profession  and  the  industrial  arts  generally.  Politics  do  not  belong  to 
the  province  of  The  AhtizaN;  and  in  laying  now,  as  was  our  wont  in 
former  years,  a  short  restrospect  of  the  events  of  last  year  before  our 
readers,  we  shall  touch  only  on  such  matters  as  have  a  direct  bearing  on 
industrial  sciences  and  arts,  and  abstain  from  alluding  to  subjects  foreign  to 
these,  save  where  an  indissoluble  connection  exists  between  both. 

To  us,  the  leading  event  of  1866  is  the  successful  result  of  the  enterprise 
first  started  in  1857,  for  joining  the  countries  of  the  eastern  and  western 
hemispheres  by  means  of  an  electric  cable.  Well  may  the  British  nation 
exult  in  this  glorious  and  lasting  triumph  of  its  genius,  energy,  and  per- 
severance, but  of  the  credit  due  to  the  community  at  large,  one  section  at 
all  events,  viz.,  the  engineering  profession,  comes  in  for  a  lion's  share.  To 
the  men  of  an  age,  which  will  soon  be  called  by-gone,  belongs  the  practical 
application  of  the  science  of  calorics  to  locomotion  both  by  land  and  water  • 
it  is  the  present  generation  that  glories  in  the  merit  of  havino-  first 
utilised  the  sciences  of  electricity  and  magnetism,  for  the  purpose  of  con- 
veying information  to  distances  bounded  only  by  the  extent  of  our 
globe,  with  a  rapidity  far  exceeding  the  ocular  speed  of  lightning.  Most 
adults  of  the  present  day  fully  remember  the  time,  when  telegraphy  was 
unknown  all  but  by  name.  During  the  last  twenty  years,  nets  of  electric 
wires  have  been  spread  over  all  civilised  countries  of  Europe  and  America. 
From  telegraphs  passing  over  rivers  and  mountains,  we  proceeded  to  those 
resting  on  the  bottom  of  the  sea.  The  first  submarine  telegraph  cable,  not 
exceeding  thirty  miles  in  length,  was  laid  betwsen  Dover  and  Calais  in 
1852,  and  numerous  lines  connecting  England  with  Belgium,  Holland  and 
Germany,  France  with  Algeria,  Italy  with  Turkey  and  Egypt,  followed  in 
the  course  of  twelve  years.  But  most  of  these  lines  were  of  a  compara- 
tively limited  extent,  not  one  of  them  exceeding  500  miles'  length  from 
land  to  land.  An  enterprise  of  far  more  gigantic  proportions  remained 
to  be  carried  out ;  the  laying  of  a  transatlantic  cable,  to  join  two  con- 
tinents distant  almost  3,000  miles  from  each  other  at  their  closest  proxi- 
mity, was  first  attempted,  by  the  joint  efi'orts  of  British  and  American 
engineers,  as  far  back  as  1857.  The  experiment  failed,  and  the  enterprise 
lay  dormant  for  several  years.  An  undertaking  of  gigantic  proportions 
required,  as  a  means  of  transport,  an  agent  of  locomotion  of  gigantic 
dimensions.  And  here  it  may  not  be  out  of  place  to  claim,  in  our  own  favour, 
some  little  share  of  the  honour  due  to  those  who  proposed  the  scheme,  and 
carried  it  to  a  successful  end: — 

1st.  The  editor  of  this  journal  was  the  first  person  who  proposed,  as 
early  as  1846,  the  formation  of  telegraph  cables,  that  might  be  manufkc- 
tured  of  unlimited  length,  by  aggregating  a  number  of  insulated  copper  wires, 
to  serve  as  a  core,  whilst  external  iron  wires  or  strands  would  constitute 
the  protecting  covering.  This  suggestion  he  made  to  Mr.  Brett  (thereafter 
the  concessionnaire  of  the  Calais  and  Dover  telegraph  line)  whom  he 
satisfied  of   the  impossibility  of  constructing  Mr.  B.'s  "inter-oceanic" 
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lines  of  communicatioa  by  any  other  metliod.  than  the  one  proposed.  With 
a  view  to  demonstrate  the  practicability  of  the  proposition,  specimens  of 
telegraph  cables  of  various  lengths  were  made  at  tlie  cost  of  the  suggestor, 
and  presented  to  Mr.  Brett,  in  whose  opinion  invaluable  personal  advan- 
tages were  likely  to  accrue  from  the  scheme  both  to  himself  and  to  the 
proposer.     This  expectation,  however,  has  been  but  partially  realised. 

2nd.  At  a  time  when  the  Great  ^Eastern,  alias  Leviathan  was  still  on 
the  stocks  and  in  progress  of  construction,  we  first  suggested  to  have  the 
shell  of  the  monster  vessel  appropriated  for  the  purpose  of  receiving  and 
laying  the  then  proposed  Atlantic  cable.  In  the  issue  of  October  1,  1856, 
having  expressed  our  opinion  that  a  vessel  of  extraordinary  size  should 
be  employed  to  c:irry  the  whole  cable  and  ensure  the  success  of  the 
enterprise,  we  proceeded  to  say  : — 

To  find  a  vessel  capable  of  holding  the  whole  of  the  Atlantic  cable,  is  a  matter  of  the 
first  importance  for  the  progress  and  success  of  the  undertaking. 

Now,  our  suggestisn  is,  that  the  first  employment  of  the  great  sliip,  after  she  has  been 
launched,  should  be  to  take  on  board  the  entire  cable,  and  thus  aid  the  projectors  of 
another  great  undertaking  of  world-wide  importance,  in  carrying  out  their  enterprise. 

The  great  ship  is  in  every  way  suited  for  tliis  undertaking,  audit  ivould  be  an  imme- 
diate and  profitable  employment,  in  which  her  sea-going  capabilities  and  the  working  of 
her  machinery  might  be  practically  tested,  before  incurring  the  great  expense  of  fitting 
up  her  internal  arrangements  tor  the  convenience  and  comfort  necessaryfor  the  purpose 
of  passenger  accommodation.  Here,  also,  would  be  a  source  of  obtaining  the  means  of 
finishing  the  vessel  according  to  the  original  design,  in  a  suitable  manner,  resulting 
from  the  experience  gained  whilst  so  employed,  and  that,  too,  without  calling  for  the 
necessary  capital  from  the  shareholders. 

Our  suggestion  was  neglected  at  first.  The  Leviathan  was  entirely 
fitted  as  a  passenger  vessel,  and  as  such  she  proved  a  failure,  financially 
speaking ;  but  at  last  the  idea  was  taken  up  and  endorsed  by  the  projectors 
of  the  enterprise  of  '65.  k  new  cable  having  been  completed,  it  was 
coiled  on  board  the  Oreat  ^Eastern,  who  set  out  on  her  voyage  in  June 
1865.  This  attempt  to  lay  the  cable  also  failed,  chiefly  owing  to  defects 
in  the  paying-out  arrangements  and  want  of  proper  grappling  tools  ;  but 
the  courage  and  tenacity  inherent  to  the  Anglo-Saxon  race  could  not  be 
daunted  by  the  disaster.  In  July  1866  the  same  vessel  weighed  her  anchor 
ouce  more  off  Valentia,  with  a  new  cable  on  board,  and  no  accident  inter- 
vening, the  latter  was  successfully  laid,  and  its  opposite  extremity  landed 
at  Heart's  Content. 

The  intelligence  of  this  favourable  result  was  speedily  followed  by  the 

news  of  the  raising  of  the  cable  of  1865,  and  the  subsequent  completion 

of  this  second  line.     These   two  cables   will   form  a  legacy  the    present 

generation  will  bequeath  to  the  "  epigones  "  as  a  lasting  monument — 

Quod  non  imber  edax,  non  Aquilo  impotens 
Possit  diruerE — 

in  the  words  of  the  Roman  poet.     We  have  designated  their  successful 

laying  as  a  triumph  of  British  genius  and  engineering  and  commercial 

enterprise,   but   whilst  the   names   of  Canning,   Thompson,    Gooch,   and 

Anderson,  will  be  graven  henceforth  on  the  tablets  of  science,  the  annals 

of  telegraphy  will  record,  with  no  less  credit,  the  name  of  Cyrus  Field, 

the  indefatigable   American   projector,   to  whose   energy   and   unceasing 

activity  the  success  of  the  undertaking  is  due  to  no  inconsiderable  degree. 

Amongst  the  engineering  events  of  1866,  we  have  allotted  the  first  and 
foremost  place  to,  and  dwelt  to  some  extent  upon,  the  transatlantic  cable, 
chiefly  owing  to  the  perpetuity  and  monumentality  which  are  its  leading 
features.  Besides,  it  forms  the  most  prominent  fact  worth  recording, 
within  the  province  of  the  sciences  of  peace.  Indeed,  civil  engineering 
has  acted  altogether  the  part  of  a  Cinderella  during  1866,  as  compared  to 
military  and  naval  engineering,  both  of  which  have,  during  that  period, 
obtruded  themselves  almost  forcibly  on  the  attention  of  the  scientific  and 
general  public.  Many  facts,  otherwise  fully  deserving  of  notice,  have  thus 
been  thrown  into  a  background,  under  the  haze  of  powder  smoke  and  by 
the  crashing  of  shot  and  shell.  Hence,  we  need  not  apologise  for  doing 
but  scanty  justice  to  their  importance,  by  confining  ourselves  to  a  mere 
enumeration  of  them. 

An  average  increase  in  the  mileage  of  the  railways  of  the  United 
Kingdom,  and  chiefly  within  the  Metropolis,  has  taken  place  during  the 
last  twelve  months.  Of  continental  railroads  we  may  mention  the  line 
over  the  Mont  Cenis,  which  is  progressing  favourably ;  the  Heidelberg- 
Mosbach-Wiirzburg  line,  just   completed,  facilitating  the  communication 


between  Eastern  Prance,  South  Western  and  Central  Germany  ;  the  com- 
pletion of  the  first  section  of  the  Warsaw  and  Moscow  line,  and  some 
slight  progress  in  the  construction  of  the  Italian  railway  belt  and  the 
Iberian  railway  net.  In  the  United  States,  most  of  the  railroads  that  had 
been  destroyed  or  appropriated  for  military  use  during  the  civil  war,  have 
been  relaid  and  resumed  their  original  destination. 

In  the  province  of  telegraphic  engineering,  the  laying  of  an  addi- 
tional cable  by  Mr.  Reuter,  between  the  south-east  coast  of  England  and 
the  north-west  coast  of  Germany,  dwindles  down  to  almost  diminutive 
importance  by  the  side  of  the  transatlantic  connection.  Towards  the 
completion  of  the  telegraph  net,  little  remains  to  be  done  in  this 
country;  on  the  Continent  some  further  slight  progress  has  been 
perceptible. 

The  alarming  increase  in  the  number  of  boiler  explosions,  railway  acci- 
dents, and  mining  disasters,  noticeable  in  England  during  1866,  invites 
greater  solicitude  on  the  part  of  the  engineering  public,  in  providing 
proper  means  of  safety;  but  it  is  more  particularly  requisite  and  urgent 
that  the  baneful  system  of  laisser  alter,  on  the  part  of  the  executive, 
should  at  last  be  superseded  by  that  stringency  and  efficacy  of  Govern, 
ment  control  and  supervision  to  which  the  community  at  large  is  entitled. 
The  series  of  these  sinisters,  culminating  in  the  Barnsley  and  Hanley 
colliery  explosions,  may  be  set  down  as  one  of  the  darkest  blots  on  our 
present  civilisation,  and  the  culpable  negligence  with  which  human  life  is 
continually  jeopardised  and  sacrificed  in  this  country,  contrasts  most 
unfavourably  with  the  care  and  solicitude  bestowed  on  the  interests  of  the 
public  by  continental  Governments.  ^ 

In  the  first  h.^lf  of  1866,  a  commercial  and  industrial  crisis,  coming  on 
with  a  sudden  crash  and  collapse,  destroyed  millions  of  property,  threw 
out  of  employment  many  thousands  of  hands,  and  annihilated  the 
welfare  and  comforts  of  a  large  section  of  the  communitj-.  Its  ravages 
have  been  felt  most  disastrously  amongst  the  engineering  and  ship- 
building trades.  The  business  of  the  latter,  chiefly  in  the  Metropolis, 
having  already  been  very  slack  for  some  years  past,  had  by  the  crisis  of 
last  May,  a  blow  inflicted  upon  it  from  which  it  has  not  yet  recovered. 
At  this  moment,  the  energy  of  thousands  of  arms  is  lying  fallow,  and  nume- 
rous palliatives  are  being  resorted  to,  to  alleviate  the  destitution  of  these 
once  prosperous  workers.  Our  excellent  free-trade  system,  sophisticated 
by  workmen's  strikes  and  masters'  combinations,  threatens  to  divert  the 
stream  of  internal  and  international  industry  from  the  shores  of  England 
partly  to  those  of  IsTorth  Britain,  chiefly  to  foreign  countries,  fully  pre- 
pared to  undersell  and  thus  eclipse  us.  To  this  topic,  a  subject  of  most 
vital  importance  to  the  interests  of  our  constituents,  we  purpose  to  devote 
special  attention  hereafter. 

The  crisis,  to  which  we  have  just  alluded,  originated  in  the  preludes  of 
the  war  then  preparing  in  Central  Europe,  which,  towards  the  end  of  June, 
actually  broke  out  between  Prussia  and  Italy  on  one  side,  Austria  and 
the  middle  states  of  Germany  on  the  other.  The  events  of  this  strife, 
insofar  as  their  political  results  are  concerned,  do  not  belong  to  our 
province;  their  scientific  and  technical  results  certainly  do.  Some  of  the 
most  important  problems  of  military  and  marine  engineering  have  been 
definitively  solved,  others  brought  nearer  their  solution  by  the  seven  days' 
campaign  in  Bohemia  and  the  naval  struggle  in  the  Adriatic.  To  the 
former  class  belongs  the  case  of  breech-loader  u.  muzzle-loader.  It  has 
been  finally  decided  at  Nachod,  Skalitz,  and  Sadowa,  that  the  muzzle- 
loader  cannot  hold  its  own  against  a  weapon  by  which  at  least  four  times 
as  many  shots  may  be  fired  in  the  same  space  of  time,  ceteris  paribus. 
Irrespective  of  the  Northerner's  superiority  over  the  Southerner,  Dreyse's 
Ziindnadelgeweh-  alone  would  have  decided  the  fate  of  the  campaign,  when 
opposed  to  the  Austrian  Brown  Bess.  At  Langensalza  the  Prussian  was 
fully  matched  by  the  Hanoverian,  armed  with  the  identical  needle  gun 
and  furnished  with  the  identical  ammunition;  whilst  on  the  Maine  the 
Confederate  army,  supplied  with  muzzle-loaders,  fared  no  better  than  the 
Austrian  in  Bohemia.  On  the  other  hand,  the  result  of  the  day  of 
Custoza,  where  both  Austrians  and  Italians  used  a  weapon  equally  defec- 
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tive,  proved  nothing  but  the  superiority  of  the  man  of  the  Teutonic  over 
him  of  the  L;\tin  race. 

In  substance,  the  question  has  thus  been  solved,  but  in  its  details  it  has 
not  yet  been  matured.  M.anifold  are  the  rifles  that  are  now  being  brought 
forward  with  a  view  to  satisfy  the  breech-loading  mania  en  vogue  on  the 
present  day.  In  Prussia,  henceforth  the  classical  country  of  the  breech-loader, 
Herr  von  Dreyse's  rifle  is  still  adhered  to,  and  its  egregious  defects  are 
reported  to  have  been  suppressed  by  the  distinguished  inventor.  In  England, 
the  adoption  of  the  Snider  system  for  the  conversion  of  the  Enfield  rifle 
was  decided  upon  by  the  authorities  of  Pall  Mall,  whicli  have  dealt  with 
the  inventor  in  a  manner  open  to  much  animadversion  ;  the  substitution  of 
a  bond  fide  breech-loader  is  to  follow.  In  Prance,  the  Chassepot  rifle, 
adopted  by  the  War  Office  for  the  armament  of  the  proposed  additional 
million  of  soldiers,  is  stated  to  be  an  improvement  on  the  needle  gun_ 
A  similar  movement  is  going  on  in  most  other  countries  of  Europe. 
Throughout  these  changes,  one  consideration  which,  however,  happens  to 
be  'the  most  important,  is  entirely  lost  sight  of ;  viz.,  that,  however 
excellent  the  weapon,  its  value  is  dependent  upon  and  enhanced  by  the 
skill  of  him  who  uses  it.  In  future,  as  in  the  past,  it  is  not  the  number 
of  men,  but  their  qualities  that  will  decide  the  issue  of  battles.  The 
intelligent  soldier,  though  his  weapon  be  defective,  will  yet  gain  the 
better  of  the  brute  armed  with  a  rifle  of  the  most  perfect  construction. 
A  well-educated  nation  will,  in  future,  still  hold  its  own  against  a  host  of 
well-drilled  barbarians. 

With  regard  to  naval  warfare,  the  sea-fight  of  Lissa  has  verified  an 
opinion  which  we  set  forth  in  1863,  when  the  affair  of  Hampton  Roads 
had  thrown  the  whole  marine  public  of  Europe  into  alarm,  and  our  noble 
old  wooden  walls  were  cut  down  to  make  room  for  ironsides.  We  asserted 
then,  that  a  well-manned  timber  ship  might  still  bid  defiance  to  a  badly- 
manned  iron-clad,  and  such  was  the  case  at  Lissa.  Persano,  having  at 
his  disposal  36  ships,  8  of  them  partially,  1  entirely  iron-clad,  with  614 
guns,  and  12,130  horse-power,  was  met  by  Tegethofi",  whose  aggregate 
force  consisted  of  but  27  ships,  (6  of  them  mere  apologies  for  men- 
of-war),  with  531  guns,  and  10,610  horse-power.  The  issue  of  the  combat  was 
a  thorough  discomfiture  of  the  Italians,  who,  though  remaining  masters  of 
the  champ  de  hataille,  lost  the  Me  d'ltalia  and  the  Palestro,  two  of  their 
best  American-built  iron-clads,  and  had  their  proud  Monitor,  I'Affondatore, 
the  sinker,  so  badly  used  that  she  actually  sunk,  a  few  days  later,  in  the 
harbour  of  Ancona,  in  consequence  of  the  injuries  she  had  received.  Not 
one  of  the  Austrian  ships,  wooden  or  iron,  was  lost ;  even  the  wretched 
old  wooden  Kaiser,  having  received  many  shot-wounds  while  ramming  the 
Italian  Monitor,  soon  recovered.  The  affair  of  Lissa  clearly  proves  that 
the  result  of  a  naval  struggle  will  depend  far  more  on  the  qualities  of 
leaders  and  men  than  on  the  construction  of  the  ships.  An  ill-manoeuvred 
iron-clad  will  still  be  at  a  disadvantage  when  opposed  to  a  well-manceuvred 
timber  ship,  especially  one  furnished  with  a  ram,  and  armed  with  heavy 
guns. 

In  this  country  the  experimental  trials  of  ordnance  on  targets  are  not 
yet  terminated;  they  bid  fair  to  continue  indefinitely,  unless  the  practical 
results  of  these  researches  should  be  called  in  requisition  by  actual  test 
in  war. 

Having  sketched,  in  a  few  broad  outlines,  the  most  prominent  engineering 
events  of  the  past  year,  we  regret  to  be  prevented,  by  want  of  space  from 
goir.g  more  fully  into  them.  However,  as  most  of  the  facts  alluded  to 
have  been  treated  more  explicitly  in  our  last  volume,  this  retrospect  may 
be  deemed  sufficient  as  a  resume  and  recapitulation  of  facts  connected  with 
the  industrial  arts  in  1866. 

In  the  current  year  we  shall  endeavour  to  enhance  the  value  of  our 
publication  by  further  improvements  in  its  various  parts.  The  forthcoming 
Universal  Exhibition  of  Paris  is,  in  our  opinion,  not  likely  to  prove  such  a 
success  as  its  predecessors  of  1851  and  1855 ;  yet  it  will  form  a  most 
remarkable,  perhaps  unique,  aggregation  of  objects  of  science,  art,  and 
industry,  and  an  account  of  its  most  prominent  features  will  be  welcomed 
both  by  those  who  visit  it   and  by  those  who  cannot  judge  of  it  de  visu. 


Arrangements  have  already  been  made  with  a  view  to  meet  the  wishes  of 
our  readers  in  this  respect,  and,  by  a  direct  representation  on  the  spot, 
The  Abtizak  will  be  able  to  give  full  and  explicit  reports,  and  reliable 
information,  on  all  subjects  of  interest  connected  with  the  forthcoming 
world's  fair.  In  all  other  respects  we  hope  our  endeavours  to  satisfy  the 
reasonable  desires  of  the  engineering  public  will  breed  mutual  confidence 
and  goodwill  between  the  Aetizan  and  its  supporters. 

ON  VAST  SINKINGS  OF  LAND  ON  THE  NORTHERLY  AND 
WESTERLY  COASTS  OP  FRANCE,  WITHIN  THE  HISTORICAL 
PERIOD. 

By  R.  A.  Peacock,  Jersey. 
{Continued  from  ser.  iii.,  vol.  4,  2"^9^  270.) 
CHAPTER  VIL 
In  attempting  to  elicit  truth  from  the  many  interesting  facts  collected, 
the  author  has  been  obliged  to  pursue  it  into  each  of  the  seven  following 
sciences : — Antiquarian,  Civil  Engineering,  Conchological,  Geographical, 
Geological,  Greek  and  Latin,  Philological.  And  where  his  own  learning 
was  insufficient,  as  in  conchology,  he  thankfully  acknowledges  willing 
help  received  from  J.  Gwyn  Jeffreys,  Esq.,  F.R.S.,  P.G.S.,  and  from  George 
Metivier,  Esq.,  of  Guernsey,  and  Professor  Williams,  of  Lampeter  College, 
in  philology.  And  this  is  all  the  answer  he  thinks  it  necessary  to  give  to 
remarks  sometimes  made — "  It  must  have  taken  you  a  deal  of  time,"  and 
"  It  is  all  copied  from  books,"  and  the  like.  Scientific  truths  are  always 
discovered  and  established  first,  and  then  in  due  time  (often  in  a  short 
time)  their  results  in  promoting  good  or  remedying  evil  follow,  though  for 
the  moment  we  may  be  unable  to  see  how  the  advantages  are  to  be  secured. 

De.  Fleming's  Theoet  not  applicable  to  the  Changes  on  the 
Fkench  Coasts. 

124.  In  the  Edinburgh  "  Philosophical  Transactions  "  *  is  a  very  inte- 
resting paper  entitled  "On  a  submarine  forest  in  the  Frith  of  Tay,  with 
observations  on  the  formation  of  submarine  forests  in  general."  A  bed  of 
peat,  he  says,  occurs  on  the  south  side  of  the  Frith  of  Taj-,  ten  miles  in 
length.  It  is  in  detached  portions  to  the  extent  of  nearly  three  miles  on 
the  west  side  of  Flisk  beach,  and  upwards  of  seven  miles  on  the  east  side. 
Upon  its  surface  may  be  perceived  the  stumps  of  trees,  with  roots  attached, 
and  evidently  occupying  the  positions  in  which  they  formerly  grew;  many 
of  the  trunks  and  roots  occur  from  8ft.  to  10ft.  below  high  water  mark. 
He  says  Mr.  Watt,  of  Skail,  thinks  it  may  have  come  to  its  present 
position  by  the  removal  of  a  bank  of  earth  18ft.  deep,  washed  gradually 
away.  To  this  theory  Dr.  Fleming  well  objects  that  it  is  not  likely  that 
"a  continuous  bed  of  peat  of  nearly  an  acre  in  extent  would  be  spared 
from  destruction  and  suffered  to  settle  peacefully  in  the  Bay  of  Skail,  so 
as  to  be  covered  at  flood  tide  with  15ft.  of  water." 

He  quotes  the  Rev.  Mr.  Borlase,  F.R.S.,  on  a  submarine  forest  observed 
iu  1757  at  Mount's  Bay,  Cornwall,  of  which  more  in  Article  133.  And 
he  says  that  Dr.  Correa  de  Silva  ascribes  the  depressed  position  of  the 
submarine  forest  of  Lincolnshire  to  the  force  of  subsidence,  aided  by  the 
sudden  action  of  earthquakes. — "Phil.  Trans.",  R.S.,  1799.  He  says 
Professor  Playfair  conceives  it  to  be  a  part  of  that  geological  system  of 
alternate  depression  and  elevation  of  the  surface,  which  probably  extends  to 
the  whole  mineral  kingdom.  He  is  tempted  to  think  that  the  forest  which 
once  covered  Lincolnshire  was  immersed  under  the  sea  by  the  subsidence 
of  the  land  to  a  great  depth  at  a  period  considerably  remote.  That  it  has 
emerged  from  this  great  depth  till  a  part  of  it  has  become  dry  land,  but 
that  it  is  now  sinking  again,  if  the  tradition  of  the  country  deserves  any 
credit ;  and  that  the  part  of  it  in  the  sea  is  deeper  under  water  than  it  was 
a  few  years  ago. 

Dr.  Fleming's  paper  was  read  June  17, 1822,  and  at  that  time  he  thought 
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the   subject  was   imperfectly  understood,   and  offered  the   following  so- 
lution : — 

He  supposes  a  lake  near  the  sea  shore,  with  its  outlet  a  few  feet  above 
the  rise  of  tide,  aud  that  by  mud  being  carried  into  it  by  rivulets,  and  by 
the  growth  of  aquatic  plants,  the  lake  becomes  a  marsh  of  sufficient 
density  to  support  trees.  The  force  of  ordinary  subsidence,  aided  by 
occasional  earthquakes,  may  render  the  whole  tolerably  compact,  yet  the 
quantity  of  water  present  will  prevent  anything  like  the  ordinary  con- 
densation of  ordinary  alluvial  land  or  soil.  Suppose  such  a  marsh  to  have 
its  outlet  lowered,  or  rather  its  seaward  barrier  removed,  the  extremities 
of  the  strata[would  then  be  exposed  to  the  sea  to  a  depth  equal  to  the 
fall  of  tide,  and  the  water  would  then  ooze  out.  All  above  low  water 
mark  would  collapse,  and  the  marsh  would  sink  below  the  level  of  the 
sea.  But  the  drainage,  he  thinks,  would  not  be  confined  to  beds  above 
the  low  water  line;  those  occupying  a  considerably  lower  position  would 
be  influenced.  He  says,  "  for  the  water  iu  such  would  be  squeezed  out, 
iu  consequence  of  the  pressure  of  all  tlie  matter  above  low  water  exerted 
during  every  ebb,  in  the  expulsion  of  the  water  at  the  lowest  level,  thus 
permitting  the  subsidence  of  the  strata  to  take  place  to  the  lowest  beds  of 
the  morass."  He  thinks  this  would  account  for  the  depression  of  the 
marsh  many  feet  below  its  original  level.  And  the  same  explanation 
"  seems  equally  applicable  to  the  forests  of  Mount's  Bay,  Lincolnshire,  and 
Orkney." 

125.  l^ow,  first,  Dr.  Fleming's  objection  to  Mr.  Watts'  theory  applies 
still  more  forcibly  to  his  own  theory.  How  could  storms  and  Atlantic 
waves  spare  from  destruction,  and  suft'erto  settle  peacefully,  the  extensive 
peat  beds  containing  whole  forests  of  trees,  on  tbe  west  of  Guernsey  and 
Jersey,  to  say  nothing  of  the  Bay  of  S.  Michel  ?  The  south-westerly 
waves  and  storms  of  the  Atlantic  are  more  forcible  than  those  of  the  Frith 
of  Tay,  and  the  tides  are  respectively  32ft.,  42ft.,  and  54ft.  as  compared 
with  15ft. 

Second,  can  the  cautious  reader  really  believe  that  the  very  extensive 
submarine  forests  about  the  Channel  Islands  and  neighbourino-  coasts  of 
France,  have  once  been  living  forests  afloat  on  lalcesl  Is  not  this  far 
more  improbable  than  toj  suppose  that  the  land  has  quietly  sunk  down, 
there  being  so  many  well  ascertained  instances  of  land  both  rising  and 
sinking  ? 

Third,  why  will  he  not  be  content  with  the  "ordinary  subsidence," 
which  he  admits  and  which  is  sufficient  to  account  for  everythino- ;  for  as 
he  has  admitted  it,  he  cannot  arbitrarily  limit  its  amount  ? 

^\xt,  fourth,  even  if  we  lay  aside  these  three  objections  which  would  be 
difficult  to  answer, — we  should  have,  even  if  we  made  him  a  present  of  all 
he  contends  for, — the  extraordinary  spectacle  of  a  forest  rising  and  sinking 
alternately  (to  the  amount  of  54ft.  in  the  Bay  of  Mont  S.  Michel)  every 
time  the  tide  flowed  and  ebbed  !  And  the  more  so,  because  if  sea  water 
was  substituted  for  fresh  water,  the  buoyant  power  would  be  increased,  as 
is  well  known,  by  21bs.  per  cubic  foot.  But  the  alternate  risings  and 
sinkings  with  the  tides,  of  submarine  forests  on  the  coast  of  France,  do  not 
now  and  never  did  take  place  ;  and  they  are  not  true,  with  respect  to  the 
French  coasts  now  under  consideration. 

126.  Elevations  and  depressions  of  strata  are  the  rule  and  not  the  excep- 
tion, and  have  been  so  in  all  ages  all  over  the  world.  And  it  is  surprisino- 
that  any  theory  whatever,  provided  it  be  other  than  rising  or  sinkin"-  of 
land  is  suggested ;  and  more  than  that,  suggested  eagerly  and  adopted 
readily  J  often  in  the  face  of  possibility.  Any  and  every  wild  and 
improbable  supposition  has  at  one  time  or  another  been  resorted  to,  but  a 
great  fact  in  nature ;  namely  the  very  frequent  depressions  of  strata  has 
equally  often  been  shnnned.  How  much  Ingenuity  and  thought  has  been 
brought  to  bear  (must  we  not  say  wasted  ?)  rather  than  accept  the  well 
proved  theory  of  sinking  ! 

CHAPTER  VIII. 

DiODOETJS    SlCtTLUS. 

127.  There  is  passage  in  the  work  of   the  historian  Diodorus,  which 


appears  to  have  an  important  bearing  on  tbe  question  now  under  considera- 
tion. But  it  has  been  denied  by  some  that  the  passage  in  question  refers 
to  the  Channel  Islands  at  all.  It  is  now  proposed  to  lay  down  as  fairly  as 
may  be,  both  the  reasons  for  believing  that  the  passage  really  does  refer  to 
the  northern  Channel  Islands,  and  the  reasons  which  have  been  alleged 
against  that  belief.  And,  first,  it  is  important  to  consider  who  Diodorus 
was,  what  degree  of  knosvledge  he  probably  had  on  the  subject;  and, 
thirdly,  the  probable  amount  of  fidelity  in  recording  that  knowledge.  His 
credulity  as  to  the  heathen  gods  and  goddesses  is  only  what  might  have 
been  expected  from  a  heathen,  and  does  not  affect  the  question,  of  his 
general  trustworthiness.  He  gives  some  notices  of  Gaul  and  Britain 
most  elaborate  and  detailed  with  respect  to  the  former.  Which  circum- 
stance makes  his  statements  especially  interesting  and  important  on  the 
present  occasion.  For  there  can  be  no  reasonable  doubt  that  he  was  in 
Gaul  for  a  considerable  time,  carefully  observing  and  recording  his  ohser- 
vasions  of  men  and  things  :  and  he  doubtless  saw  the  Channel  Islands. 

128.  It  is  said  of  him  in  Dr.  Lempriere's  "  Ctasslcal  JDictionarij,''*  that 
he  was  "  an  historian,  surnaraed  /SicifZw*,  because  he  was  born  at  Argyra, 
in  Sicily.  He  wrote  an  history  of  Egypt,  Persia,  Syria,  Media,  Greece, 
Rome,  and  Carthage,  whioh  was  divided  into  forty  books,  of  which  only 
fifteen  are  extant,  with  some  fragments.  This  valuable  composition  was 
the  work  of  an  accurate  enquirer,  and  it  is  said  that  he  visited  all  the 
places  of  which  he  has  made  mention  in  his  history.  It  was  the  labour  of 
thirty  years,  though  the  greater  part  may  be  considered  as  nothing  more 
than  a  judicious  compilation  from  Berosus,  Timiyus,  Theopompus,  Callis- 
thenes,  and  others.  The  author,  however,  is  too  credulous  in  some  of  his 
narrations,  and  often  wanders  far  from  the  truth.  His  style  is  neither 
elegant  nor  too  laboured ;  but  it  contains  great  simplicity  and  unaffected 
correctness.  He  often  dwells  too  long  upon  fabulous  reports  aud  trifling 
incidents,  while  events  of  the  greatest  importance  to  history  are  treated 
with  brevity,  and  sometimes  passed  over  in  silence.  His  manner  of 
reckoning  by  the  Olympiads,  and  the  Roman  consuls,  will  be  found  very 
erroneous.  The  historian  flourished  about  44  years  B.C.  He  spent  much 
time  at  Rome  to  procure  information,  aud  authenticate  his  historical 
narrations.  The  best  edition  of  his  works  is  that  of  Wesseling,  2  vols. 
fol.,  Amst.  1746." 

In  1823,  perhaps,  Wesseling's  was  the  best  edition. 

129.  Degory  Wheare,  the  earliest  reader  of  history  on  the  Camdea 
foundation,  at  the  University  of  Oxford,  gives  a  carefnl  statement  as  to 
Diodorus,  which  will  be  quoted  frora.f  Wheare  says,  p.  66  : — "  Diodorus 
was  a  celebrated  writer  and  so  expert  in  antiquities,  that  Greece  can 
scarcely  show  another  that  is  his  equal ;  which  judgment  may  be  confirmed 
by  the  elogie  [eulogy  ?]  which  a  learned  divine  of  onr  country,  a  bishop, 
and  well  versed  In  this  [history]  and  all  other  sorts  of  learning,  is  pleased 
to  bestow  upon  this  author.  Diodorus  Siculus  (saith  he)  is  an  excellent 
author,  who  with  great  fidelity,  immense  labour,  and  a  rare  both  diligence 
and  ingenuity,  has  collected  an  historical  library  (as^ Justin  Martyr  calls  it) 
in  which  he  has  represented  his  own  and  the  studies  of  other  men,  being 
the  great  reporter  of  human  actions ;  hut  as  Diodorus  himself  styles  it  a 
common  treasury  of  things,  and  a  harmless  or  safe  mistress  or  teacher  of 
what  Is  useful  and  good.  Our  reverend  bishop  might  well  call  It  an 
immense  labour,  for  he  spent  thirty  years  (as  he  himself  confesseth)  in 
writing  this  history,  travelling  In  the  meantime  over  several  countries  to 
inform  himself,  running  through  many  dangers  as  usually  happens." 
Wheare  also  says,  at  p  48,  that  '•  Lodovlcus  VIvIs,  wlio  admires  how  Pliny 
could  say  that  Diodorus  was  the  first  of  the  Grecians  who  left  oft'  trifling, 
when,  saith  he,  there  is  nothing  more  idle  [than  DIodorus's  first  five  books.} 
But  we  [Wheare]  reply,  that  learned  censor  did  not  well  consider  that 
Diodorus  himself  owns  that  the  history  of  those  times  was  mixed  with 
many  fables,  and  delivered  very  variously  by  the  ancients,  but  be  w.as 
content  to  relate  what  seemed  most  agreeable  to  the  truth,  and  yet  at  last 


•  12th  edition,  1823. 

t  On  the  "Method  of  Reading  Histories,"  by  Degory  Wheare,  tronslated  into  English 
by  Edmund  Bohuu,  Esq.,  and  published,  Loudon,  1U91. 
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lie  did  not  desire  that  they  should  be  taken  for  solid  truths,  but  that  he 
thought  it  was  better  to  have  the  best  knowledge  we  could  of  those  ancient 
times,  than  to  be  altogether  ignorant  of  them." 

130.  Biodoi-us  himself  mentions  that  he  was  a  cotemporary  of  Ctesar, 
for  in  Book  VI.,  chap,  ix.,,  he  says,  speaking  of  she  Rhine,  "  which  in  otii- 
days  C.  Csesar  joined  (the  two  banks)  with  bridges  in  a  wonderful  manner, 
and  conveyed  across  his  infantry,"  as  Cajsar  himself  also  relates  that  he 
did.*     He  survived  Ciesar  and  lived  in  the  reign  of  Augustus. 

130.  The  subject-matter  of  Blodorus's  Histori/. — In  his  first  four  and 
part  of  his  fifth  book  he  relates  many  "  traditions"  and  "fables,"  as  well 
as  many  interesting  particulars  of  various  personages,  peoples,  and  places 
which  do  not  concern  the  present  subject.  He  then  gives  a  highly  con- 
densed description  of  Gaul  and  the  Gauls.fof  which  the  following  account 
and  summary  will  probably  satisfy  the  reader  that  Diodorus  was  present 
amongst  the  Gauls,  observed  them  closely,  and,  doubtless,  saw  the  Channel 
Islands,  and  the  "peculiar"  circumstance  which  he  relates  afterwards. 
The  translation  of  his  narrative,  even  when  somewhat  condensed,  occupies 
five  and  a  half  closely  written  quarto  pages,  and  is  too  long  to  be  reprinted 
entire.  The  recit.il  of  a  few  prominent  facts  appears  to  carry  with  it 
internal  evidencee  both  of  his  truthfulness,  and  of  his  having  been  for  a 
considerable  time  present  among  the  Gauls.  One  trifling  inaccuracy,  not 
at  all  affecting  the  present  question,  is  the  more  remarkable  from  standing 
alone,  namely,  when  he  says  the  Danube  flows  into  the  ocean.  His  state- 
ment, which  has  caused  so  muoh  disbelief,  namely,  that  the  winds  blow 
so  strong  that  they  propel  stones  with  sufficient  force  to  knock  armed  men 
off"  their  horses, — has  lately  received  a  remarkable  corroboration,  the  scene 
of  which  was  the  mountain  Matterhorn,  also  among  the  Alps. J  Edward 
Whymper,  Esq.,  in  describing  his  ascent  of  the  Aiguille  Vert,  says  :— "  The 
Matterhorn  rains  down  showers,  nay  torrents  and  avalanches,  of  stones 
both  d.ay  and  night." 

Abstract  of  DiODOErs's  Desceiption  op  the  Gauls. 
He  describes  Gaul,  the  people,  and  their  number ;  the  many  rivers,  and 
whence  and  whither  they  flow.  Casar  passed  the  Rhine  "in  our  days" 
in  a  wonderful  manner  and  conquered  the  Gauls  beyond  it.  He  omits  for 
brevity,  the  names  of  many  navigable  rivers.  In  summer  the  winds  blow 
from  the  north  and  west  with  such  force  that  they  form  considerable  heaps 
of  stones,  as  large  as  the  hand  can  hold,  and  they  knock  armed  men  off 
their  horses.  Neither  wine  nor  oil  is  produced;  beer,  and  honey  and  water 
are  drank.  They  get  drunk  with  wine,  fall  asleep,  or  go  frantic.  It  is 
served  out  from  ships  or  carriages.  Coin  is  scarce.  He  describes,  in  detail, 
how  and  wheie  they  get  gold,  melt  it,  and  both  sexes  use  ib  for  orniiment, 
namely,  as  bracelets  on  their  Wrists  and  arms,  "  torques  "  of  solid  gold  on 
their  necks,  on  their  fingers  as  rings,  and  as  gold  on  their  breasts.  Thev 
all  offer  much  gold  to  the  gods,  neither  dare  any  one  steal  it  from  the 
temples,  though  all  are  greedy.  He  describes  their  persons,  their  stature, 
the  colour  of  their  hair,  and  how  they  dye  and  wear  it,  and  increase  its 
apparent  abundance.  Some  shave  the  beard,  some  grow  it  sparingly  ;  the 
nobles  shave  their  cheeks,  but  let  their  beards  grow.  Pood  lodges  in  their 
beards,  and  drink  descends  through  them  as  through  a  canal.  They  sup 
sitting  on  skins  of  wolves  and  dogs  on  the  ground,  served  by  boys,  and 
make  fires  on  which  there  are  pots  and  spits  of  flesh.  They  honour  brave 
men  with  better  meat,  as  the  poet  says,  was  given  to  Ajax  when  he  con- 
quered Hector.  They  invite  guests,  asking  them  after  supper  who  they 
are  and  whence  they  came.§  After  supper  the  war  of  words  ends  with  a 
fight ;  they  are  regardless  of  life.  They  believe  in  transmigration  of  souls 
and  throw  writings  on  the  funeral  pile,  as  if  the  dead  could  read.  He  then 
enters  into  minute  details  as  to  their  manners  and  customs  in  battle,  the 
names  and  forms  of  their  weapons,  and  their  manner  of  using  them.  Some 
are  so  regardless  of  death  that  they  fight  naked.  They  praise  their  own 
brave  and  depreciate  their  enemies.     He  relates   bow  they  deal  with  and 


*  "  Cffisar  de  Bello  Gallieo,"  Book  IV.,  s.  17, 18 ;  or  in  some  editions,  s.  15, 16. 

t  Book  VI  (V.  in  some  editions)  chapter  9. 

t  See  Brit.  Ass.  report  of  the  Birmingham  meeting:,  1865.    Trsns.  of  Sections,  p  77 

§  No  doubt  Diodorus  himself  was  thus  questioned. 


preserve  their  dead  enemies  and  booty ;  their  songs  and  hymns ;  and 
unwillingness  to  part  with  their  dead  foes,  an  action  which  they  ridicule 
and  consider  savage  and  unmannerly.  To  strike  terror  they  wear  vari 
coloured  garments,  unshorn,  called  "  Bracca;."  Their  little  cloaks  of 
strips  are  thicker  in  winter,  finer  in  summer.  Earthen  vessels  are  orna- 
mented with  flowers.  Their  shields  are  as  along  as  a  man,  and  adorned  to 
suit  the  taste ;  some  having  brazen  figures  of  animals  in  relief  for  orna- 
ment and  safety.  Lofty  brazen  helmets  on  which  horns  are  printed,  or 
the  images  of  animals  engraved,  protect  the  head.  They  have  barbarous 
sounding  horns.*  Some  use  iron  breast-plates,  some  fight  naked  with  the 
natural  weapons.  Some  have  long  two-handed  swords  hanging  on  the 
right  by  a  brass  chain.  Their  iron  lances  are  a  cubit  or  more  long,  and 
two  hands  broad.  Their  hunting  poles  have  sharper  points  than  swords. 
They  have  straight  and  curved  swords,  to  stab  or  cut.  Their  aspects  are 
terrible,  their  voices  grave  and  stern..  Their  words  are  few,  obscure,  and 
doubtful;  they  boast  of  themselves  and  despise  others.f  They  swagger 
and  detract,  inflated  in  their  own  opinion ;  they  have  good  abilty,  but 
little  of  other  men's  learning.  Their  bards  are  musical  poets  who  sing 
with  lyre-like  instruments,  in  praise  or  dispraise.  Philosophers  and  theo- 
logians, called  Saronidaj,  are  much  reverenced.  Divines  foretell  by 
auguries  and  sacrifices,  many  think  all  obey  them.  While  consulting  on 
important  events  they  keep  a  wonderful  chatter.  By  the  fall  of  a  stabbed 
man,  the  tearing  of  his  limbs  and  flow  of  blood,  by  ancient  observations, 
they  know  future  events.  No  sacrifice  without  a  philosopher,  sacred  rites 
should  be  by  those  of  divine  nature  as  nearer  the  Gods,  from  whom 
benefits  may  be  obtained  by  such  intercession.  By  their  advice,  peace  and 
war  are  made.  Poets  have  so  much  influence,  that  even  when  the  army 
have  thrown  their  darts  and  drawn  swords,  not  only  friends  but  enemies 
cease  fighting  at  their  intervention  ;  so  that  though  unmannerly  and  bar- 
barous, anger  yields  to  wisdom,  and  Mars  respects  the  Muses. 

Can  there  be  any  doubt  that  Diodorus  was  for  some  time  amongst  them,^ 
that  he  was  a  careful  observer,  or  that  he  saw  the  Channel  Islands  ? 

131.  Having  now  given  the  reader  the  best  means  in  my  power  of 
judging  of  the  paragraph  in  the  next  artic'e,  I  proceed  to  lay  a  faithful' 
translation  before  him.  The  original  Greek  is  quoted  in  the  M.S.  Appen- 
dix, pure  and  simple.  It  is  copied  from  Lib.  V,,  par.  xxii.,  p.  267,  Carolus 
Muller's  edition,  1842.  The  passage  is  exactly  the  same,  word  for  word 
in  Stephens's  edition,  who  first  published  the  original  Greek  of  Diodorus. 
The  "various  readings  "  are  of  no  importance  to  the  present  purpose.  The, 
following  particular  description,  of  which  the  first  half  is  somewhat 
abbreviated,  proves  that  Diodorus  either  was  in  Britain  personally,  or  at 
all  events  that  he  had  access  to  rjood  information,  perhaps  from  the  tin 
merchants ;  else  whence  so  much  detail  ?  He  says :  neither  Bacchus  nor 
Hercules  contended  with  the  Britons  in  battle,  Cffisar  first  conquered  them 
and  made  them  pay  tribute.  There  is  a  promontory  called  Carion,J  where 
it  approaches  nearest  the  continent,  and  another  promontory  called 
Belerium,  four  days  sail  from  the  continent.  He  then  describes  the  form 
of  the  island  and  the  length  of  its  sides,  and  says  the  Britons  use  chariots 
in  battle,  like  the  ancient  Greek  heroes.  They  have  very  compact 
dwellings  built  of  reeds  or  wood.  They  lay  up  corn  in  the  ear,  daily 
grinding  enough  for  use.  Their  manners  are  simple,  they  are  honest,  and 
far  behind  our  people  in  cunning  and  quick-wittedness.  With  food  simple 
and  of  little  value,  they  pass  a  life  estranged  from  the  pleasures  of  wealth. 
The  north  air  is  cold;  they  have  many  kings  and  princes  keeping  the 
peace  by  turns.  But  we  will  speak  more  particularly  concerning  these 
things  when  we  come  to  the  acts  of  Ceesar  by  which  he  subdued  the 
Britons.  Unfortunately  Diodorus's  account  of  these  things  is  one  of  the 
lost  books.  The  following  paragraph  (Article  132)  immediately  follows, 
that  of  which  an  abstract  has  just  been  given.  The  reader's  attention  is 
specially  invited  to  the  passage  which  I  have  marked  in  italics,  and  which 
being  evidently  parenthetical,  has  been  enclosed  in  parentheses,  and  a  few 


*  There  is  still  a  eustom  of  blowing  horns  made  of  shells  or  eows'  horns,  on  St. 
John's  eve  and  on  other  occasions.  They  are  also  used  to  give  warning  before  blastin? 
rocks. 

t  See  "  Cses.  Cora.,"  Book  III,,  s.  xviii. 
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remarks  will  be  made  afterwards.     Immediately  after  the  words  "  acts  of 
Csesar  by  which  he  subdued  the  Britoiis,"  we  have  as  follows  : — 

132.  "  But  now  we  will  relate  concerning  the  tin  produced  there.  They 
who  inhabit  the  promontory  of  Britain  called  Belerium,  are  exceedingly 
hospitable,  and  on  account  of  the  merchants  being  their  guests,  are 
civilised  by  custom  in  their  mode  of  life.  They  procure  the  tin  by 
ingeniously  working  the  earth  producing  it,  which  being  rocky  has  earthy 
veins  in  which  working  a  passage  and  melting  (the  ore)  they  extract  (the 
tin)'  Forging  it  into  masses  like  astragals,  they  carry  it  into  an  island 
situate  before  Britain,  called  Ictis.  For  the  middle  space  being  dried  by 
the  ebb,  they  carry  the  tin  into  this  (island)  in  abundance,  in  carts.  (JBut 
a  certain  psculiar  tiling  liappens  concerning  the  neighbouring  islands 
lying  in  the  middle  (fj-era^v*}  ietween  JEurope  and  Britain,  for  at  full 
sea  they  appear  to  he  islands,  hut  hy  tlbe  reciprocation  of  the  ehh  of  the  sea 
and  a  large  space  heing  dried  they  appear  peninsulas.)  Hence  the  merchants 
buy  (the  tin)  from  the  inhabitants,  and  export  it  into  Gaul.  Finally, 
proceeding  on  foot  through  France  in  thirty  days,  they  carry  It  in  sacks 
on  horses  to  the  mouth  of  the  river  Rhone.  We  shall  be  satisfied  with 
these  statements  concerning  tin." 

{To  he  continued^ 


STEAM  LIFEBOAT  LAUNCHES. 

We  have  from  time  to  time  drawn  attention  to  the  various  practical 
improvements  in  lifeboats  which  have  been  introduced  by  Mr.  John  White, 
of  Cowes,  who  has  devoted  many  years  to  the  study  of  the  important  ques- 
tion of  the  construction  of  a  thoroughly  seaworthy  and  reliable  lifeboat, 
and  has  been  rewarded  for  his  patience  and  application  in  the  success 
which  has  attended  the  introduction  of  his  lifeboats  (Lamb  and  White's 
Patent),  wherever  they  have  been  tried  even  under  the  most  disadvan- 
tageous circumstances. 

Following  up  this  success,  Mr.  White  some  three  years  since  introduced 
the  employment  of  steam  power  and  a  screw  propeller  for  the  propulsion 
of  lifeboats,  so  as  to  render  them  available  not  only  as  lifeboats  proper,  bnt 
as  steam  launches  or  tenders  to  ships  of  war  and  other  vessels  for  the 
transport  of  troops,  passengers,  etc. 

We  are  glad  to  find  that  Mr.  White  has  been  successful  in  having 
received  from  the  present  Controller  and  Chief  Constructor  of  the 
Navy  a  recognition  of  the  merits  of  his  invention,  which  has  been 
taken  up  by  the  Admiralty,  and  we  have  therefore  now  in  our  Na%'y 
H.M.'s  screw  sloop  surveying  vessels  Sylvia  and  Nassau,  with  boats 
supplied  to  them  which  are  not  only  steam  launches  possessing  all  the 
excellent  qualities  of  lightness  and  speed,  but  are  also  lifeboats.  The 
Nassau's  boat  is  27ft.  long,  7ft.  3in.  broad,  and  3ft.  2in.  in  depth.  The  hull 
is  built  of  mahogany  of  two  thicknesses,  the  inside  worked  diagonally,  and 
the  outside  thickness  fore  and  aft.  Capacious  air  trunks  run  fore  and  aft. 
on  each  side  of  the  boat.  Upon  a  recent  trial  of  the  last-named  boat,  the 
draft  of  water  was  1ft.  lOJin.  forward,  and  3ft.  aft;  midship  section 
14-2  square  feet  displacement,  10'57  tons.  The  speed  w:is  6-722  knots, 
with  exceedingly  little  vibration,  and  the  consumption  of  fuel,  at  this 
rate  of  steaming,  was  estimated  by  the  officers  conducting  the  trial 
at  not  more  than  |  cwt.  per  hour.  In  testing  her  qualities  as  a  lifeboat 
extra  men  were  taken  on  board,  making  up  a  total  of  thirty  people,  in 
addition  to  all  her  other  weights,  and  the  water  then  let  into  the  boat ; 
but  even  under  these  severe  conditions  the  water  would  only  flow  to  the 
under  side  of  the  thwarts,  and  the  boat  remained  suspended  by  her  aiv- 
tubes  and  casings,  with  her  gunwale  91n.  out  of  the  water.      The  last 

experiment  made  was  with  15  men  standing  on  the  boat's  gunwale the 

water  still  having  free  admission  to  the  interior  of  the  boat when  the 

water  could  only  be  brought  within  lain,  of  the  gunwale's  upper  edo-e. 
This  concluded  the  trials,  which  were  pronounced  by  the  officials  to  have 
been  throughout  exceedingly  satisfactory  and  interesting.     A  boat  on  the 


same  principal  as  those  supplied  to  H.M's  ships,  Sylvia  and  Nassau  has  been 
also  built  by  Mr.  White  for  his  Royal  Highness  the  Prince  of  Wales. 

HYDRAULIC  PRESSURE  GAUGE. 
The  accompanying  engraving  is  an  illustration  of  a  hydraulic  pressure 
gauge  constrncted  by  the  well  known  firm  of  Sehaeffer  and  Budenberg, 
upon  Bourdon's  principle  modified  to  suit  pressures,  reaching  to  five  tons 
per  square  inch.  The  majority  of  our  readers  are,  no  doubt,  aware  that 
Bourdon's  pressure  gauge  is  based  upon  the  property  possessed  by  an 
elliptical  bent  tube  closed  at  one  of  its  extremities  to  uncoil  itself  when  an 
internal  pressure  is  applied  by  the  medium  of  some  fluid  substance,  such  as 
water  or  oil ;  and  the  degree  of  sensitiveness  of  the  instrument  depends 
upon  the  following  two  things  simultaneously,  namely,  the  length  of  the 
coil  and  the  thickness  of  the  metal  of  the  tube. 


Properly,  in  the  midit.    See  Liddle  and  Scott's  Lexicon.    Tlie  italics  are  tlicin 


For  very  high  pressures,  such  as  are  transmitted  by  the  hydraulic  press, 
considerably  less  sensitiveness  is  required  than  for  steam  purposes ;  and 
for  this  reason  Messrs.  Schaefier  and  Budenberg  hare  reduced  Bourdon's 
coil,  which  has  a  length  of  about  seven-eighths  of  a  circumference,  to  half 
a  circumference  only  ;  and  the  tube,  which  in  Bourdon's  gauge  is  made  of 
burnished  brass,  is  in  this  gnuge  made  of  solid  steel  bored  out  to  the  shape 
shown  in  cross  section.  The  loose  end  is  made  tight  by  means  of  a  brass 
nut  screwed  upon  it,  and  the  joint,  with  the  piece  which  screws  to  the 
hydraulic  pump  or  press,  is  made  good  by  letting  the  tube  slightly  into 
it.  A  small  connecting  rod,  articulating  in  a  socket  joint,  is  attached  to 
the  loose  end,  and  communicates  motion  to  the  index  by  means  of  a  small 
crank,  quadrent,  and  pinion  ;  a  light  hair-sprinp;  is  attached  to  the  index, 
in  order  to  prevent  bade  lash. 

Messrs.  Schaefler  and  Budenberg  have  provided  thesa  gauges  with  a 
contrivance,  very  simple  in  its  construction,  for  registering  tlie  maximum 
pressure  which  has  been  attained,  by  moans  of  a  loose  index  which  is 
pushed  forward  by  the  principal  index,  but  catches,  by  nic;ins  of  a  small 
lift,  in  a  kind  of  ratcliot-wheel  cut  on  to  tlie  centre  ofthe  dial-plate,  and,  if 
the  gauge  is  locked,  it  must  remain  in  the  position  to  which  it  has  been 
pushed  until  the  person  in  possession  of  the  key  moves  it  back. 

The  fluid  used  in  these  gauges  for  transmitting  the  pressure  is  oil,  with 
which  the  tubes  are  filled,  theadvantageof  oil  being  that  it  does  not  corrode 
the  tube  so  readily  ns  water. 

These  gauges  have  been  applied  with  complete  success,  more  especially  in 
oil  mills,  and,  among  otiiers,  at  the  Copenhagen  Mills,  at  Limeliouse,  and  at 
Messrs.  Blundell  and  Co.'s  mills,  at  Hull.  They  are  now  coming  into 
extensive  use. 
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INSTITUTION  OP  CIVIL  ENGINEERS. 

At  tlie  meeting  on  the  20th  Nov.,  the  discussion  upon  the  two  papers,  read  at 
the  previous  meetincr^  on  the  "  Results  of  the  Use  of  Steam  Power  on  Canals," 
Occupied  the  whole  of  the  evening. 

The  facts  elicited  had  reference  principally  to  the  engine  boat  "  Dart,"  the 
property  of  the  Grand  .lunction  Canal  Company,  to  the  system  of  steam  haulage 
on  the  Aire  and  Calder  Navigation,  to  the  relation  between  the  size  of  the  vessels 
and  the  dimensions  of  the  waftrway,  and  to  the  draught  of  the  vessels  in  pro- 
portion to  the  depth  of  water  in  the  canal.  Some  particulars  were  given  of  ex- 
periments on  Irish  canals,  commenced  in  the  year  1836,  the  object  being  to  get 
a  vessel  of  the  smallest  beam  and  the  least  transverse  section  of  displaeement,  so 
as  to  offer  the  minimum  resistance  in  the  narrow  water  of  the  canals.  It  was 
remarked  that  the  deptii  of  disturbance  of  the  water,  by  the  wave  produced  in  a 
canal,  or  the  depth  to  which  it  could  have  any  efl'ect  in  injuring  the  banks,  could 
not  be  more  than  from  2ft.  to  3ft. ;  from  which  it  was  thought,  that  if  at  the 
edges  of  the  canal  vertical  walls  were  constructed,  and  the  depth  increased  at 
the  sides  to  about  4ft.,  no  injury  to  the  bottom,  or  the  channel,  could  arise  from 
this  cause. 


At  the  meeting  held  on  the  27th  Nov.,  the  tirst  paper  read  was  "  On  the  Smelt- 
ing of  Refractory  Copper  Ores  with  Wood  as  Fuel,  in  Australia,"  by  Mr.  J.  L. 
Morgan,  Assoc.  Inst.  C.E. 

The  Ophir  Copper  Mining  Companj',  being  compelled  to  smelt  at  their  mines 
the  ores  of  low  per  centage,  which  were  very  silicious,  containing  little  iron  or 
other  matter  favourable  to  the  formation  of  a  fluid  slag,  erected  a  melting 
furnace,  the  chief  peculiarities  of  which  were  the  materials  used  in  its  construc- 
tion. Thus,  in  place  of  ordinarj'  fire-bricks,  quartz — refractorj-  as  far  as  fire 
was  concerned,  and  not  less  so  when  any  attempt  was  made  to  shape  it  for  the 
bricklayer — rained  as  best  it  could  be,  was  put  into  an  old  furnace,  kept  red  hot 
for  forty-eight  hours,  and  then  raked  into  "  boshes"  of  cold  water.  It  was  now 
easily  pounded  into  small  particles,  so  that  when  mixed  with  a  proportion  of  clay 
wash,  it  could  be  moulded  into  a  brick.  For  the  false  and  working  bottoms,  a 
sandstone  belonging  to  the  Silurian  S3'stem  was  used,  which  was  discovered  to  be 
capable  of  withstanding  a  white  heat,  and  when  quarried  was  easily  dressed. 
The  area  of  the  grate  was  made  equal  to  that  of  the  ordinary  Swansea  melting 
furnace,  and  the  body  of  the  furnace  considerably  smaller — precautious  that 
proved  to  be  unnecessary,  for  a  more  intense  heat  was  obtained  from  the  com- 
bustion of  wood  than  would  have  been  from  first-class  coal.  It  was  observed, 
however,  that  the  cold  air  had  a  tendency  to  form  pipes,  or  passages,  between 
the  ends  of  the  logs  and  the  sides  of  the  fire  chamber,  which  greatly  diminished, 
and  occasionally  almost  neutralised,  the  heat  produced  from  the  legitimate  com- 
bustion of  the  fuel.  To  obviate  this,  dead  plates,  or  shelves  of  cast  iron,  were 
placed  round  the  fire  chamber,  at  the  level  of  the  fire  bars,  and  projecting  fully 
6in,  into  the  area.  The  ore,  although  now  subjected  to  a  greatly  increased  heat, 
still  continued  iutractable.  Limestone  was  added,  with  p.artial  success ;  but  it 
was  not  until  iron — a  deposit  of  which  was  subsequentlj'  found  at  the  back  of 
a  copper-lode — was  added,  in  proper  proportions  to  the  charge,  that  a  fluid  slag 
was  produced,  from  which  the  copper  readily  separated  itself. 

It  was  stated  that  the  quartz  bricks  answered  admirably ;  but  that  the  sides 
at  the  bridge  were  considerably  worn.  This  was  accounted  for  from  the  dimi- 
nished area  of  the  passage  through  which  the  flame  of  the  grate  reached  the 
body  of  the  furnace.  For  example,  a  volume  of  flame  or  gas  rose  from  a  grate 
say  16  superficial  feet  area,  was  made  to  pass  through  an  opening  of  less  than 
6ft.  area,  and  then  to  expand  at  the  middle  of  the  body  of  the  furnace  to  nearly 
15ft.  area.  Though  the  author  believed  this  practice  to  be  universal  in  rever- 
beratory  furnaces,  he  considered  that  it  must  be  wrong. 


The  second  paper  read  was  on  "  Light  Railways  in  Norwav,  India,  and  Queens- 
land," by  Mr.  C  D.  Fox,,  M.  Inst.  C.E. 

By  the  term  "Light  Railway,"  the  author  states  that  he  had  in  view  such  as, 
either  being  branches  from  existing  trunk  lines,  or  being  intended  for  districts 
r«quiring  the  development  of  their  traffic,  might  be  constructed  in  a  substantial 
manner,  but  with  every  part  only  of  sufficient  strength  to  carry  loads  represen- 
ted by  the  rule,  that  no  pair  of  wheels  should  have  to  bear  more  than  6  tons. 
This  would  enable  these  lines  to  take  the  rolling  stock  of  all  other  railways  of 
similar  gauge,  with  the  exception  of  the  locomotives. 

The  railway  system  of  Norw.ay  was,  it  appeared,  being  constructed  on  the  light 
principle,  with  a  guage  of  3ft.  6in.,  under  the  direction  of  M.  Carl  Pilii,  the  state 
engineer.  Two  lines  had  already  been  completed  ;  the  one,  from  Grundsett  to 
Haraar,  a  distance  of  2-1  English  miles,  at  a  cost  of  £3,000  per  mile,  including 
rolling  stock  and  stations  ;  and  the  other,  from  Troudhjem  to  Storen,  a  distance 
of  30  English  miles,  at  a  cost  of  £6,000  per  mile,  including  also  rolling  stock  and 
stations  ;  but  in  the  latter  case  the  country  was  more  difficult,  the  works  gene- 
rally were  heavy,  so  that  steep  gradients  and  sharp  curves  were  txnavoidable. 
The  details  were  given  of  the  locomotive  and  carriage  stock ;  and  it  was  ob- 
served, that  these  lines,  which  ran  through  thinl3'  populated  districts,  already 
more  than  paid  their  expenses ;  and  that  the  results  of  their  working  had  been  so 
satisfactory,  that  this  system  was  being  extended. 

In  India,  a  line  from  the  Arconum  junction  of  the  Madras  railwa.y  to  the  town 
of  Conjeveram,  19miles  in  length,  and  on  the  same  gauge  of  3ft.  6in.,  had 
been  at  work  for  eighteen  mouths.  This  had  been  constructed  for  £3,500  per 
mile,  including  telegraph,  stations  and  rolling  stock  ;  and  although  the  traffic 
did  not  require  a  greater  working  speed  than  from  12  to  15  miles  per  hour,  the 
trains  had  at  times  been  run,  with  perfect  safety,  at  upwards  of  40  miles  per 
hour,  including  stoppages. 

:  For  the  Government  railways  of  the  colony  of  Queensland  it  was  decided, 
after  much  discussion,  to  adopt  a  gauge  of  3ft.  6iu  Of  the  Southern  and 
Western  railway  50  miles  had  already  been  opened,  while  124.  miles  were  in 


course  of  construction,  and  200  miles  under  survej-.  The  little  Livei-pool  range 
on  this  line  was  3  miles  in  length,  had  ruling  gradients  of  1  in  50,  and  curves  of 
6  chains  radius.  The  main  range  was  15  miles  in  length,  had  ruling  gradients 
of  1  in  45,  and  frequent  curves  of  5  chains  radius.  One  of  the  chief  works  was 
the  bridge  over  the  Bremer,  close  to  the  Ipswich  terminus,  for  carrying  a 
single  line  of  narrow  gauge  railway  and  a  public  road  25ft.  wide.  It  had  a 
width  of  37ft.  between  the  parapets,  and  consisted  of  three  spans  of  150ft.  each. 
The  superstructure  was  composed  of  lattice  girders  12ft.  deep,  the  top  flange 
being  of  cast  iron  in  a  tubular  form,  and  the  bottom  flange  Howard  and  Raven- 
hill's  rolled  links  ;  the  total  weight  was  oul}'  12  cwt.  per  lineal  foot  of  the  bridge. 
The  stations  and  passenger  rolling  stock  were  then  described.  It  was  stated 
that  three  classes  of  locomotives  were  used;  tender  engines,  weighing  15  tons  in 
working  order,  upon  six  wheels,  four  of  which  were  driven,  which  were  employed 
on  the  easiest  portions  of  the  line ;  a  similar  kind,  but  weighing  20  tons  in 
working,  upon  eight  wheels,  six  of  which  were  driven,  for  the  little  Liverpool 
incline;  and  the  third,  on  Pairlie's  principle,  for  use  on  the  main  incline,  had 
two  bogie  frames,  each  supported  upon  six  wheels — and  connected  with  the 
boiler,  which  had  a  smoke  box  at  each  end — by  central  pins,  and  with  a  central 
fire-box  by  slotted  quadrants  having  studs  working  in  them  at  each  end  of  the 
fire-box.  There  were  thus  twelve  wheels,  all  of  which  were  drivers,  but  the 
central  pair  in  each  group  was  without  flanges.  The  weight  of  the  eagine  in  work- 
ing order  would  be  30  tons,  and  it  was  calculated,  that  it  would  take  120  tons  of 
gross  load,  at  a  speed  of  15  miles  an  hour,  up  an  incline  15  miles  in  length, 
having  ruling  gradients  of  1  in  40,  and  frequent  curves  of  5  chains  radius.  The 
cost  of  each  engine  free  on  board  in  England  was  £2,500.  In  designing  these 
several  classes  of  locomotives,  care  had  been  taken  to  keep  down  the  weights,  to 
provide  ample  heating,  and  fuel  and  water  space  ;  to  have  fire  boxes  to  burn 
fuel,  consisting  of  two-thirds  of  wood  and  one-third  of  coal ;  to  supply  great 
break  power,  and  to  shelter  the  driver  from  the  heat.  To  enable  the  engines  to 
pass  round  curves  of  sliarp  radii,  and  for  obtaining  elasticity  between  the  rail 
and  the  wheel,  the  rigid  wheel  base  in  no  case  exceeded  7ft.  2in.,  and  all  the  en- 
gines were  fitted  with  the  best  springs,  and  with  Adams'  spring  tyres,  the  tyres 
being  cylindrical  and  not  coned.  Some  account  was  then  given  of  the  character 
of  the  permanent  way,  and  it  was  stated  that  these  lines  might  be  constructed 
under  difficult  circumstances  for  between  £11,000  and  £12,000  a  mile,  and  under 
ordinary  circumstances  for  £6,000  a  mile,  including  stock  and  appliances  of  all 
kinds. 

The  Great  Northern  Railwa}' of  Queensland  was  then  noticed  ;  and  in  con- 
clusion the  author  repeated  that,  in  his  opinion,  the  basis  of  the  Light  Railway 
system  was — the  reducing  of  the  weight  upon  every,  even  an  engine,  wheel  in 
the  train  to  3  tons,  the  limitation  of  the  speed  to  25  miles  an  hour,  and  the 
adaptation  of  every  detail  to  this  data.  The  importance  of  this  system  would 
he  believed,  before  long  be  found  to  have  much  influence  upon  railwajr  construc- 
tion for  branch  lines,  both  in  this  and  other  countries,  especially  where  the  traffic 
was  limited,  and  where  high  speeds  were  not  demanded. 


On  the  11th  ult.  the  paper  read  was  "  On  the  best  means  of  Communicating 
between  the  Passengers,  Guards,  and  Drivers  of  Trains  in  Motion,"  by  Mr.  W. 
H.  Preece,  Assoc.  Inst.  C.E. 

In  this  paper  the  author  gave  a  history  of  the  measures  which  had  been 
taken,  in  England  and  in  France,  with  a  view  to  the  establishment  of  some  means 
of  communication  between  the  passengers,  guards,  and  driver  of  a  train  in 
motion.  It  was  stated  that  .although  the  question  was  still  in  abeyance  in 
England,  the  railway  companies  were  taking  active  steps,  by  experimental  and 
practical  trial,  to  secure  an  effective  system  of  passenger  signals.  The  limited 
mail  and  fast  express  trains  frequently  ran  80  miles  and  upwai'ds  without  stop- 
ping ;  and  the  tendency  was  even  to  extend  this  limit.  Under  these  circum- 
stances passengers  might  be  confined,  in  helpless  isolation,  for  two  hours  or 
more,  and  cases  had  occurred,  where  a  disabled  carriage  had  been  dragged  20  or 
30  miles,  without  the  occupants  being  able  to  attract  attention.  The  neoessitj' 
of  some  communication  was  fully  admitted  ;  but  while  it  was  allowed  that  there 
was  no  mechanical  difficulty  to  be  overcome,  the  objection,  that  had  hitherto 
prevented  the  introduction  of  au3'  general  system,  had  been  the  unwillingness  of 
the  railway  authorities  to  place  control  of  the  trains  in  the  hands  of  the  passen- 
gers, bj'  which,  it  was  thought,  delays  might  be  occasioned,  and  danger  be  created. 
The  block  system  removed,  to  a  small  extent,  the  danger  of  stopping  trains  on 
busy  trunk  lines  ;  but,  at  present  it  was  rarely  adopted.  Experience  showed 
that  the  objections  referred  to  were  exaggerated,  as  several  trams  had  been  run- 
ning uninterruptedly  for  nearly  two  years  upon  the  London  and  South  Western 
line,  fitted  up  with  passenger  signals,  and  a  needless  alarm  had  only  once  been 
raised,  and  then  the  delinquent  was  immediately  detected. 

The  efforts  of  those  who  had  directed  their  attention  to  the  matter  h'Sd  been 
not  merely  to  obtain  communication  between  passengers  and  guards,  but  some 
means  of  access  for  the  guard  to  the  passengers.  It  had  been  proposed  to 
establish  a  foot-board  and  hand-rail  upon  every  carriage,  to  enable  the  guard  to 
patrol  the  train  whilst  in  motion,  but  the  objections  to  this  sj'stem  were  insu- 
perable in  England,  as  external  circulation  was  neither  practicable  nor  desirable. 
Internal  circulation,  upon  a  modified  arrangement  of  the  American  plan,  had 
been  suggested.  The  objections  to  this  were  detailed,  and  the  system  of  dividing 
the  compartments  by  glass  partitions  was  described  as  an  instalment  towards 
this  result. 

Failing  the  adoption  of  anj'  sj-stem  of  internal  or  external  circulation,  it  was 
pointed  out  that  what  was  required  was,  that  the  instant  attention  of  the  guards 
and  driver  should  be  obtained  to  anything  of  a  serious  nature  occurring  to  anj' 
portion  of  a  train  whilst  in  motion,  requiring  their  immediate  assistance.  The 
insufficiency  of  travelling  porters,  mirrors,  and  other  systems  requiring  con- 
stant personal  inspection  was  shewn ;  and  the  mechanical  difficulty  of  utilising 
the  present  cord  and  bell  which  even  in  its  simple  form  between  guard  and 
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driver    alone,  had    proved    compavativelj'  useless  in  practice,  as  well  as   any 
mechanical  contrivance  extending  the  whole  length  of  the  train  was  urged. 

Attempts  had  heen  made  to  isolate  the  alarm  to  each  separate  carriage,  and 
thus  to  avoid  the  difficulties  of  the  connections  and  couplings  of  mechanical 
contrivances  required  in  the  making  up  of  a  train.  The  use  of  compressed  air, 
and  other  pneumatic  arrangements  ;  the  utilisation  of  the  violent  current  of  air 
generated  b3'  the  moving  train  ;  immense  gongs  on  the  carriage  roofs  ;  fireworks, 
detonating  signals,  powerful  lights,  and  various  other  proposed  apparatus,  were 
described,  and  their  causes  of  failure  alluded  to.  Indeed  tlie  almost  unanimous 
conclusion,  both  in  England  and  in  France  was,  tliat  if  the  problem  was  to  be 
solved  at  all  it  must  be  by  the  aid  of  electricity.  There  was  no  force  so  ductile, 
so  simply  generated,  and  so  easily  manipulated.  It  was  obstructed  by  no  fric- 
tion, like  mechanical  motion;  it  required  no  powerful  appliances  to  restrain  its 
action,  like  steam ;  it  demanded  no  tubes,  pipes,  valves,  cranks,  or  other 
mechanical  agencies  to  guide  it,  like  water,  gas,  or  air.  All  that  was  wanted 
was  a  plain  wire,  that  might  be  laid  or  bent  in  any  direction,  needing  only  the 
simplest  contrivance  to  retain  it  in  its  course.  The  laws  and  the  action  of  elec- 
tricit3'  were  thoroughly  understood.  There  was  no  tension,  and  consequently  no 
breakage  ;  there  was  no  motion,  and  therefore  no  sticking  of  parts.  The  necessitj- 
of  delicate  inachiner}-,  which  the  supposed  subtlety  of  the  force  demanded,  no 
longer  e.xisted.  E.xperience  showed,  that  the  stouter  and  more  durable,  within 
certain  limits,  the  mechanical  construction  of  electrical  apparatus,  the  better  it 
worked.  Indeed,  the  oscillation  of  a  railway  train  was  eminently  adapted  to 
maintain  those  surfaces  bright  and  clean,  upon  which  the  passage  of  the  electric 
force  materially  depended. 

The  histoi'y  of  the  trial  of  electrical  appliances,  from  their  first  proposal  in 
1842  to  the  present  time,  was  briefly  narrated,  and  a  description  was  given  of  the 
system,  applied  by  the  author,  on  the  midland,  the  Great  Northern,  and  the 
London  and  South  Western  KaiUvays.  The  essential  principle  of  this  system 
was  the  extension  of  a  single  insulated  wire  throughout  the  whole  train,  which 
was  maintained  in  a  state  of  electrical  equilibrium  by  having  the  similar  poles  of 
every  battei'y  in  each  van  and  engine  attached  to  it,  while  their  opposite  poles 
were  connected  with  the  earth ;  so  that  when  this  equilibrium  was  disturbed,  by 
placing  the  wire  to  earth  through  the  framewoik,  wheels,  and  rails  in  any 
carriage  or  van,  the  current  from  each  battery  acted  upon  the  bell  in  its  own 
van,  and  upon  a  signal  on  the  engine.  Its  peculiarity  consisted  in  this,  that 
the  commutators  in  each  compartment  of  every  carriage  were  protected,  from 
the  mischievous  and  idle,  by  being  covered  with  glass,  which  had  been  found  ex- 
perimentally to  be  the  best  material  for  the  purpose,  as  any  opaque  substance 
excited  inquisitiveness,  and  therefore  interference.  The  coupling  used  was  an 
ordinary  brass  hook  and  galvanised  iron  eye,  maintained  in  good  contact  by  the 
pressure  of  a  stout  spring.  It  was  divided  into  two  parts,  not  onl^'  to  provide 
for  the  reversal  of  the  carriages,  but  to  enhance  the  security  of  the  couplings, 
from  failure  in  electrical  connection,  as  experience  had  shown,  that  a  single 
coupling  was  not  to  be  depended  on.  The  author  used  the  ordinary  description 
of  trembling  bells,  which  continued  to  ring  as  long  as  the  current  was  main- 
tained, and  which  were  equally  applicable  for  any  code  of  signals  that  might  be 
determined  upon.  Thej"  were,  however,  specially  constructed  to  prevent  any 
emission  of  sound  arising  from  the  oscilliation  of  the  train.  It  was  originally 
contemplated  to  provide  external  visible  semaphore,  as  well  as  an  external 
electrical  signal ;  but  this  had  latterly  been  abandoned.  In  the  system  at 
present  in  practical  work,  there  was  free  intercommunication  between  guard  and 
guard,  between  the  guards  and  the  driver,  and  between  the  passengers  and  the 
guards.  It  had  been  found  that  no  bell,  however  loud,  could  be  heard  upon  tha 
engine.-  The  driver  was  therefore  provided  with  a  signal,  which  attracted  his 
attention  by  a  red  disc  by  daj',  and  a  red  light  by  night.  There  was  also  a 
special  arrangement,  by  which  carriages  accidentally  ^detached  from  a  train 
automatically  laised  the  alarm,  so  that  intimation  was  at  once  given  to  the 
guards  and  to  the  driver  of  any  accident ;  and  it  was  arranged,  that  the  ordinary 
slip  portion  of  the  train,  where  such  slips  were  employed,  dropped  off  without 
raising  the  alarm.  It  was  shown  that  a  ti-ain  might  be  made  up  of  any  number 
of  coaches,  might  be  divided  into  any  number  of  parts,  and  might  be  united 
again  at  any  number  of  junctions,  without  interrupting  the  communication, 
provided  a  van  and  a  carriage  remained  together. 

In  conclusion  it  was  stated,  that  the  experience  gained  from  the  working  of 
this  system  showed,  that  whatever  difficulty  e.xisted  in  establishing  a  system  of 
communication  between  the  passengers  and  guard,  was  merely  a  raechauical  one, 
and  that  any  danger,  or  inconvenience,  from  placing  snch  a  convenience  in  the 
hands  of  the  passengers  was  purely  chimerical.  The  control  of  the  train  was  in 
no  case  withdrawn  from  the  servants  of  the  railway  company.  The  passengers 
simply  attracted  the  attention  of  the  guard,  who  exercised  his  own  discretion, 
whether  the  train  should  be  stopped  at  once,  or  when  it  arrived  under  the  pro- 
tection of  the  next  fixed  signals. 


INSTITUTIOX    OF    ENGINEERS    IN    SCOTLAND. 


At  the  opening  of  the  present  session,  Mr.  .J.  G.  Lawrie,  the  president,  deli- 
vered the  following  introductory  address,  to  which  we  gladly  give  a  place  bj' 
reason  of  the  admirable  resume  which  it  furnishes  of  the  recent  progress  of 
scientific  engineering : — 

In  resuming  business  this  session  we  have  reason  to  be  encouraged  to  con- 
tinued industry  by  the  success  which  attended  our  labours  last  session. 

During  last  session  we  had  papers  on  the  strength  of  materials  that  are  ex- 
tensively used  by  engineers;  papers  expl.matory  of  certain  ingenious  mechanical 
contrivances ;  papers  on  the  propulsion  of  ships ;  papers  on  the  mode  of  per- 
fecting the  action  of  certain  tools  and  instruments  ;  papers  on  the  strength  and 
construction  of  ships,  both  iron  and  composite ;  papers  on  the  construction  of 


ships  with  reference  to  sea-worthiness  ;  papers  on  new  applications  of  iron,  and 
on  the  most  efficient  mode  of  using  iron  in  various  structures;  papers  on  the 
policy  of  certain  laws  affecting  shipping  property  and  those  who  use  it ;  and 
besides,  papers  on  various  other  subjects. 

The  papers  on  these  subjects,  and  the  discussions  which  followed,  were  of 
great  value  to  the  engineer.  Throughout  these  papers  and  discussions  the  desire 
plainly  was  to  treat  the  subjects  both  practically  and  scientifically,  and  to  con- 
sider them  m  a  way  dictated  by  a  knowledge  of  prfnciples  rather  than  empirically 
Several  ot  tl;e  subjects  of  these  papers  were  of  singular  interest  and  importance 
Ot  tliese  there  is,  perhaps,  no  subject  that  better  merits  the  attention  of  such 
institutions  as  this  than  the  construction  of  ships  in  respect  to  sea-worthine.ss 
and  we  have  reason  to  be  gratified  with  the  reception  that  our  views  on  this 
subject  received  in  the  most  influential  quarters.  Our  attention  was  particularly 
drawn  to  this  subject  by  the  recent  occurrence  of  diasters  at  sea,  attended  with 
the  most  lamentable  results  in  the  loss  of  human  life ;  and  tlie  views  which  we 
persistently  advocated  to  the  Government  in  a  contemplated  change  of  the  Board 
of  Trade  regulations,  would  certainly  have  already  become  law  but  for  the 
change  of  Ministry  at  the  time.  The  delay  will,  however,  we  believe  be  only 
temporary.  ' 

We  trust  that  by  continued  perseverance  during  this  and  future  sessions  the 
proceedings  of  this  Institution  will  ever  be  of  equal  interest  and  utility:  and  that 
an  important  object  of  the  business  of  this  institution  will  always  be  to  trace 
the  relation  of  practical  mechanics  and  scientific  principles,  and  to  investigate  in 
what  way  the  operations  of  the  engineer  can  be  advanced  bv  the  application  of 
pure  science,  so  that  in  the  performance  of  the  work  which'he  seeks  to  accom- 
plish his  progress  may  be  the  result  of  an  intelligent  application  of  Nature's 
laws. 

The  progress  of  scientific  engineering  has  of  late  years  been  rapidly  exteudins, 
and  has  received  during  last  summer  a  most  signal  illustration  in  that  Teat 
work,  the  Atlantic  Telegraph  Cable.  The  accomplishment  of  this  work, 
the  construction  and  the  laying  of  the  cable,  required  a  greater  breadth  of 
scientific  engineering  than  any  other  that  has,  perhaps,  ever  been  performed. 
The  design  of  the  cable  required  an  extensive  acqaintance  with  the  principles  of 
that  subtle  and  powerful  agent,  electricitj-.  The  construction  of  the  cable  re- 
quired an  experience,  the  result  of  many  years'  practical  study,  at  an  expense 
measured  by  millions  sterling  ;  and  the  task  of  laying  the  cable  could  not  have 
been  accomplished  at  all  without  the  assistance  of  these  powerful  machines 
steam  ships,  which  involve  a  knowledge  of  the  principles  of  steam.  Thus,  with- 
out a  knowledge  of  the  principles  of  electricity,  without  a  knowledge  of  steam 
and  without  a  mechanical  ability  to  carry  into  effect  the  requirements  of  these 
scientific  principles,  the  electric  cable  could  never  have  been  made,  nor  could  it 
ever  have  been  laid  across  the  Atlantic.  No  engineering  work  has  certainlv  ever 
been  performed  of  a  higher  character,  not  only  in  the  result  soughtto  be 
attained,  but  in  the  means  employed  for  its  attainment.  To  recapitulate  the 
process  and  progress  through  which  tliis  great  work  has  been  accomplished  is 
unnecessary  in  this  place,  as  scarcely  anything  can  be  added  to  the  copious  infor- 
mation on  the  subject  supplied  in  the  public  prints.  Familiar  as  we  are,  how- 
ever, with  the  various  steps  through  which  this  work  has  passed,  and  simple  as 
they  now  appear,  no  words  can  express  the  wonderful  advantage  of  the  results 
which  this  work  is  destined  to  confer.     Wherever  and  whenever  the  aotion  of 

mankind  is  based  upon  information  possessed,  the  means  by  which  distance 

the  impediment  hitherto  to  the  transmission  of  information — can  be  eliminated 
becomes  of  paramount  importance.  No  man  can  be  engaged  in  the  business  and 
pursuits  of  life  without  desiring  at  times  expeditious  communication  with  those 
at  a  distance,  and  by  the  electric  telegraph  a  correspondence  amountiu"  to  a 
conversation  is  easily  affected  with  an  economy  of  time  that  it  is  impossfble  to 
calculate.  The  electric  telegraph  not  only  quickens  the  steps  of  events  by  quick- 
ening the  transmission  of  information,  but  introduces  at  the  same  time  an 
altogether  new  and  in  a  sense  opposite  element  in  the  progreas  of  events,  by 
arresting,  as  it  were,  their  passage,  which  but  for  the  telegraph  would  have  gone 
out  of  reach  before  they  could  be  otherwise  utilised.  This  compound  advanla^e 
of  the  telegraph  obtains  in  the  whole  intercourse  of  the  human  family.  JEvenls 
are  not  only  hastened  by  its  means,  but,  by  the  more  perfect  information  it 
gives,  other  events  are  crowded  forward,  _for  which  no  motives  would  otherwise 
have  existed. 

The  success,  both  physical  and  commercial,  that  has  attended  the  Atlantic 
cable,  puts  it  now  beyond  a  doubt  that  all  populous  places  on  the  globe  will  very 
shortly  be  within  almost  instant  reciprocal  communication. 

Such  is  the  memorable  result  attained  in  this  the  greatest  effort  of  scientific 
engineering  in  modern  times.  Other  recent  illustrations,  liowever,  are  not 
wanting  to  show  the  services  rendered  by  science  to  the  engineer,  and  of  these 
in  the  instrument  which  has  recently  received  so  much  attention,  and  which  is 
now  popularly  called  the  needle-gun,  these  services  are  prominently  apparent. 
The  transition  in  point  of  utility  from  the  muzzle-loading  flint-gun  to  the 
breech-loading  needle-gun  is  scarcely  less  than  from  the  stage  coach  to  the  rail- 
waj'  tr.aiu.  The  stage  coach  is  of  no  use  whatever  when  within  reach  of  a  railway 
train,  nor  is  the  flint-gun  of  any  greater  value  in  comparison  with  the  breech- 
loading  needle-gun.  Upon  the  railway  train  depends  almost  the  existence  of 
modern  commerce,  and  upon  the  needle-gun  depends  to  a  considerable  extent 
apparently  the  fate  of  modern  warfare.  The  effectiveness  of  the  British  needle- 
gun  depends  upon  the  efficient  breech  by  which  breech-loading  is  rendered 
satisfactorily  attainable ;  it  depends  also  upon  the  construction  of  the  cartridge, 
which  is  made  to  explode  by  a  part  of  the  end  being  indented;  and  it  depends 
upon  the  coating  of  the  cartridge  which  prevents  the  fouling  of  the  barrel.  In 
this  cartridge  no  opening  in  the  case  is  necessary  for  the  explosion  to  be  pro- 
duced, but  simply  that  a  part  of  the  case  be  indented  inn-ards,  and  hence  the  cer- 
tainty of  the  explosion  when  desired.  In  other  cartridges,  as  in  that  used  in 
the  well-known  Prussian  needle-gun,  the  cartridge  case  requires  ])crforation, 
which  opens  the  way  for  the  admis.>iou  of  moisture,  and  introduces  uncertaintj- 
in  the  explosion.    For  the  production  of  this  gun — the  British  needle-gun — the 
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scrviofis  of  tlie  scientific  engineer  arc  indispensable  to  elucidate  the  construction 
of  .the  barrel,  the  construction  of  the  bullet,  and  the  construction  of  the  neces- 
sary cartridge,  without  -which  efHciently  constructed  the  barrel  and  the  bullet, 
though  pert'ect  in  themselves,  would  be  \^■holly  a  failure.  Tlie  rude  instrunieut 
bv  which  a  bullet  may  be  thrown  by  the  explosion  of  gunpowder  is  a  very 
different  one  from  the  British  breech-loading  needle-gun  ;  in  the  latter,  the  ritle 
barrel  is  a  highly  ingenious  contrivance  to  give  the  bullet  a  rotation  round  a 
longitudinal  axis,  in  order  to  prevent  rotation  round  any  other  axis  \vhich  would 
cause  the  bullet  to  deviate  from  a  direct  path,  or,  rather,  from  a  perpendicular 
plane  pas.sing  through  the  bore  of  the  barrel.  The  construction  of  the  bullet, 
having  its  centre  of  gravity  properly  situated  in  relation  to  its  figure,  is  no  less 
essential  in  order  tliat  the  bullet  may  travel  iu  the  proper  trajectory,  \vith  a 
miuimum  disturbance  from  the  action  of  the  atmosphere.  The  construction  of 
the  cartridge,  by  which  the  explosion  being  effected  without  perforation  of  the 
case,  and  witliout  external  fire,  is  of  paramount  imporiauce,  in  order  that  the 
action  of  the  gun  may  be  independent  of  tlie  weather  or  moisture.  The  coating 
of  the  cartridge,  which  is  contrived  to  prevent  the  fouling  of  the  barrel 
by  the  passage  of  the  bullet  or  by  the  explosion,  is  essential,  in  order  that 
the  gun  may  not  become  useless  in  action ;  and,  lastly,  the  gunpowder— both 
•that  which  projects  the  bullet  and  that  which  produces  the  explosion- 
have  all  been;subjects  of  scientific  investigation,  and  the  results  of  scientific 
knowledge. 

Another  illustration  of  the  services  rendered  by  science  to  the  engineer  exists 
in  tlie  modern  im.proved  steam-engine.  Great  as  were  the  advantages  derived 
from  tl-.e  original  form  of  the  steam-engine,  in  which  the  same  vessel  perfornied 
the  duties  of  steam  cylinder  and  condenser,  it  is  nevertheless  an  instrument  im- 
mensely behind  the  modern  engine.  The  invention  of  a^  mechanical  prime 
mover,  which  should  be  independent  of  the  action  of  the  wind,  and  which,  not 
being  fettered  to  situations  where  falls  of  water  existed,  could  be  placed  anywhere 
■and "extended  indefinitely,  possessed  plainly  advantages  wholly  unattainable 
without  such  a  prime  mover,  and  was  therefore  fitted  to  produce  an  entire  revo- 
lution in  operations  dependent  on  the  exertion  of  dynamic  force.  Beyond  the 
applications  falling  within  the  scope  of  a  prime  mover,  such  as  the  original  form 
of  steam-engine,  there  existed  even  a  wider  range  to  which  such  a  prime  mover 
could  not  be  profitably  applied,  and  which  consequently  were  as  entirely  shut 
■out  from  that  class  of  prime  movers  as  if  it  had  not  existed.  For  these  the 
more  perfect  instrument  in  the  modern  steam-engine  is  peculiarly  adapted.  In 
steam  navigation,  for  example,  the  improved  steam-engine  is  rapidly  becoming 
-indispensable.  For  that  purpose  the  difference  betwixt  an  engine  which  uses 
4^  lbs.  of  coal  per  horse  power  per  hour,  and  one  which  performs  the  same  work 
■with  2  lbs.,  is  so  great  that  in  many  cases  while  the  one  is  very  ranch  what  the 
circumst.ances  anil  conditions  require,  the  other  is  absolutely  worthless.  With 
the  former  the  expense  of  the  fuel  would  alone  in  many  cases  be  a  bar  to  its  use ; 
but  when  to  the  expense  of  the  fuel  is  added  the  incompatibility  of  burning 
44-  lbs.  of  coal  per  horse  power,  with  the  requirements  for  carrying  cargo,  the 
application  of  such  a  prime  mover  is  wholly  out  of  the  question,  and  brings  into 
prominent  contrast  the  advantages  of  the  latter.  And  these  advantages  are 
■most  prominently  services  rendered  by  science  to  the  engineer.  The  advantages 
obtained  by  expanding  the  steam,  the  advantages  of  surface  condensation,  and 
the  advantages  of  moderate  superheating,  which  constitute  the  improvements  of 
the  modern  steam-engine,  are  due  altogether  to  the  scientific  engineer.  No  one 
of  the  three  has  been  the  result  of  accidental  observation,  but  has  been  due  to 
elaborate  and  patient  investigation.  It  is  true  that  the  amount  of  advantage  de- 
rived from  any  one  or  all  of  these  improvements  has  not  yet  been  by  common 
assent  definitely  ascertained,  the  experience  of  dilFerent  engineers  showing 
different  results,  arising,  probably,  to  a  large  extent  from  inaccurac}'  of  observa- 
tion, and  also  to  the  different  modes  by  which  the  advantages  are  sought  to  be 
arrived  at.  While,  however,  these  different  results  are  being  discussed,  ques- 
tioned, and  not  nnfrequently  discredited  among  the  doctors,  the  users  of  the 
steam-engine,  the  public,  are  plainh'  in  practice  answering  all  doubts  by  a 
steadily-increasing  demand  for  the  improved  steam-engines,  showing  that 
although  different  forms  may  yield  different  amounts  of  advantage,  they  all,  in 
OTery  practicable  form,  yield  results  of  sufiioient  advantage  to  induce  their  ex- 
tended application.  The  progress  made  by  these  improvements  points  palpably 
to  the  time,  and  at  no  distant  period — within,  probably,  fifteen  or  twenty  years — 
when  in  steam  navigation,  for  every  work,  except  it  ma3'  be  the  shortest  coasting 
voyages,  the  injection  condensing  steam-engine  will  be  entirely  obsolete.  On  a 
vast  varietj'  of  stations  the  question  is  not  one  with  a  consumption  of  4J  lbs.  of 
coal  per  horse-power  of  more  or  less  profit,  but  it  is  whether  there  is  to  be  or 
there  is  not  to  be  steam  navigation  at  all,  and  the  advantages  of  steam  navigation 
compared  with  sail  navigation  are  so  tangible  and  so  great  as  to  insure  the 
unremitting  attention  of  engineers  to  the  entire  removal  of  the  remaining 
difficulties  in  the  way  of  the  improved  steam-engine.  The  great  ocean  race  from 
China,  which  has  received  so  much  notice  within  the  last  few  weeks,  and  which 
reflects  so  much  credit  on  the  shipbuilders  of  this  neighbourhood,  whom  we  are 
proud  to  number  in  our  list  of  members  of  this  institution,  will,  undoutitedl}',  in 
a  very  few  years,  lose  its  prominence,  and  be  eclipsed  by  a  race  of  far  higher 
speed. 

The  great  and  prominent  improvement  in  the  steam-engine,  as  applied 
more  particvilarly  to  steam  navigation,  is  the  economy  of  fuel,  and  without 
that  improvement  all  the  others  that  have  been  made  would  have  been 
worthless,  but  with  that  improvement  others  have  been  of  immense  value,  as 
in  the  change  from  the  paddle  wheel  to  the  screw  propeller.  For  m\ny 
services,  the  paddle  wheel  was  a  most  clumsy,  inconvenient,  and  undesirable 
mode  of  propulsion.  For  all  services,  except  as  yet,  iu  shallow  water,  the 
screw  propeller  is  nearly  all  that  can  be  desired. 

Recently,  however,  a  method  of  propelling  ships  by  the  reaction  of  water 
issuing  from  turbine  water  wheels,  now  commonly  called  the  Ruthven  mode  of 
propulsion  lias  been  revived,  and  has  lately  been  tried  in  one  of  her  Majesty's 


ships,  the  TFaterwitcJi.*  This  method  of  propelling  ships  s  not  without  ad- 
vantages peculiarly  its  own.  For  example,  in  many  ships,  and  perhaps  in  all, 
the  great  power  which  a  ship  so  fitted  possesses  in  discharging  an  immense 
quantity  of  water,  the  result,  it  may  be,  of  a  leak  or  injury,  is  of  no  incon- 
siderable importance.  Probably,  a  facility  of  manoeuvring  a  ship  so  fitted 
is  another  advantage.  But  there  are  no  good  grounds  for  believing  that  this 
mode  of  propulsion  will  be  more  economical  in  the  application  of  dynamic  effect 
or  power,  or  in  fuel,  than  the  screw  propeller,  nor  even  that  it  will  be  so 
economical.  In  a  comparison  of  the  two  modes  of  propulsion,  there  are  three 
elements  which  fall  to  be  considered; 

1st.  The  consumption  of  the  power  of  the  machinery  duo  to  the  friction  of 
the  propelling  instrument. 

2nd.  The  consumption  of  the  power  of  the  niachineiy  due  to  that  part  of  it 
which  is  carried  off  bj"  the  water  projected  from  the  ship. 

3rd.  The  consumption  of  the  power  of  the  machinery  due  to  the  propulsion 
of  the  ship,  or  that  is  developed  in  the  propulsion  of  the  ship. 

To  compare  minutely  the  friction  in  the  two  methods,  it  would  be  necessary 
to  know  the  surface,  iu  each  case,  of  the  propelling  instrument ;  in  tlie  one 
case  the  suifaces  of  the  screw  propeller,  and  iu  the  other  the  surfaces  of  the 
turbine  wheel  and  the  surface  of  the  water  passages.  Even,  however,  without 
these  measurements,  it  is  plain  that  the  screw  propeller  has  the  advantage  to 
a  large  extent  in  this  respect.  The  surface  of  the  propelling  instrument 
itself  is  manifestly  in  favour  of  the  screw  propeller,  and  the  loss  arising  from 
the  friction  of  the  water  in  the  water  passages  with  the  turbine  wheel  has 
no  counterpart  at  all  with  the  screw  propeller. 

With  regard  to  the  consumption  of  the  power  of  the  machinery  iu  that 
part  of  it  which  is  carried  ofl'  by  the  water  that  is  projected  from  the  ship, 
it  is  to  be  observed  that  with  the  screw  propeller,  if  there  be  a  sufficient  number 
of  blades,  the  whole  water  in  the  cylinder,  of  which  the  diameter  is  the 
diameter  of  the  propeller,  and  the  length  the  speed  or  space  passed  through 
bj'  the  ship,  is  driven  off  with  a  certain  speed  wliich  measures  the  reactionary 
power  obtained  in  that  way  for  the  propulsion  of  the  ship.  If  this  cylinder 
lie  reduced  m  diameter  the  water  must  be  driven  oft'  with  a  higher  velocity  to 
maintain  undiminished  the  reactiouaiy  power  derived  from  that  source;  and, 
inasmuch  as  the  power  carried  oft'  hy  the  water  and  wasted  not  being 
developed  in  the  propulsion  of  the  ship  increases  as  the  square  of  the  velocity, 
plainly  the  higher  the  velocity  with  which  the  water  is  projected  from  the 
ship  the  greater  the  power  carried  oft'  to  waste.  Consequently  in  this  respect 
the  turbine  wheel  plan,  adopted  in  the  Watencitch,  in  which  the  discharge 
orifices  are  of  small  dimensions,  comparatively,  and  therefore,  the  velocity 
with  which  the  water  is  projected  necessarily  considerable,  is  inferior  to  the 
screw  propeller. 

With  respect  to  the  consumption  of  the  power  of  the  machinery  due  to  the 
propulsion  of  the  ship,  it  is  to  be  observed  that  with  the  screw  propeller  the 
power  of  propulsion  is  derived  from  two  sources — the  one  being  the  reaction  due 
to  the  water  which  is  projected  backwards  from  the  ship,  and  the  other  due  to 
the  reaction  of  the  water  in  having  imparted  to  it  the  velocity  with  which  it  is 
projected  from  the  ship.  For  example,  suppose  the  ship  be  propelled  through 
the  water  by  a  propeller  working  in  a  solid,  as  it  could  be  by  having  for  illustra- 
tion a  propeller  shaft  of  great  length,  then  all  the  power  of  the  machinery,  with 
the  exception  of  that  required  for  friction,  would  be  employed  iu  propelling  the 
ship,  and  none  would  be  carried  oft'  by  water  being  projected  backwards  from 
the  ship,  because  none  would  be  so  projected.  When,  however,  the  propeller 
works  not  in  a  solid  but  in  water,  there  is  plainly  reaction  obtained  for  the  pro- 
pulsion of  the  ship,  first  from  the  inertia  of  the  water  iu  having  velocity 
imparted  to  it,  and  then  there  is  reaction  corresponding  to  that  velocity.  The 
reaction  due  to  the  inertia  of  the  water  in  having  velocity  imparted  to  it  is 
measured  by  the  rapidity  with  which  that  velocity  is  imparted,  and  is  repre- 
sented by  a  quantity  proportioned  directly  to  the  velocity,  and  inversely  to  the 
time  in  which  the  velocity  is  imparted,  or,  in  other  words,  is  represented  hy  the 
expression  the  velocity  divided  by  the  time ;  and,  if,  therefore,  the  time  during 
which  the  velocity  is  imparted  be  reduced  to  one-half,  or  one-fourth,  or  one- 
tenth,  or  is  infinitely  reduced,  then  the  reaction  obtained  from  this  source  is 
increased  twice,  or  four  times,  or  ten  times,  or  is  infinitely  increased — that  is,  if 
the  propeller  imparts  the  velocity  to  the  water  with  great  rapidity,  the  reaction 
will  be  equal  to  that  of  the  propeller  working  in  a  solid.  With  the  turbine 
wheel  the  reaction  obtained  from  the  inertia  of  the  water  in  having  velocity 
imparted  to  it  is  plainly  much  inferior  to  that  obtained  with  the  screw  pro- 
peller. 

In  all  the  three  elements  the  screw  propeller  appears  therefore  to  have  the 
superiority. 

1st.  In  the  friction  of  the  rubbing  surfaces. 

3nd.  In  the  quantity  of  power  carried  off  to  waste  by  the  water  projected 
backwards  from  the  ship. 

3rd.  In  the  quantity  of  power  which  is  developed  in  the  propulsion  of  the 
ship. 

And  the  extent  of  superiority  depends  upon  the  details  of  the  manner  in  which 
the  two  methods  of  propulsion  are  carried  out. 

The  IVaterwitcli  has  already  been  submitted  to  a  trial  on  the  Thames,  and  in 


*  Our  readers  will  also  remember  that  in  the  Aetizait  volume  for  1863  we  gave  plate 
illustrations  and  a  textual  description  of  this  system  of  propulsion  as  adopted  by  the 
Societe  Cockerill,  of  Liege,  for  one  of  their  steamers  plying  on  the  Meuse ;  this  system 
of  propulsion  being  adopted  in  the  case  referred  to,  not  from  any  recognised  merit  in 
the  system,  but  from  the  circumstance  of  the  shallowness  of  the  stream  rendering  a 
screw  propeller  not  so  well  adapted  for  giving  out  the  full  power  of  the  engines,  wliilst 
paddle  wheels  were  objectionable  on  account  of  the  narrowness  of  certain  points  of  the 
stream  through  which  the  vessel  would  have  to  pass. 

^Ye  think  it  right,  whilst  agreeing  generally  with  the  President  in  his  views,  to  call 
his  attention  to  the  circumstance  which  we  have  instanced  of  the  prior  application  of 
this  system  of  propulsion. — En.  Aktieam-. 
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the  report  on  the  subject  which  has  appeai'ed  in  the  press,  the  performance  has 
been  greatly  lauded.  The  method  of  propulsion  has  been  praised,  and  the 
machinery  h}'  which  the  method  has  been  carried  into  eflFeot  has,  as  usual  with 
many  of  our  English  friends,  been  also  very  considerably  trumpeted.  The  facts, 
however,  stated  in  the  report  do  not  afford  the  means  of  correct  inferences 
respecting  the  result  obtained,  and  the  further  experiments  }'et  to  be  made  are 
probably  desirable  to  elicit  in  actual  practice  the  true  character  of  this  method 
of  propulsion. 

The  illustrations  which  have  been  adduced  to  the  progress  of  scientific  en- 
gineering could  bo  multiplied  to  almost  any  extent.  Within  the  last  few  years 
engineering  has  been  rapidly  changing  character.  Formerly  engineering  was 
not  nearly  so  much  as  now  a  succession  of  scientific  improvements.  Then  it 
was  enough  in  a  sense  to  be  a  hewer  of  wood  and  a  drawer  of  water,  and  to 
travel  in  a  beaten  path  ;  but  now  it  is  far  otherwise,  engineering  being  in  all 
directions  full  of  novelties — the  dictates  of  science.  Tlie  mode  of  communication 
between  distant  places  is,  we  have  seen,  entirely  new,  and  is  the  result  of 
laborious,  patient,  and  keen  investigation  of  the  occult  laws  of  nature.  The 
mode  of  conveyance  both  by  land  and  sea  is  full  of  ^the  use  of  Nature's  hidden 
laws.  The  material  which  the  engineer  employs  is  rapidly  being  changed,  stone 
being  superseded  by  iron,  and  iron  in  many  applications  being  displaced  by 
steel,  produced  in  a  manner  entirel}-  new  and  due  to  principles  far  from  obvious. 
Defining  an  engineer  to  be  an  artificer  on  matter,  the  scientific  nature  of  his 
employment  is  apparent,  whether  we  consider  him  as  a  fabricator  of  machines 
for  transmitting  intelligence  or  for  transporting  the  fruits  of  the  earth  ;  whether 
he  be  considered  as  a  fabricator  of  food  in  high  agriculture,  which  is  now  in 
reality  a  manufacture,  or  as  a  fabricator  of  coverings  to  protect  us  from  the  in- 
clemencies of  the  weather  in  the  beautiful  materials  now  constantly  produced; 
or  as  a  fabricator  adapting  everything  around  us,  beneath  us,  or  over  our  hsads, 
to  the  wants  and  comforts  of  man.  It  is  no  longer  sufficient  for  the  engineer 
to  know  by  rote  the  successive  steps  necessary  in  the  various  operations  which 
fall  to  be  performed  by  him,  and  which,  when  known,  may  all  be  classed  under 
the  denomination  of  hewing  wood  and  drawing  water.  He  must  be  acquainted 
with  the  principles  or  laws  of  nature  upon  which  these  various  operations 
depend ;  he  must  extend  the  applications  of  these  principles  in  new  developments 
if  he  would  seek  to  keep  abreast  with  the  progress  of  modern  engineering.  It 
has  been  fi'equently  alleged,  and  correctly  so,  that  the  task  of  deciphering 
Nature's  laws,  that  is,  of  becoming  scientific,  is  difficult  of  performance,  and 
that  any  action  taken  upon  a  misapprehension  of  these  laws  is  attended  with 
disappointment  and  disaster.  No  doubt  if  erroneous  steps  be  rashly  made  upon 
a  misconception  of  the  laws  of  Nature,  the  result  will  be  disappointment  and 
failure ;  and  in  proportion  to  the  rareness  of  the  capacity  of  correctly  under- 
standing these  laws  is  the  distinction  of  doing  so,  and  the  value  of  the  reward 
due  to  success.  These  difficulties  ma}'  furnish  reasons  for  diffidence  in  under- 
taking the  task,  but  they  furnish  no  reasons  for  discrediting  or  undervaluing 
the  labours  of  the  successful  explorers,  which  an  inconsiderate  view  of  the 
matter  has  not  unfrequently  encouraged. 

To  assist  each  other  in  deciphering  the  laws  of  Nature,  to  explain  their  appli- 
cation, to  pick  up  Sir  Isaac  Newton's  pebbles  on  the  sea  shore,  and  to  be  enabled 
to  practice  our  profession  of  engineer  with  increasing  intelligence,  is  our  object 
in  these  meetings. 

"The  search  itself  rewards  the  pains, 

So  thoug-h  the  chemist  his  great  secret  miss, 
(For  neither  it  in  Art  or  Nature  is,) 
Tet  things  well  worth  his  toil  he  gains, 
And  does  his  charge  and  labour  pay. 
With  good  nnsought  experiments  by  the  way." 


MANCHESTER  ASSOCIATION  FOE,  THE    PREVENTION 
OF  STEAM  BOILER  EXPLOSIONS. 

At  the  meeting  of  the  Executive  Committee  of  the  Association,  Mr.  L.  E. 
Fletcher,  chief  engineer,  presented  his  report  for  the  month  of  October,  of  which 
the  following  is  an  abstract : — 

During  the  last  month  473  engines  have  been  examined,  and  631  boilers,  as 
well  as  two  of  the  latter  tested  by  hydraulic  pressure.  Of  the  boiler  examina- 
tions, 506  have  been  External,  5  Internal,  and  120  Entire.  In  the  boilers 
examined  114  defects  have  been  discovered,  5  of  those  being  dangerous,  thus : — 
Furnaces  out  of  shape,  4;  fractures,  5;  blistered  plates,  2(1  dangerous);  in- 
ternal corrosion,  12 ;  external  corrosion,  16  (2  dangerous);  internal  grooving,  2; 
external  grooving,  1 ;  feed  apparatus  out  of  order,  1 ;  water  gauges  ditto,  17 ; 
blow-out  apparatus  ditto,  13  (2  dangerous  ;  safety-valves  ditto,  5  ;  pressure 
gauges  ditto,  4  ;  without  feed  back  pressure  valves,  32. 

Details  of  some  of  the  defects  mentioned  in  the  jpreceding  list  may  now  be 
given. 

External  Corrosion;  —  Two  small  Cornish  boilers,  about  five  feet  in 
diameter,  set  upon  mid-feathers,  and  but  lately  placed  under  the  inspection  of 
this  Association,  were  found  on  the  first  examination  to  be  so  seriously  corroded 
along  the  bottom  that  the  inspector  readily  knocked  a  hole  through  one  of  them 
vfith  a  hand  chisel.  This  boiler  has  since  been  repaired,  and  the  width  of  the 
mid-feather  wall  reduced  from  10  to  6  inches,  while  repairs  to  the  other  arc  now 
in  progress. 

Another  boiler,  8  feet  in  diameter,  was  found  to  be  dangerously  corroded  at 
the  bottom  from  damp  in  the  Hues ;  and  on  removing  portions  of  the  brickwork, 
the  inspector  easily  made  a  hole  through  the  plates. 

In  another  case,  a  boiler  8  feet  in  diameter  was  found  to  be  corroded  at  the 
bottom  of  the  shell  at  nearly  all  the  ring  seams  of  rivets,  which  till  recently  had 
rested  on  a  mid-feather,  though  the  boiler  is  now  set  on  side  walls.  "  The 


boiler  was  submitted  to  an  hydraulic  test  of  601b.  per  square  inch,  and,  as  the 
inspector  was  making  a  flue  examination  while  the  pressure  was  on,  and 
sounding  the  plates  to  ascertain  the  remaining  thickness,  he  tapped  a  hole 
thi-ough  one  of  them,  and  was  driven  out  of  the  flue  by  the  rush  of  watei'.  The 
original  thickness  of  the  plates  had  been  seveu-sixteenths  of  an  inch. 

Blow-out  Apparatus  out  op  Order — .In  this  case  the  cast-iron  elbow 
pipe,  between  the  boiler  and  blow-oitt  tap,  was  broken  off' short,  near  to  the  root. 
The  elbow  pipe  was  jammed  tight  in  the  brickwork  at  the  front  of  the  boiler, 
while  the  tap  was  an  inferior  one,  being  an  ordinary  plug  and  of  cast-iron 
throughout.  These  elbow  pipes  should  never  be  held  fast  in  the  brickwork, 
since,  when  this  is  the  case,  the}'  are  liable  to  be  strained  by  the  movements  of 
the  boiler,  but  the  front  cross  wall  should  be  recessed  so  as  to  leave  the  pipe 
entirely  free ;  also,  inferior  taps,  which  work  stiffly,  and  require  a  good  deal  of 
force  to  open  them,  put  a  very  dangerous  strain  upon  these  pipes.  The  fracture 
was  discovered  when  the  steam  was  down,  and,  most  probabh',  it  had  but  just 
taken  place.  Had  an  attempt  been  made  to  open  the  tap  when  steam  was  up 
serious  consequences  from  scalding  would,  in  all  probability,  have  resulted. 

SlRENG-TnENING-   THE    MANHOLES    OF   BoTLEES   WITH   MOUTHPIECES. 

The  importance  of  strengthening  the  manholes  of  boilers  with  mouthpieces 
is  shown  by  the  fact  that  nine  explosions,  by  which  fourteen  persons  have  been 
killed  and  six  others  injured,  have  recently'  occurred  to  boilers  in  which  this  pi-e- 
causion  had  been  omitted.  In  each  of  these  explosions  the  primary  rent  has 
started  from  the  manhole,  and  although  in  some  cases  the  pressure  of  the  steam 
has  been  considerably  higher  than  it  should  have  been,  so  that  the  explosions 
have  been  partly  attributable  to  excessive  pressure,  yet  they  have  been  materi- 
ally promoted  by  the  weakening  effect  of  the  unguarded  manholes,  while  others 
hare  been  entirely  due  to  that  cause.  Particulars  of  six  of  these  explosions 
have  been  given  in  previous  reports ;  *  while  those  of  three  others  will  be  found 
below.  The  weakening  eff'ect  of  unguarded  manholes  is  not  produced  solely  by 
the  amount  of  metal  cut  awaj',  but  to  a  great  extent  by  the  action  of  the  covers. 
These  are  generally  internal,  and  held  up  to  their  work  by  the  pressure  of  steam 
as  well  as  by  a  couple  of  stout  bolts  and  nirts,  slispended  from  arched  bridges  j 
and  as  the  surfaces  of  the  plates  at  the  joint  are  not  dressed  smooth  but  left 
rough,  a  considerable  strain  is  frequently  put  on  the  bolts  to  make  the  joints 
steam  tight,  especially  when  the  cover  does  not  fit  the  sweep  of  the  boiler.  Thus 
the  action  of  the  steam,  combined  with  bolts,  tends  to  force  the  cover  through 
the  manhole  and  split  the  boiler  open.  This  is  just  the  action  that  takes  place. 
In  some  boilers  it  has  been  detected  in  an  early  stage,  just  in  time  to  prevent 
explosion,  while  others  have  been  known  to  burst  shortly  after  the  manhole 
covers  have  been  tightened  up  or  the  joint  caulked.  Nothing  is  easier  than  to 
strengthen  these  manholes.  It  is  done  in  all  modern  boilers  turned  out  by 
first-class  makers,  so  that  there  is  not  anything  novel  about  it.  As,  however, 
some  of  our  members  have  old  boilers  to  which  this  mounting  is  not  attached, 
and  which  they  are  desirous  of  adding,  while  some  makers  continue  to  turn 
out  new  boilers  without  it — a  practice  from  which  so  many  fatal  explosions,  as 
just  stated,  have  already  occurred — it  is  thought  that  a  description  and  sketch 
of  this  most  simple  but  valuable  mounting  will  not  prove  altogether  unaccept- 
able to  our  members,  some  of  whom  indeed  have  already  requested  it,  and  there- 
fore it  is  now  given. 

The  manhole  mouthpiece  represented  in  the  accompanying  sketch  is  au 
external  one,  made  of  cast  iron,  and  in  the  shape  of  a  short  cylinder,  with  a 
flange  both  at  the  top  and  bottom,  the  lower  one  being  curved  so  as  to  fit  the 
sweep  of  the  boiler  to  which  it  is  rivetted,  while  the  upper  one  is  flat,  and  fitted 
with  a  cover,  secured  with  bolts  and  nuts.  Both  the  cover  and  upper  flange 
should  be  faced  up  true  on  their  joint  surfaces,  while  it  adds  a  finish  to  the 
work  to  turn  them  Up  on  the  edge,  as  well  as  to  face  the  cover  on  the  outside 
for  a  width  of  about  four  inches,  so  as  to  give  a  true  bearing  surface  for  the 
nuts.  For  convenience  in  lifting  the  cover,  a  wrought  iron  eye  bolt  should  be 
attached  to  it  at  the  centre.     The  height  of  the  mouthpiece  should  be  sufficient 
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to  admit  of  the  iwtroductiou  of  the  bolts  between  the  flauges  for  securing  the 
cover,  while  the  opening  should  be  large  enough  to  afford  a  man  eas/  access,  say 
15  inches,  which  however,  is  a  liberal  allowance,  and  might  be  slightly  reduced 
in  special  cases  should  it  be  desirable  to  do  so.  The  metal  should  be  an  inch 
and  a-quarter  thick  for  steam  at  a  pressure  of  601b.,  while  the  bolts  should  be 
an  inch  in  diameter,  and  spaced  about  six  inches  apart.  It  is  well  to  strengthen 
the  upper  flange  by  brackets,  as  shown  in  the  cut ;  while  the  cover  can  be 
stiffened  by  ribs  if  required.  Bj-  some  makers  the  flanges  are  made  as  much  as 
an  inch  and  a-half  thick.  For  steam  considerably  above  601b.  on  the  square 
inch,  mouthpieces  are  sometimes  made  of  wrought  iron,  b>it  those  of  cast  iron 
are  found  to  work  satisfactorily  up  to  that  pressure.  No  hemp  ring  will  be 
required  for  making  the  cover  joint,  but  merely  a  little  red  lead  and  oil  if  the 
surfaces  be  properly  got  up,  and  provided  that  the  lower  flange  be  suitably 
rivetted  to  the  shell,  little  or  no  caulking  will  he  required  to  make  it  steam 
tight. 

This  external  manhole  mouthpiece  is  not  the  only  form  adopted.  Some 
boiler  makers  prefer  an  internal  one.  Either  of  them  if  properly  made  works 
well.  The  one  shown  above  is  of  a  type  very  generally  adopted  and  approved. 
Man}'  hundred  boilers  are  fitted  with  it  in  this  neighbourhood.  It  has  been 
found  to  work  satisfactorily,  and  may  safely  be  followed. 

MuDHOLE  Mouthpieces. 

In  double  furnace  boilers  the  umdhole — which  is  placed  at  the  bottom  of  the 
front  end  plate,  and  below  the  furnace  mouths — forms  a  second  manhole,  and 
should  be  gu.nrded  with  a  mouthpiece.  When  this  is  omitted  inconvenience  is 
experienced  from  leakage  at  the  joint,  which  not  only  disfigures  the  boiler,  but 
induces  corrosion,  in  many  cases  so  wastiog  that  the  front  end  plate  has  to  be 
cut  away  and  repaired.  With  good  mouthpieces  suitably  got  up,  this  danger  is 
avoided. 

The  mounting  for  mudholes  is  very  similar  to  that  recommended  above  for 
_  manholes,  but  the  position  below  the  furnace  mouths  does  not  allow  room  for  a 
cylindrical  mouthpiece  sufiiciently  large  to  admit  of  a  man's  passing  through  it 
and,  therefore,  instead  of  being  cylindrical,  it  has  to  be  oval.  Like  the  man- 
hole mouthpiece  just  described,  one  of  the  flanges  is  riveted  to  the  boiler,  and 
the  other  fitted  with  a  cover  secured  with  bolts  and  nuts,  both  joint  surfaces 
being  faced,  as  well  as  the  outside  of  the  cover,  for  a  width  of  about  4in.  from 
the  circumference,  in  order  to  ensure  the  nuts  bearing  fairly.  It  is  important 
that  the  joint  surfaces  should  be  well  got  up,  and  it  it  better  to  make  the  joint 
with  a  little  red  lead  and  oil,  than  with  a  spun  yarn  ring  ;  while  a  case  which 
has  occurred  during  the  last  day  or  two  may  be  mentioned  in  illustration  of  this, 
in  which  the  funiace  crowns  of  a  boiler  were  both  laid  bare  and  overheated  at 
night  time,  in  consequence  of  the  water's  wasting  away  from  leakage  at  the 
joint  of  the  randhole  cover,  which  was  not  made  metal  to  metal  with  red  lead 
and  oil,  but  with  a  spun  yarn  ring.  Metal  to  metal  joints  will  of  course  some- 
times leak  if  neglected,  but  they  do  not  give  way  unawares,  and  thus  rapidly 
drain  a  boiler  as  in  the  instance  just  mentioned,  vvhile  the  amount  of  discharge 
in  all  cases  may  reasonably  be  expected  to  be  less,  eveu  should  leakage  occur. 

Internal  mouthpieces  are  sometimes  preferred  for  mudholes  to  external,  but 
either  one,  if  well  got  up,  will  do  good  service.  Perhaps  the  external  ones  are 
more  extensively  used,  and,  as  stated  above,  with  regard  to  the  manhole  mouth- 
pieces, they  are  found  to  work  satisfactorily,  and  may  safely  be  adopted. 

Explosions. 

Before  entering  on  the  explosions  of  the  past  month,  the  particulars  of  two 
others,  viz.,  Nos.  27  and  29,  which  were  of  prior  occurrence,  may  be  given,  since 
they  have  special  reference  to  the  subject  of  unguarded  manholes  just  al- 
luded to. 

No.  27  Explosion  occurred  at  about  half-past  four  on  the  afternoon  of  Thurs- 
day, May  31st,  at  a  small  elastic  braid  manufactory,  and  resulted  in  the  death 
of  one  person  as  well  as  in  injury  to  two  others. 

The  boiler,  which  was  not  under  the  inspection  of  this  Association,  was  most 
diminutive,  its  length  being  only  4ft.,  and  diameter  2ft.  Sin.  It  was  fired 
externally,  and  of  plain  cylindrical  construction,  with  dished  ends,  the  barrel 
being  composed  of  two  plates,  which  were  laid  lengthwise,  and  measured  a  quarter 
of  an  inch  in  thickness,  while  the  ends  are  three-eights. 

The  equipment  of  the  boiler  was  most  defective.  There  was  a  large  manhole 
cut  in  the  top  of  the  shell,  measuring  17i-in.  long  by  13f  in.  wide,  which  was  not 
strengthened  as  it  should  have  been  with  a  substantial  mouthpiece,  while  the 
hole  was  laid  lengthwise  on  the  boiler,  so  that  it  had  a  very  weakening  effect. 
Th*e  was  but  one  safety-valve,  an  inch  and  five-eights  in  diameter  loaded  with 
a  weight  which  at  the  end  of  the  lever  gave  a  pressure  of  about  1501b.  pev 
square  inch,  though  it  was  stated  that  the  boiler  was  ordinarily  worked  with  the 
weight  not  at  the  end  but  mid-way.  There  was  no  steam  pressure  gauge  and  no 
glass  water  tube,  the  latter  having  been  broken  some  weeks  before  the  explosion 
and  the  boiler  worked  on  without  it,  while  there  was  no  feed  pump  or  injector 
for  feeding  the  boiler,  so  that  this  could  only  be  done  by  letting  the  pressure 
down,  when  the  water  was  poured  in  through  a  pipe  leading  from  two  or  three 
tubs  placed  3  or  -ift.  above  the  boiler. 

When  the  boiler  burst  it  gave  way  at  the  unguarded  manhole  just  described-, 
five  rents  startmg  from  it,  which  ripped  the  shell  completely  open  along  the  top 
from  end  to  end.  The  oxplosion  reduced  the  house  to  a  heap  of  ruins,  the 
brickwork  and  timber  being  scattered  in  every  direction,  and  an  adjoining  street 
strewn  with  the  debris,  while  other  portions  were  thrown  on  to  the  roofs  of 
neighbouring  buildings.  The  manhole  cover  is  reported  to  have  been  blown  to 
a  distance  of  160ft.,  and  the  safety-valve  450,  where  it  struck  an  adjacent 
chimney ;  while,  m  addition,  the  owners  of  the  boiler,  who  were  their  owu 
firemen,  weue  both  seriously  injured,  one  of  them  fatally  so. 

Prom  the  evidence  given  at  the  inquest,  it  would  appear  that  though  the 
boiler  was  tended  by  its  owners,  this  was  done  in  a  somewhat  remarkable  way.  In 


consequence  of  there  being  no  pump  or  injector,  they  were  in  the  habit  of 
charging  the  boiler  with  a  whole  day's  supply  at  onetime;  and  as  the  glass 
water  tube  was  broken,  they  ascertained  the  amount  ot  water  in  the  boiler  by 
tying  an  iron  nut  to  the  end  of  a  string,  and  letting  it  down  through  the  safety, 
valve,  so  as  to  take  a  sounding,  stating,  that  after  twelve  hours'  work  they  still 
found  water  in  the  boiler  up  to  the  tap  at  the  bottom  of  the  disabled  glasi 
water  gauge.  A  mechanic,  who  had  erected  the  engine  and  boiler,  said,  that 
when  the  steam  got  up  to  blowing-off  point  the  owners  were  in  the  habit  of 
drawing  the  weight  to  the  end  of  the  lever,  in  order  to  confine  the  steam  in  the 
boiler,  instead  of  allowing  it  to  blow  off.  Two  engineers — one  of  whom 
made  an  official  report  on  the  cause  of  the  explosion,  at  the  order  of  the  coroner 
— called  attention  to  the  weakening  effect  of  the  unguarded  manhole  on 
the  boiler,  the  former  stating,  that  if  the  boiler  had  been  intended  for  high 
pressure,  the  manhole  should  have  been  strengthened,  and  the  latter  that  he  did 
not  consider  it  safe  at  a  higher  pressure  than  501b.  per  square  inch.  Both  of 
them  concluded,  after  examining  the  plates,  that  they  had  not  been  overheated 
through  shortness  of  water,  while  one  of  them  added  that  the  boiler  was  laid 
down,  in  the  first  instance,  for  a  much  lower  pressure  than  that  at  which  it  had 
been  worked,  and  to  admit  of  an  increase,  the  original  safety-valve  bad  been 
removed,  and  replaced  by  the  one  upon  the  boiler  at  the  time  of  the  explosion. 
The  jury  brought  in  a  verdict  '  That  the  explosion  was  due  to  shortness  of  water 
in  the  boiler,  and  the  generation  of  gas  which  caused  an  over  pressure ; '  while, 
at  the  same  time,  they  censured  the  owner  for  not  having  supplied  the  boiler 
with  a  steam  gauge  and  water  gauge,  expressing,  in  addition,  their  disapproval 
of  the  practice  of  placing  such  boilers  in  thickly  populated  parts  of  the  town, 
and  entrusting  their  management  to  incompetent  men,  to  the  imminent  danger 
of  the  surrounding  neighbourhood. 

There  appears  to  be  an  inveterate  popular  habit  of  attributing  all  explosions 
to  shortness  of  water  and  the  formation  of  gases,  and  it  would  have  done  more 
to  prevent  the  recurrence  of  similar  explosions  if  the  jury,  instead  of  launching 
into  theory,  had  confined  their  attention  exclusively  to  the  practical  defects  in 
the  equipment  of  the  boiler — such  as  the  absence  of  any  feed  pump,  steam 
gauge,  or  glass  water  tube,  the  very  disproportioned  load  upon  the  safety-valve, 
as  well  as  the  weakening  effect  of  the  large  unguarded  manhole — and  pointed 
out  the  importance  of  having  boilers  more  efficiently  mounted.  It  appears  that 
the  joint  of  the  manhole  cover  had  been  caulked  with  red  lead  but  a  few  days 
prior  to  the  explosion,  and  as  the  boiler  burst  the  first  time  it  was  set  to  work 
after  the  caulking,  it  would  seem  as  if  the  manhole  then  received  its  finishing 
touch,  which  is  in  accordance  with  the  view  previously  expressed  that  the 
mischievious  eft'eot  of  these  unguarded  manholes  is  not  due  solely  to  the  amount 
of  metal  cut  away  bj'  the  opening,  but  also  to  the  strain  put  upon  the  plates 
in  making  the  joint.  It. was  not  actually  proved  in  the  evidence  that  the 
weight  was  at  the  end  of  the  safety-valve  lever  at  the  moment  of  explosion ; 
even  if  it  had  been,  and  steam  had  been  up  to  blowing-off  point,  viz.,  1501b. 
on  the  square  inch,  it  would  not  have  led  to  the  rupture  of  a  shell  of  so 
small  a  diameter  as  this  one  was,  had  it  been  fairly  made  and  suitably 
equipped ;  so  that  it  would  not  appear  correct  to  attribute  the  explosion  simply 
to  excessive  pressure. 

This  explosion  must,  it  is  thought,  be  ranked  among  those  due  to  defective 
boiler  mountings,  while  it  clearly  affords  an  additional  illustration  of  the  danger 
of  unguarded  manholes,  and  the  importance  of  having  them  all  suitably 
strengthened  with  substantial  mouth-pieces. 

No.  29  Explosion  occurred  on  Monday,  June  11th,  to  a  small  boiler  of  the 
multitubular  portable  class,  not  under  the  inspection  of  this  Association,  and 
resulted  in  injury  to  two  persons. 

I  have  not  had  an  opportunity  of  making  a  personal  examination  of  the 
exploded  boiler,  but  have  been  favoured  with  a  photograph,  as  well  as  with  par- 
ticulars and  sketches  taken  b\-  an  engineer  on  the  spot,  from  which  it  appears 
that  the  primary  rupture  occurred  at  the  crown  of  the  outer  casing  of  the  fire- 
box, the  rent  running  in  a  longitudinal  direction,  and  through  the  manhole, 
which  was  not  strengthened  with  any  mouth-piece. 

The  explosion  is  extremely  similar  to  another  which  took  place  to  a  portable 
agricultural  boiler  when  at  work  driving  a  threshing  machine  on  the  9th  of 
January,  1865,  details  of  which  were  given  in  the  report  for  that  month,  under 
the  head  of  Explosion  No.  3.  Although  there  was  no  evidence  in  either  of  these 
cases  of  there  having  been  excessive  pressure,  the  question  has  been  raised  in 
both  since  the  explosions  occurred.  Indeed  in  the  first  instance,  an  action  to 
recover  damages  was  brought  by  the  owner  of  the  boiler  against  the  part}-  to 
whom  it  had  been  let  out  on  hire,  on  the  assumption  that  the  explosion  was  due 
to  his  having  improperly  screwed  the  safety-valve  down.  The  desirability  of 
avoiding  this  uncertainty,  apart  from  considerations  of  safety,  appears  to  me  a 
sufficient  reason  for  adopting  the  recommendation  already  given  on  previous 
occasions,*  viz.  that  the  spring  balances  with  which  the  safety-valve  levers  of 
portable  boilers  are  usually  loaded  should  be  fitted  with  suitable  stop-collars  or 
ferrules,  which  would  render  it  impossible  to  screw  the  valves  down  beyond  a 
a  predetermined  pressure;  added  to  which,  all  these  boilers  should  have  two 
safety-valves,  one  at  least  of  which  should  be  of  dead-weight  construction,  and 
not  placed  inside  the  boiler  where  it  would  be  out  of  sight,  hut  outside,  so  as  to 
be  both  above-board  and  accessible  ;  while  the  constant  recurrence  of  primary 
rents  in  boilers  through  unguarded  manholes,  of  which  the  present  explosion  is 
an  additional  illustration,  must  be  my  apology  for  once  more  repeating  the  oft- 
i-eiterated  recommendation,  that  all  these  manholes  should  be  strengthened  with 
substantial  mouth-pieces. 

Not  one  of  the  explosions  given  in  the  table  occurred  to  boilers  under  the 
inspection  of  this  Association.  I  have  visited  the  scene  of  the  catastrophe  of 
the  two  that  were  most  disastrous,  viz..  No.  46,  which  happened  on  December 
25th,  and  resulted  in  the  death  of  seven  persons,  as  well  as  in  injuiy  to  two 


•  See  hi  The  Aktizan-,  Associations  Monthly  Eeports.     January,  1865.    No.  3  Ex- 
plosion.   January,  1866,  No.  6  Explosion.    Kay,  1866,  No  21  Explosion. 
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Tabulae  Statement  of  Explosions,  eeom  Septejibee  31st  1866,  to 
October  26th,  1866,  inclusive. 


Progressive 
No.  for  1SG6. 


4.6 

47 

48 
49 


Date. 


Sept.  25 

Oct.  5 

Oct.  8 
Oct.  9 


General  Description  of  Boiler, 


Ordinary      Single-ilue      or 
"  Cornisli." 

Interually-fired   

Portable  Agricultural. 

Internrtlly-fircd   

Marine    

PortableVertical. 

Internally-tired   

Total 


Persons 
Killed. 


18 


Persons 
Injured. 


11 


Total. 


29 


others ;  and  also  No,  49,  wliicli  occurred  on  October  9tli,  and  by  which  eight 
persons  were  killed.  I  am  not  able,  however,  on  the  present  occasion,  to  give 
full  details,  but  may  briefly  state  that  neither  of  these  explosions  arose  from 
shortness  of  water  or  corroded  plates.  No.  46  was  an  ordinary  Cornish  boiler, 
4ft.  6in.  in  diameter,  and  failed  in  the  external  shell  at  a  brittle  plate.  The 
boiler  in  the  case  of  No.  49  Explosion  was  a  small  vertical  one,  internally- 
fired,  and  most  improperly  equipped,  having  but  a  single  safety-valve,  whereas 
there  should  have  been  two ;  while  the  one  with  which  the  boiler  was  fitted  was 
of  a  most  dangerous  construction.  Also  the  manhole  was  not  strengthened  by 
any  mouth-piece,  and  the  boiler  burst  at  that  part.  This  is  the  second  boiler  of 
this  class,  and  by  the  same  maker,  which  has  recently  exploded  with  fatal 
results,  so  that  it  deserves  serious  attention.  The  details  of  both  these  ex- 
plosions are  important,  and  I  hope  to  be  able  to  give  them  at  au  early  oppor- 
tunity. 


ROYAL  GEOGRAPHICAL  SOCIETY. 


At  the  third  meeting  of  the  present  Session  of  this  Sooietv,  held  on  the  lOlh 
ult.,  J.  Crawfurd,  Esq.,  F.R.S.,  Vice-President,  in  the  chairli  a  paper  by  Colonel 
C.  W.  Treraenheere,  R.E.,  was  the  first  read,  "  On  the  Physical  Geography  of 
the  Lower  Indus."  The  author  described  the  plain  of  Sind,  through  which  the 
Indus  flows,  and  showed  by  the  levels  which  had  been  taken  that  it  formed  a 
gradual  slope  towards  the  sea  of  9-3  inches  per  mile,  for  a  distance  of  330  miles 
inland.  Its  soil  was  composed  entirely  of  a  very  fine  siliceous  deposit  mixed 
with  clayey  matter  and  mica ;  not  a  grain  of  sand  could  be  found  as  large  as  a 
pin's  head.  The  river  in  this  distance  has  a  length  of  540  miles,  and  flows  the 
whole  length  along  a  ridge,  elevated  above  the  plain.  The  solid  matter  annually 
brought  down  by  its  waters  to  the  sea  was  calculated  by  the  author  to  amount 
to  217i  millions  of  cubic  yards,  which  was  sufficient  to  cover  70  square  miles  of 
the  sea-bed  with  deposit  one  yard  in  thickness.  Many  details  of  the  old  channels 
of  the  river  were  given,  and  the  course  of  the  waters  during  seasons  of  inunda- 
tion. The  delta  was  also  described,  and  the  direction  of  the  silt-bearing  current 
out  of  the  mouth  of  the  Indus  discussed  in  the  paper.  The  author  believed 
there  was  a  shore-current  flowing  northwardly  to  the  harbour  of  Kurrachee,  and 
caused  by  the  direction  in  which  the  waves  during  the  south-west  monsoon 
move  towards  the  shore.  It  is  precisely  during  the  monsoon  season  that  the 
Indus  is  discharging  its  heavily-laden  flood-waters,  and  the  result  of  the  oblique 
action  of  the  sea-stroke  is  not  only  to  force  matter  held  in  suspension  in  the 
direction  of  the  stroke,  but  to  produce  a  shore-current.  The  opening  of  the  Uay 
of  Kurrachee,  at  the  northern  extremity  of  the  delta,  is  in  great  part  occupied 
by  the  island  of  Keamaree,  and  a  great  extent  of  mud  banks,  the  superficial 
deposits  of  which  are  composed  of  matter  identical  with  that  found  within  the 
agooii  of  the  delta,  the  sand  of  which  Keameree  is  composed  is  also  identical  in 
composition  with  that  carried  to  sea  in  the  watei's  of  the  Indus.  During  the 
monsoon,  however,  there  is  a  current  in  the  offing  setting  to  the  south-eiist  in  a 
direction  contrary  to  that  of  the  coast-current. 

Mr.  W.  P.  Andrew  adduced  a  number  of  facts  to  show  that  there  were  no  signs 
of  the  harbour  of  Kurrachee  having  deteriorated  since  it  has  become  used  by 
us  as  a  commercial  port.  So  far  from  its  being  a  decaying  port,  statistics  proved 
quite  the  reverse ;  for,  during  ten  years,  its  commerce  has  risen  from  £1,400,000 
to  upwards  of  £1,000,000,  and  t!;e  population  of  the  town  from  40,000  to 
60,000.  He  believed  that  Col.  Tremenheere  was  quite  wrong  in  his  inferences, 
on  his  own  showing,  for  in  an  experiment  which  he  tried  with  floating  bottles, 
cast  into  the  sea  at  the  mouth  of  the  Indus,  although  many  were  cast  ashore 
northwards  of  that  place,  not  a  single  one  found  its  way  to  Kurrachee  harbour  ; 
in  fact,  the  current  which  brought  them  was  met  by  another  current,  the 
existence  of  which  could  be  proved,  and  so  the  bottles  were  carried  away  some- 
where else. 

Mr.  Parkes  (Engineer  of  the  Harbour  Works  at  Kurrachee)  said  that,  until 
he  had  read  the  report  of  Col.  Tremenlieerc,  he  had  no  suspicion  of  there  being 
such  a  coast-current  as  that  described  by  him,  and  he  believed  it  was  quite  hypo- 
thetical ;  at  any  rate,  there  was  no  proof  of  its  carrying  silt  into  the  harbour  of 
Kurrachee,  for  a  comparison  of  the  recent  official  charts  with  the  earliest  one 
made  (that  of  Captain  Carliss,  in  1838)  showed  that  the  harbour  had  become 
ather  wider,  and  had  certainly  not  deteriorated  during  the  pcrio'l   in  which  we 


have  data  for  the  comparison.  As  to  the  waves  during  the  monsoon  striking 
obliquely  on  the  coast,  this  was  known  to  be  quite  erroneous ;  they  strike  at 
right  angles  to  the  coast,  and  the  theory  built  upon  that  consequentlj'  falls  to- 
the  ground.  The  speaker  quoted  official  documents  to  show  the  vacillations  ot 
statement  of  Col.  Tremenheere  with  regard  to  the  currents. 

Mr.  J.  Brunton,  C.E.,  said  the  prevailing  opinion  amongst  officers  residing 
on  the  spot  was  that  there  was  no  current  up  the  coast  from  the  mouth  of  the 
Indus,  but  a  current  in  the  opposite  direction.  Kurrachee  was  wholly  beyond 
the  end  of  the  Indus  delta. 

Captain  Constable,  of  the  late  Indian  Navy,  the  author  of  one  of  the  official 
charts  of  the  harbour,  stated  as  the  result  of  fifteen  years'  experience  of  the 
coast,  that  the  harbour  of  Kurrachee  was  improving :  there  was  evidently  no 
silt  carried  into  it.  Col.  Tremenheere  was  in  error  in  assuming  that  the  south- 
west monsoon  was  due  south-west,  striking  obliquely  on  the  coast ;  it  was  often 
westerly  and  north  of  west. 

Captain  Maury  judged,  from  the  analogy  of  the  months  of  the  Mississippi 
and  the  Amazons,  and  the  absence  of  a  delta  projecting  into  the  sea,  that  a 
current  must  exist  at  the  mouth  of  the  Indus ;  but  he  thought  the  facts 
laid  before  them  showed  that  it  did  not  sweep  in  the  direction  of  the  harbour  o 
Kurrachee.  * 

General  Sir  William  Gordon  spoke  a  few  words  in  commendation  of  Colonel 
Tveraenbeei-e  for  excluding  engineering  topics  from  his  paper;  and  the  President, 
in  concluding,  remarked  on  the  great  and  growing  importance  to  India  of  such 
a  harbour  as  Kurrachee.  it  was  one  of  the  four  harbours  only  existing  in  the 
vast  circuit  of  Hindostan,  and  he  believed  it  was  the  safest  and  best,  Bombay 
alone  excepted. 

A  second  was  read,  "  On  Lake  Pangong  in  Western  Tibet,"  by  Capt.  H.  H. 
Godwin- Austen.  In  this  paper  the  author  gave  an  account  of  a  journey  he  had 
made,  whilst  engaged  in  the  operations  of  the  Trigonometrical  Survey,  along  the 
banks  of  this  vast  sheet  of  water,  which,  at  an  elevation  of  14,000  feet  above  the 
sea,  extends  for  a  distance  of  about  100  miles  in  an  elevated  valley  south-east 
of  the  Karakorum. 


LONDON  ASSOCIATION  OF  FOREMAN  ENGINEERS. 

The  ordinary  monthly  meeting  of  members  of  this  societj'  took  place  in 
Doctors'  Commons,  City,  on  Saturdaj-,  the  Isc  of  December.  The  attendance 
was  very  numerous  and  the  chair  was  occupied  by  the  president,  Mr.  Joseph 
Newton.  The  early  part  of  the  sitting  was  devoted  to  the  election  of  new 
members,  a  consideration  of  the  qiralifications  of  candidates  for  association,  and 
to  a  discussion  of  certain  propositions  of  the  chairman  for  extending  the 
usefulness  of  the  institution  by  means  of  a  system  of  life  assurance.  When 
these  matters  had  been  satisfactorily  disposed  of,  James  Robertson,  Esq.,  Iron 
Merchant,  of  Bankside,  proceeded  to  read  the  fourth  of  his  proposed  series  of 
six  papers  on  the  "  History  and  Development  of  the  Iron  Trade."  The  author 
on  this  occasion  confined  his  attention  to  the  railway  period,  and  traced  with 
singular  ability  the  progress  of  improvement  in  regard  to  the  locomotive  engine 
from  the  earliest  dawning  of  the  idea  of  that  promoter  of  Imman  comfort 
and  convenience  until  the  present  time.  As  a  matter  of  course  Mr.  Robertson 
travelled  over  ground  which  had  been  trodden  before,  but  he  succeeded  iu 
imparting  to  his  subject  fresh  interest  by  his  clever  treatment  of  it. 

The  paper  was  listened  to  throughout  witli  great  satisfaction,  and  on  its 
conclusion  Mr.  Robertson  was  much  applauded.  A  discussion  followed,  and 
this  was  joined  in  by  Messrs.  Tomlinson,  Stabler,  Keyte,  Barningham,  Tijon, 
the  Chairman  and  others.  Finally  a  vote  of  thanks,  proposed  by  Mr.  G. 
Usher,  and  seconded  by  Mr.  Keyte,  was  unanimously  awarded  to  the  author 
of  the  paper.  Mr.  Robertson  in  graceful  terms  acknowledged  the  compliments, 
and  the  proceedings  of  the  evening  came  to  a  conclusion. 

We  understand  that  the  annual  meeting  of  the  society  is  fixed  for  the 
fifth  instant,  and  that  then  the  election  of  officers  for  the  year  1867  will 
take  place.  We  trust  that  the  accession  of  new  members  during  the  next 
twelve  months  will  be  as  considerable  as  it  has  been  in  the  last,  and  that  in 
spite  of  the  temporary  depression  of  the  engineering  trade  in  the  Metropolis 
the  association  may  go  on  and  prosper.  The  number  of  bona  fide  foremen 
connected  with  the  society  is  exactly  one  hundred,  whilst  the  honorary 
members,  comprising  engineers,  employers,  editors  of  scientific  publications, 
and  other  gentlemen,  swell  the  list  to  fifty  more,  in  all  one  hundred  and  fifty. 
The  funds  in  hand  are  gradually  increasing,  and  there  are  few  unemployed 
members  to  claim  assistance  from  them. 


HAYES  CROSSLEY  AND  CO.'S  IMPROVED  PATENT  NEEDLE. 
This  invention  consists  in  forming  what  may  be  called  double  pointed 
needles,  or,  in  other  words,  the  needle  is  made  to  taper  both  to  the  point 
proper  and  to  the  opposite  end  in  which  the  eye  is  made.  Among  other 
advantages  this  needle  leaves  the  work  freely  and  easily  and  is  not  in 
the  least  liable  to  catch  or  hold  fast  as  is  frequently  the  case  with  the- 
ordinary  sewing  needle.  We  give  an  illustration  representing  one  of 
these  needles  drawn  to  an  enlarged  scale  with  a  view  to  show  more 
clearly  the  nature  of  the  improvement.  From  the  point  A  to  about  the 
centre  B,  the  needle  is  of  the  ordinary  thickness,  but  from  the  pait  B 
the  needle  is  tapered  towards  the  liead  at  C  as  shown  on  tlie  illustration 
in  place  of  being  of  the  same  diameter  as  the  central  part  is  in  the 
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ordinary  needles.     This  improvement  entirely  obviates  the  strain  on  the 
muscles  of  the  fiusers  of  the  worker. 
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NEWCASTLE  COAL.— RELATIVE  TRICES  OF  COALS  AT  RATES  PER  IMPERIAL  TON  OF  20  CWT.,  AND  PER  NEWCASTLE   (STANDARD) 

CHALDRON  OF  53  CWT.,  IN  SHILLINGS,  PENCE,  AND  DECIMALS. 


Newcastle  Statute  Coal  Measure  eouvei-ted  into  the  Equivalent 

Eelative  Prices  of  Coals  at  Eates  per  Imperial  Ton  of  20  Cwt.,  and  per  Newcastle  (Standard) 

Imperial  Weig 

ht  in  Tons  and  Cwts. 

Chaldron  of  53  Cwt.,  in  Shillings,  Pence,  and  Decimals. 

Equivalent  to 

Etiuivalent  to 

Ecu 

ivaleut  to 

Eiiuivalent  to 

Equivalent  to 

Equivalent  to 

Equivalent  to 

Chldns. 

Tons.  Cwt. 

Chldns. 

Tons.  Cwts. 

Chldns. 

Tons,  Cwts. 

Per  Ton. 

Per  Newcastle 
Chaldron. 

Per  Ton. 

Per  Newcastle 
Chaldron. 

Per  Ton. 

Per  Newcastle 
Chaldron. 

Ppr  Ton      P^^'  Newcastle 
Per  ion.         chaldron. 

s.     d. 

s.       d. 

s.      (1. 

s.         d. 

s.     d. 

s.        d. 

s.     d.          s.         d. 

1 

2     13 

35 

92 

15 

69 

182 

17 

1    0 

2       7-8 

4    9 

12      7-05 

8     G 

23       6-3 

12     3 

32      5-55 

3 

5       6 

36 

95 

8 

70 

185 

10 

1    3 

3      3-75 

5    0 

13      3-0 

8     9 

23       2-25 

12     6 

33      1-5 

3 

7    19 

37 

98 

1 

71 

188 

3 

1     6 

3    11-7 

5     3 

13    10-95 

9    0 

23    10-2 

12     9 

33      9-45 

4 

10    12 

38 
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14 

72 

190 

16 

1     9 

4      7-65 

5     6 

14      6-9 

9     3 

24       6-15 

13     0 

34      5-4 

5 

13      5 

39 

103 

7 

73 

193 

9 

2    0 

5      3-6 

5    9 

15      2-85 

9     6 

25      2-1 

13    3 

35      1-35 

6 

15    18 

40 

106 

0 

74 

196 

2 

2    3 

5     11-55 

G    0 

15     10-8 

9    9 

25    10-05 

13     6 

35      9-3 

7 
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41 
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13 

75 

198 

15 

2     G 

6      7-5 

6    3 

16      G-75 

10    0 

26       6-0 

13    9 

36      5-35 

8 

21      4 

42 

lU 

6 

76 
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8 

2     9 

7      3-45 

6     6 

17      3-7 

10    3 

27      1-05 

14    0 

37      1-2 

9 

23    17 

43 

113 

19 

77 
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1 

3    0 

7    11-4 

6    9 

17     10-65 

10    0 

27      9-9 

14    3 

37      9-15 

10 

26    10 

44 

116 

12 

78 
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14 

3    3 

8      7-35 

7    0 

18       6-6 

10    9 

28      5-85 

14    6 

38      51 

11 

29      3 

45 

119 

5 

79 

209 

7 

3     6 

9      3-3 

7    3 

19       2-55 

11    0 

29       1-8 

14    9 

39      1-05 

12 

31     16 

46 

121 

18 

80 
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0 

3    9 

9    11-25 

7     6 

19     10-5 

11     3 

29      9-75 

15    0 

39      9-0 

13 

31.      0 

47 

124 

11 

81 

214 

13 

4    0 

10       7-2 

7    9 

20       6-45 

11     6 

30      5-7 

15     3 

40      4-95 

li 

37      2 

48 

127 

4 

82 

217 

6 

4    3 

11      3-15 

8    0 

21       2-4 

11     9 

31      1-65 

15    6 

41      0-9 

15 

39    15 

49 

129 

17 

83 

219 

19 

4    6 

11     11-1 

8     3 

21     10-35 

12    0 

31      9-G 

15    9 

41      8-85 

16 
17 

42       8 
45      1 

50 

132 

10 

84 

222 

12 

51 

135 

3 

85 

225 

5 

18 

47    14 

52 

.    137 

16 

86 

227 

18 

THE  CONVERSION   OF   THE   NEWCASTLE   COAL   MEASURE  INTO   EQUIVALENT 

19 

50      7 

53 

140 

9 

87 

230 

11 

IMPERIAL  WEIGHT,   AND  RELATIVE   PRICES  OF  COALS. 

20 

53      0 

54 

143 

2 

88 

233 

4 

21 

55     13 

55 

115 

15 

89 

235 

17 

FfiEQUENi  inquiries  having  been  made  of  us  for  data  giving  the  relation  existing  between  the 

22 

58      6 

56 

148 

8 

90 

238 

10 

Newcastle  statute  coal  measiare  of  chaldrons  and  the  corresponding  Imperial  weight,  we  there- 
fore re-publish  tables,  showing  chaldrons  converted  into  tons  and  cwts.,  and  also  the  relative  prices 

23 

60    19 

57 

151 

1 

91 

241 

3 

at  per  ton  and  chaldron  respectivelj'. 

24 

63    12 

58 

153 

14 

92 

243 

16 

25 

66      5 

59 

156 

7 

93 

246 

9 

The  merchants  and  other  importers  of  coals  abroad,   and  particularly  engineers  of  steamers 
upon  foreign  stations,  are  often  sorely  puzzled  to  understand  the  nature  of  the  differences  existing 

26 

68    18 

60 

159 

0 

94 

249 

2 

between  the  mode  of  calculating  quantities  and  values  of  coals  and  other  commodities  soli  or 

27 

71    11 

61 

161 

13 

95 

251 

15 

shipped  by  local  standards,  and  it  is  rightly  considered  to  be  a  serious  reflection  upon  us,  as  a 

28 

74      4 

62 

164 

6 

96 

254 

8 

great  commercial  nation  (even  as  "  a  nation  of  shopkeepers"),  that  we  have  not  adopted  a  uniform 

29 

76    17 

63 

166 

19 

97 

257 

1 

and  well-understood  system  of  weights  and  measures,  aud  insisted  on  their  exclusive  use  or  employ- 

30 

79    10 

64 

169 

12 

98 

259 

14 

ment,  especially  in  our  dealings  with  foreigners. 

31 

82      3 

65 

172 

5 

99 

262 

7 

It  is  true  that  all  coals  are  not  sold  by  the  Newcastle  chaldron,  nor  are  all  Newcastle  coals 

32 

84    16 

66 

174 

18 

100 

265 

0 

shipped  abroad  from  the  River  Tyne  bought  by  the  chaldron  or  by  the  "  keel,"  but  this  only  serves 

33 

87      9 

67 

177 

11 

200 

530 

0 

to  show  the  confusion  that  does  exist  in  connection  with  the  buying  and  selling  of  coals. 

34 

90      2 

68 

180 

4 

300 

795 

0 

NEW    EXPRESS    ENGINE. 

By  Mr.  J.  C.  Ceaten,  Loco.  Supt.  L.  B.  and  S.  C.  Ry. 

Illustrated  ly  Plate  309. 

Ill  plate  No.  309  we  give  longitudinal  and  cross  sections  of  the  express 
engine  designed  by  Mr.  Craven,  of  which  we  gave  an  outside  elevation  in 
The  AETiZAjf  of  Januarj%  1865.  The  boiler  of  this  engine  is  lift.  6in. 
long  in  the  barrel,  and  3ft.  lOin.  diameter,  made  of  i-inch  plate,  double 
rivetted  in  all  seams,  with  a  fire-box  4ft.  SJin.  long  by  4ft.  2jin.  wide 
measured  over  all;  the  inside  fire-box  is  of  copper,  with  wrought  iron 
bottom  ring,  and  clear  water  spaces  tapering  from  Sins,  to  3f  ins. ;  the 
stays  are  made  of  copper  screwed  in  the  usual  manner,  and  rivetted  down 
both  inside  and  outside,  except  in  the  lower  part  of  the  box,  where  they 
are  provided  with  nuts  inside ;  the  roof  stays  are  made  of  double  bars 
Gin.  by  fin.  rivetted  together,  carefully  bedded  upon  the  end  plates,  and 


supporting  the  roof  plate  by  means  of  bolts  with  nuts  inside  the  box.     The 
following  are  the  particulars  of  the  heating  surface : — 

153  tubes,  lift.  9in.  long  x  2in.  diameter  =  940  sq.  ft. 

Fire-box  ,,  „  =     91      ,, 

Total 1,031 

Grate  area 145-  sq.  ft. 

It  will  be  observed  that  the  orthodox  proportion  of  one  to  ten  in 
the  ratio  of  direct  heating  surface  to  area  of  tubes  is  here  carefully 
preserved. 

The  boiler  is  provided  with  three  safety  valves,  of  which  two  are  placed 
upon  the  crown  of  the  fire-box,  and  one  on  the  top  of  the  dome  ;  and  it  is 
fed  by  two  long-stroke  pumps,  and  no  injector  is  provided. 

Tlie  valves  are  worked  by  shifting  slot  links  suspended  from  their 
centres  with  the  attachment  of  the  eccentric  rods  behind, 
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The  cylinders  are  16iin.  diam.,  with  a  stroke  of  piston  of  22iiis.,  trans- 
mitting its  motion  through  a  connecting-rod  7ft.  long ;  the  steam  ports 
are  loins,  long  x  l|in.  wide,  and  the  exhaust  ports  are  SJins.  wide. 

The  regulator  is  on  the  douhle-beat  valve  principle,  with  brass  head  and 
Talve,  and  the  steam-pipe  is  of  copper,  5ins.  bore. 

The  carriage  consists  of  plate-iron  inside  and  outside  frames,  the  inside 
frame  extending  from  the  buffer-plank  to  the  front  of  the  fire-box,  to 
which  they  are  fixed  by  means  of  wrought-iron  brackets,  and  the  outside 
frame  running  from  end  to  end  of  the  engine,  and  provided  with  double 
horn  plates  rivetted  to  the  main  plate ;  the  boiler  is  supported  by  the 
outside  frames,  at  the  fire-box  end  by  means  of  forged  brackets,  and  at 
the  front  of  the  engine  by  means  of  the  smoke-box  front  plate ;  the  draw 
plate  is  connected  with  the  fire-box  by  means  of  longitudinal  stretchers 
rivetted  to  the  back  plate  of  the  box  by  means  of  angle  iron.  It  rests 
upon  three  pairs  of  wheels,  of  which  the  leading  and  trailing  ones  are  4ft 
diameter,  and  the  driving  ones  6ft.  6ins.,  and  all  of  which  are  provided 
with  tyres  of  Burke's  patent  section ;  the  leading  and  trailing  axles  are 
6^ins.  diameter,  and  have  Journals  9^ins.  long  x  5i  diameter ;  the  driving 
axle,  which  is  also  6^ins.  diameter  in  the  body,  is  provided  with  inside, 
and  outside  bearings,  the  outside  journals  being  7ins.  long  x  S^ins. 
diameter;  and  the  inside  journals  Sins,  long  x  Blins.  diameter.  The  axle- 
boxes  are  all  of  cast-iron  fitted  with  brass  bearings,  and  the  horn 
blocks  are  also  of  cast-iron  rivetted  to  the  frames. 

The  leading  and  trailing  springs  are  2ft.  llin.  in  length  7in.  deep,  in 
the  centre  and  made  of  plates  4in.  wide,  the  outside  springs  of  the 
driving  axle  are  2ft.  9in.  long  7in.  deep  in  the  centre,  and  the  inside 
spring  2ft.  4in.  long  and  Sin.  deep,  all  made  of  4in.  plates  and  resting 
upon  adjustable  pillars. 

The  wheelbase  is  IPft.  namely :  8ft.  between  leading  and  driving 
wheels,  and  8ft.  between  driving  and  trailing  wheels.  The  weight  of  the 
eHgine  in  working  order  is  31  tons  12cwt.,  distributed  as  follows : — 

Upon  leading  wheels 10  tons  14cwt. 

„     driving       „      13  tons  lOcwt. 

„     trailing      „ 7  tons    8cwt. 

The  tender  of  which  a  diagram  was  given  in  The  Aetizan  of  .January, 
1865,  has  a  capacity  for  1,670  gallons  of  water  and  about  3  tons  of  coal; 
its  weight  in  working  order  is  21  tons. 

These  engines  run  the  express  traffic  between  Hastings  and  London, 
of  which  the  following  are  the  particulars  of  a  week's  working  : — 

Miles.  tons.  cwt.  coal.     lbs.  per  mile. 

Engine  No.  172,  524i  9    7  39,89 

173,813     12  14  34,99 

The  consumption  of  fuel  appears  rather  high,  but  is  accounted  for  by 
the  fact  that  no  allowance  is  made  in  the  mileage,  for  shunting,  forming 
trains,  stoppage  and  lighting  up. 


THE  INVENTION  OF  THE  ELECTRIC  TELEGRAPH. 

Mr.  Cromwell  V.  Varley  writes  to  our  contemporary  The  Header 
upoij  the  important  subject  of  the  invention  of  the  electric  telegraph. 
The  following  is  an  abstract  of  Mr.  Varley's  letter: — 

As  each  property  of  electricity  became  known,  its  velocity  being  popu- 
larly considered  instantaneous,  it  immediately  suggested  the  idea  of  its 
application  for  rapid  communication  to  a  distance.  Telegraphs  were 
actually  made  and  worked  from  one  room  to  another,  by  means  of  static 
electricity,  as  far  back  as  the  last  century,  but  the  first  person  who  pro- 
posed a  telegraph  worked  by  the  voltaic  buttery,  and  who  realised  it,  was 
Soemmering.  On  the  6th  of  August,  1809,  he  constructed  a  telegraph, 
and  exhibited  it  working  through  2,000  feet  of  wire.  This  telegraph 
depended  upon  the  decomposition  of  water  by  voltaic  electricity.  In  the 
year  1802  Romagnosi  discovered  (and  published  the  fact  in  Paris  in  1804) 
that  when  a  magnetised  needle  is  submitted  to  the  action  of  a  galvanic 
current,  it  is  deflected.  In  1819  Oersted  drew  more  particular  attention 
to  this  fact,  and  from  it  resulted  the  galvanometer  and  the  electro- 
magnet. It  was  Robert  Norman,  of  the  16th  century,  to  whom  we  owe 
the  dipping  needle,  which  gave  rise  to  the  vertical  galvanometer  or 
needle  telegraph.  The  needle  telegraph  was  the  one  first  used  in  this 
country  particularly.     Electric  telegraphs   of  dift'erent   forms  were  pro- 


posed or  invented  by  many.  There  were  Alexander,  Steinheil,  Davy, 
and  several  others,  all  obtaining  communication  in  different  ways  by 
means  of  voltaic  electricity.  Baron  Schelling  seems  to  have  been  the  first 
to  have  constructed  a  submarine  telegraph  under  the  River  Neva,  at  St. 
Petersburgh.  It  was  he  who  constructed  the  first  electro-magnetic 
telegraph,  and  in  1830  the  Emperor  of  Russia  saw  it  at  work  at  Schel- 
liug's  residence,  when  a  distant  mine  was  exploded  by  electricity  before 
the  Emperor.  The  same  year  Schelling  started  on  a  journey  to  China, 
and  took  his  telegraph  with  him.  He  says  he  found  it  of  great  service  to 
him,  as  it  procured  him  introductions,  and  assisted  him  greatly  in  the  object 
of  his  journey.  To  Sir  William  Watson  is  due  the  credit  of  having 
pointed  out  that  the  earth  can  be  used  to  complete  an  electric  circuit, 
and  thus  only  one  wire  is  necessary  instead  of  two.  It  will,  therefore,  be 
seen  that  telegraphs  were  not  only  constructed,  exhibited,  and  worked  at 
a  very  early  date  by  scientific  men,  but  that  Soemmering  had  even  pro- 
posed and  exhibited  his  telegraph  in  1809,  which  he  described  could  be 
worked  "by  night  as  well  as  by  day."  In  a  word,  the  inventors  of 
the  electric  telegraph  are  legion. 

When  in  1836  Mr.  Cooke  saw  for  the  first  time  at  Heidelberg  a  tele- 
graph model  at  work,  Baron  Schelling's  instrument,  he  immediately  fore- 
saw the  great  advantage  to  society  that  would  result  from  its  general 
introduction,  and  he  set  himself  to  work  to  realise  this  great  idea.  So 
diligently  did  he  pursue  his  object  that  within  twelve  months  he  had 
invented  a  telegraph  suitable  for  practical  use.  It  was  Mr.  Cooke  who 
first  applied  the  attraction  produced  by  voltaic  electricity  to  the  descent 
of  a  clock  train,  to  control  its  motion  or  to  ring  a  "bell — an  impor- 
tant step  in  practical  telegraphy;  and  he  at  once  entered  into  negotia- 
tions with  the  then  Leeds  and  Manchester  Railway  for  the  construction 
of  a  telegraph  on  their  line.  After  this  he  found  many  difficulties  in 
his  way  the  moment  he  had  to  telegraph  through  long  distances,  and 
immediately  applied  to  the  fountain-head  for  information,  viz.,  to  Pro- 
fessor Faraday.  He  was  subsequently  advised  by  Dr.  Roget  to  consult 
Professor  Wheatstone,  an  undoubtedly  clever  man,  he  having  then  in 
his  possession  at  King's  College  a  considerable  length  of  insulated  wire 
ready  for  experimental  purposes.  In  1837  Cooke  and  Wheatstone  took 
out  their  first  patent ;  and  the  electric  telegraph  shortly  afterwards, 
thanks  to  Mr.  Cooke's  enthusiasm  and  energy,  took  root  and  spread  over 
the  length  and  breadth  of  the  land.  It  was  William  Fothergill  Cooke 
who  went  out  on  railway  lines  to  combat  the  mechanical  and  other  diffi- 
culties inseparable  from  all  new  works ;  he,  who  carried  out  the  negotia- 
tions with  the  railway  companies  for  the  erection  of  the  telegraphs  on  their 
lines ;  and  it  was  he  who  proved  to  Robert  Stephenson,  Mr.  Ricardo,  and 
those  gentlemen  who  formed  the  nucleus  of  the  Electric  Telegraph  Com- 
pany, that  the  electric  telegraph  was  no  chmera,  but  a  really  soundi, 
practical,  commercial  undertaking.  So  successful  was  he  that  eight  years 
did  not  elapse  before  there  were  telegraph  circuits  ninety  miles  in  length  at 
work  between  Gosport  and  London. 

No  one  will,  I  hope,  for  a  moment  doubt  that  Professor  Wheatstone 
was  a  most  active  and  useful  scientific  adviser  to  and  co-operator  with  Mr. 
Cooke,  and  that  a  very  great  amount  of  credit  is  due  to  him ;  but  when 
we  consider  the  question  as  to  whom  Europe  is  indebted  to  for  the  intro- 
duction of  the  telegraph  as  a  great  commercial  undertaking,  then  the 
credit  must  undoubtedly  belong  to  Mr.  W.  F.  Cooke,  for  had  he  not 
happily  been  introduced  to  Professor  Wheatstone  his  energy  and  enthusiasm 
were  such  that  the  telegraph  would  still  have  been  ufait  accompli,  though 
probably  not  perfected  so  soon,  for  he  would  have  sought  other  scientific 
aid  to  help  him  to  combat  the  difficulties  which  presented  themselves.  *  *  # 
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RAILWAY  EXTENSION  AND  ITS  RESULTS. 

Read  by  R.  Dudley  Baxter,  M.A. 

{Continued  from  ser.  Hi.,  vcl.  iv.,  page  248.) 

The  fellow  ing   are   further  extracts  from  Mr.  Baxter's  paper,  the  first 
portion  of  which  appeared  in  The  Aetiza^  of  December,  1866 : — 
\1. — Eailivays  in  France. 

In  turning  from  England  to  France,  we  enter  a  country  completely 
different  in  its  railway  organisation.  In  England  everything  is  left  to 
individual  enterprise  and  independent  companies.  In  France  nothing 
can  be  done  without  the  aid  of  the  Government.  Thev  tried  the 
English  system,  and  failed,  just  as  they  tried  Parliamentary  government 
and  failed.  The  independent  railway  companies  broke  down,  and  it  was 
found  absolntely  necessary  to  change  to  a  regime  of  government  guaran- 
tees and  Government  surveillance,  suited  to  the  genius  of  the  French 
people,  and  under  which  they  regained  confidence  and  prosperity.  The 
success  of  the  Mancliester  and  Liverpool  Railway  provoked  some  real 
though  short  railways  in  Prance,  especially  those  from  Paris  to  St.  Ger- 
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main  and  to  Versailles.  But  in  1837  only  85  miles  had  been  opened, 
against  nearly  500  in  England.  In  1837  and  1838  the  French  Chambers 
threw  out  a  scheme  of  their  Government  for  the  construction  by  the 
State  of  an  extensive  system  of  railways,  but  granted  concessions  to 
private  companies  for  lines  to  Rouen,  Havre,  Dieppe,  Orleans,  and  Dun- 
kirk. These  lines  were  abandoned  for  a  time  in  1839,  from  want  of 
funds.  In  this  emergency,  Mr.  Locke,  the  great  English  engineer,  restored 
the  fortunes  of  French  railways.  Assisted  by  the  London  and  South- 
western Company  and  Mr.  Brassej',  and  with  subventions  from  the 
French  Government,  and  subscriptions  from  English  shareholders,  and  a 
powerful  corps  of  English  navvies,  he  commenced,  and  carried  through  the 
line  from  Paris  to  Rouen,  and  from  Rouen  and  to  Havre,  and  fairly  gave 
the  start  to  railway  enterprise  In  France.  In  1812  a  new  law  was  passed, 
by  which  the  State  undertook  the  earthworks,  masonry,  and  stations,  and 
one-third  of  the  price  of  land  ;  the  departments  were  bound  to  pay  by 
instalments  the  remaining  two-thirds  of  the  land  ;  and  the  companies 
had  only  to  lay  down  rails,  maintain  the  permanent  way,  and  find  and 
work  the  rolling  stock.  It  was  intended  that  three-fifths  of  the 
total  cost  should  be  borne  by  the  State  and  departments 
and  two-fifths  by  the  companies.  Under  this  system  of  subventions 
a  number  of  concessions  were  made,  the  shares  rose  to  50  per  cent,  premium, 
and  in  1848  a  total  of  1,092  miles  had  been  opened.  The  revolution  of 
1848  was  a  terrible  shock  to  their  credit,  and  shares  went  down  to  half 
their  value.  Many  lines  became  bankrupt  and  were  sequestrated,  and  for 
three  years  fresh  concessions  were  entirely  dropped.  Bat  the  concessions 
already  made  were  slowly  completed,  and  by  the  end  of  1851  France  had 
opened  2,124  miles,  against  6,889  opened  in  the  United  Kingdom.  In 
1852  the  Emperor  took  French  railways  in  hand,  and  by  a  system  of 
great  wisdom,  singularly  adapted  to  the  French  people,  he  put  an  end 
to  the  previously  feeble  management,  and  launched  into  a  bold  course  of 
railway  development.  The  French  public  shrank  from  shares  without  a 
guarantee ;  he  gave  a  State  guarantee  of  four  or  five  per  cent,  interest. 
The  French  public  preferred  debentures  to  shares;  he  authorised  an  enor- 
mous issue  of  debentures.  The  companies  complained  of  the  shortness  of 
their  concessions;  he  prolonged  them  to  a  uniform  period  of  ninety-nine 
years.  At  the  same  time  he  provided  for  the  interests  of  the  State  by  a 
rigid  system  of  government  regulation  and  audit.  And,  lastly,  coming  to 
the  conclusion  that  small  companies  were  weak  and  useless,  he  amalga- 
mated them  into  six  great  companies,  each  with  a  large  and  distinct 
territory,  and  able,  by  their  magnitude,  to  inspire  confidence  in  the 
public,  and  aid  the  Government  in  the  construction  of  fresh  railways. 
This  vigorous  policy  was  very  soon  successful.  Capital  flowed  in  readily, 
construction  proceeded  with  rapidity,  and  between  the  end  of  1851  and  1857 
the  length  of  the  railways  opened  was  increased  from  2,124  to  4,475  miles, 
or  more  than  doubled.  England  at  that  time  had  opened  9,037  miles. 
France  was  now  exceedingly  prosperous.  Her  exports  and  imports  had 
increased  from  £103,000,000  in  1850  to  £213,000,000  in  1857,  or  more  than 
100  per  cent,  in  seven  years.  The  six  great  companies  were  paying  divi- 
dends which  averaged  ten  per  cent.,  and  the  government  guarantee  had 
never  been  needed.  Railways  united  all  the  great  towns  and  ports,  and 
met  the  most  pressing  commercial  wants.  But  the  Emperor  was  not 
satisfied.  France,  with  double  the  territory  of  England,  had  only  half 
the  railway  accommodation,  and  wide  districts  between  all  the  trunk  lines 
were  totally  unprovided  with  railways.  The  Government  engineers  of  the 
ponts  et  chausseps  were  prepared  with  plans  and  estimates  for  5,000  miles 
of  lines,  which  had  been  inquired  into,  and  officially  declared  to  be  d'utiliU 
puhlique,  i.e.,  a  public  necessity.  The  country  districts  clamoured  for 
these  lines;  but  how  were  they  to  be  made  ?  The  public  were  not  prepared 
to  subscribe  for  them,  the  government  would  not  undertake  them,  and 
the  great  companies  were  too  well  satisfied  with  their  ten  per  cent,  divi- 
dend to  wish  to  endanger  it  by  uuremunerative  branches.  The  plan  of  the 
emperor  was  intricate,  but  masterly.  He  said  to  the  companies,  "  You 
must  make  these  lines.  The  4,525  miles  of  railway  already  made  shall  be 
a  separate  system  for  the  present,  under  the  name  of  Ancien  Reseau,  the 
old  lines.  You  no  longer  require  the  guarantee  of  the  State  for  these 
lines,  but  I  will  give  you  an  extension  of  the  ninety-nine  years  of  your 
concessions,  by  allowing  them  to  commence  at  later  dates,  beginning  with 
1852  for  the  Xorthern  Company,  and  at  various  dates  for  the  rest, 
up  to  1862,  for  the  Southern  Company.  I  also  engage  that  £9,000,000 
sterling  of  the  net  revenue  of  these  old  lines  shall  for  ever  be 
divisible  among  the  shareholders,  without  being  liable  for  any  deficit 
of  the  extension  lines,  an  amount  which  will  give  you  a  clear 
and  undefeasible  dividend  of  six  to  eight  per  cent,  with  strong  pro- 
bability, almost  a  certainty,  of  getting  much  more  from  surplus 
traffic.  Next,  the  new  lines,  5,128  miles  in  length,  shall  be  a  separate 
system,  under  the  name  of  Nouveau  Eeseau,  or  extension  lines.  Their 
estimated  cost  is  £124,000,000,  and  you,  the  companies,  may  raise  the  sum 
by  debentures,  on  which  the  Government  will  guarantee  four  per  cent, 
interest,  and  65  sinking  fund  for  paying  them  off  in  fifty  years.  Any 
extra  cost  you  must  pay  yourselves."  These,  in  their  briefest  possible  form. 


are  the  terms  on  which  the  Emperor  imposed  an  average  of  nearly  1,000 
miles  per  company  on  the  six  great  companies  of  France.  They  were 
accepted  with  considerable  reluctance.  Their  eft'ect  has  been  to  lower  the 
value  of  the  shares  of  the  great  companies,  for  the  bargain  is  considered 
disadvantageous.  The  companies  cannot  borrow  at  less  than  5'75,  so 
losing  1-10  per  cent,  per  annum  on  every  debenture;  and  as  the  lines 
cost  more  than  the  £124,000,000,  the  overplus  has  been  raised  by  the 
companies  by  debentures,  for  which  they  alone  are  responsible.  But,  on 
the  other  hand,  they  get  an  immense  amount  of  fresh  trafiic  over  their 
old  lines,  which  must  ultimately  more  than  repay  this  loss.  English 
railways  would  be  thankful  if  their  extensions  cost  them  so  little.  In  the 
following  years  other  lines  were  added,  with  similar  guarantees  and  with 
considerable  subventions  from  the  State,  and  in  1863  an  additional  series 
of  lines,  1,974  miles  in  length,  were  imposed  on  similar  terms,  but  with 
some  modifications  of  the  conventions  with  two  of  the  weakest  companies. 
Besides  these  government  lines,  the  Emperor  encouraged  to  the  utmost 
the  efforts  of  the  departments,  and  in  July,  1865,  a  law  was  passed 
respecting  chemins  d.e  fer  d'interet  local,  which  authorised  departments 
and  communes  to  undertake  the  construction  of  local  railways  at  their  own 
expense,  or  to  aid  concessionnaires  with  subventions  to  the  extent  of  one- 
fourth,  one-third,  or  in  some  cases  one-half  the  expense,  not  exceeding 
£340,000.  Xot  content  with  passing  this  law,  the  minister  of  public 
works,  in  the  very  ne.tt  month,  wrote  'to  the  prefects  of  the  eighty-eight 
departments  of  France,  to  acquaint  them  fully  with  its  provisions,  and  to 
invite  them  to  communicate  with  their  councils  general,  and  deliberate 
upon  the  subject.  The  result  was  that  sixteen  councils  requested  their 
prefects  to  make  surveys  and  inquiries  to  ascertain  what  lines  would  be 
advisable.  Thirty-two  departments  authorised  their  prefects  to  prepare 
special  plans,  and  even  to  make  provisional  agreements  with  the  companies 
to  carry  out  lines,  subject  to  confirmation  by  the  councils.  Two  of  these 
made  immediate  votes,  viz.,  the  department  of  Ain,  £56,000,  and  Herault, 
£260,000,  for  lines  which  they  approved.  A  third,  the  department  of 
Calvados,  voted  subventions  amounting  to  £1,000  per  mile  for  one  line  and 
£2,000  per  mile  for  another  line.  Besides,  these  five  departments  put 
railroads  into  immediate  execution  by  contracts  with  independent  com- 
panies. 

Subvention. 

Saone  et  Loire £14,000 

„     (besides  the  land) 40,000 

Manche  (with  an  English  Company,  and  including  land)     40,000 

Rhone 240,000 

Tarn    171,000 

By  these  measures  the  Emperor  has  brought  up  the  concessions  to  the 
following  total :  — 

Miles. 

AncienReseau,  or  old  lines  5,027 

Nouveau      „     or  extension  lines    7,565 

12,592 

Being  very  nearly  the  length  of  our  constructed  lines  in 
1864.  But  of  this  mileage  there  has  been  constructed 
up  to  the  present  time  only 8,134 


Leaving  still  unconstructed 4,458 

being  one-third  of  the  whole  concessions.  Of  this  1,800  miles  are  now 
being  constructed,  and  1,600  miles  are  expected  to  be  opened  by  the 
end  of  1867.  Hence  the  lines  constructed  in  France  up  to  and  including 
1865  are  8,134  miles,  or  about  the  same  length  as  the  lines  constructed 
in  the  L^nited  Kingdom  to  the  end  of  1855 ;  so  that  France  is  ten  years 
behind  England  in  actual  length  of  railways  constructed,  and  at  least 
fifteen  years  behind  England,  if  her  larger  territory  and  population  are 
taken  into  account ;  and  I  must  add  that  France  would  have  been  very 
much  farther  behind,  had  it  not  been  for  the  vigorous  impulse  and  the 
wise  measures  of  the  Emperor  Napoleon.  The  progress  of  completion 
from  1837  to  the  present  time  is  shown  in  the  following  table : — 


Miles  constructed. 

Year.  Miles  open. 

1837 857 

1840 338< 

1845 SOS^ 

1850 ...losyl 

1855 3315< 

1860 5586< 

1865 8134) 


Annual  Increase 
Miles 
Average. 

84 

34 
259 
301 
4&4> 
509 
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This  table  shows  the  insignificant  rate  of  progress  up  to  1845,  and  the 
larger  but  still  slow  progress  up  to  1855.  From  that  time  the  effect  of 
the  Emperor's  policy  becomes  visible  in  the  increased  rate  of  progression. 
It  is  expected  that  between  1852  and  1872  more  than  9,500  miles  will 
have  been  opened,  quadrupling  the  number  constructed  in  the  previous 
20  years,  and  contributing  in  the  higliest  degree  to  the  prosperity  and 
wealth  of  the  French  nation.  Railwaj'  history  in  France  may  be  briefly 
smiamed  up  in  four  periods  : — 1.  The  period  of  independent  companies 
from  1831  to  1811.  2.  The  period  of  joint  partnership  of  the  State  and 
the  companies  from  1842  to  1851.  3.  The  period  of  Imperial  amalgama- 
tions and  guarantees  from  1852  to  1857.  4.  The  period  of  guaranteed 
extension  lines  from  1858  to  the  present  time.  Tlie  capital  authorised 
and  expended  to  the  31st  December,  1865,  was  as  follows  :  — 

Capital  authorised. 

Ancien  Eeseau,  or  old  lines £151,000,000 

IS'ouveau    „        or  extension  lines 209,000,000 

£360,000,000 
Including  £64,000,000  subventions. 

Capital  expended,  1865. 

Debentures £178,700,000 

Shares 54,800,000 

Subventions    27,500,000 

£261,000,000 

So  that  the  French  companies  borrow  more  than  three  times  the  amount 
of  their  share  capital,  reversing  the  English  rule,  of  borrowing  only 
one-third  of  the  share  capital.  But  if  we  consider  preference  capital  as 
a  second  mortgage,  the  English  practice  is  to  borrow  an  amount  equal  to 
the  ordinary  share  capital.  This,  however,  is  still  a  long  way  from  the 
French  regulations.  The  capital  not  paid  up  is  nearly  £100,000,000.  Of 
this  nearly  one-half  will  be  required  in  the  next  three  years  for  lines 
approaching  completion.  The  cost  per  mile  of  French  railways  is  as 
follows  : 

Ancien  Eeseau  £30,650 

Nouveau 27,350 

As  the  nouveau  reseau  is  almost  entirely  composed  of  single  lines,  this 
does  not  show  very  great  cheapness  of  construction.  We  are  making  our 
country  lines  much  cheaper,  particularly  in  Ireland  and  Scotland.  The 
eifect  of  railway  competition  with  canals  was  tlie  same  as  in  England. 
The  canal  rates  were  reduced  to  one-third  of  their  former  amount,  and 
the  canal  traffic  has  increased  instead  of  diminishing.  The  average 
railway  fares  and  rates  are  stated  by  M.  Flachat,  in  his  work  on  rail- 
ways, to  be  6  to  7  centimes  for  each]  passenger,  and  1  sou  per  kilometre, 
being  Id.  to  1-^d.  per  mile,  as  compared  with  IJd.  per  mile,  the 
average  on  English  railways.  The  increass  of  traffic  since  1850  is  stated 
in  the  official  returns  as  follows  : — 

Increase  oj  Traffic. 

Average 
Average        Annual  In- 
Total.  Annual  In-       crease  for 
Year.                  Receipts.  crease.  15  years. 
£                                     £  i' 

1850 3,824,000-)  .g^y^OO 

1855 10,358,000^ 

\  1,217,000        1,238,400 

1860 16,443,000^ 

1865 22,4-00,000  5  1,192,000 

Thus  the  increase  has  been  more  equable  than  in  England,  but  smaller 
in  amount,  showing  an  average  of  £1,238,400,  against  £1,423.000  in  Entr- 
If.nd.  The  effect  of  railways  on  the  condition  of  the  working  classes  has  also 
been  very  beneficial.  The  extreme  lowness  of  fares  enables  them  to 
travel  cheaply,  and  the  opportunity  is  largely  used.  The  number  of  third 
class  passengers  in  France  is  75  per  cent,  of  the  total  passengers,  against 
only  58  per  cent,  in  England  (M.  Flachat,  p.  60). 

Average  receipts  and  dividends  per  cent. 

The  gross  traffic  receipts  of  French  lines  are  9-6  per  cent,  on  the  share 
and  debenture  capital,  or  1  per  cent,  more  than  in  England,  and  the  net 
receipts  (after  deducting  45  per  cent,  working  expensi>s)ls  now  5-28  per 
cent,  on  the  total  debenture  and  .share  capital,  being  \S2  or  about  fonr- 
fifths  per  cent,  higher  than  in  England.  Yet  the  French  Companies  pay 
an  average  dividend  of  10  per  cent.,  while  the  Englisli  pny  a  dividend  of 
only  4i  per  cent.     Here  are  the  figures,  for  the  benefit  of  the  sceptical : — 


1859. 

Gross  receipts  10'5 

Net  receipts 57 

Dividends  of  great  companies — 

l>ord 15 

Orleans 18 

Midi  4 

Quest 7'5 

Est 8-13 

Mediterrannee lO'G 

Average     10'54 


1861. 

11-0 

6-2 


16o 

20 

10 


15 


13 


1865. 
9-6 


17-87 

11-2 

8 

7'o 
6-6 
12 

10-53 


Look  at  the  table  of  capital  expended.  Disregarding  the  £27,500  000 
subventions  as  corresponding  to  the  dixihne  tax  paid  by  the  companies, 
there  is  £233,000,000  of  share  and  debenture  capital,  out  of  which  a' 
portion  of  the  debentures  are  charged  to  capital  under  the  conventions 
for  the  extension  lines,  being  for  new  companies  that  have  not  yet  been 
transferred  to  the  revenue  account.  Hence  the  interest-paying  capital  is 
reduced  and  the  interest  itself  increased.  But  this  is  not  enonch.  In 
1863  the  State  bound  itself  to  contribute  to  certain  lines  annual  sub- 
ventions which,  in  1865,  came  to  £551,000,  and  the  State  also  paid  during 
the  same  year  in  respect  of  their  guarantees  of  the  debentures  in  the 
nouveau  reseau  £1,320,000,  making  a  total  subvention  in  1865  of 
£1,871.000,  an  amount  sufficient  to  pay  more  than  3  per  cent,  on  the 
share  capital  of  £54,800,000.  The  guarantee  of  £1,320,000  on  the 
nouvenu  reseau,  however,  is  not  an  absolute  subvention,  as  it  will  be 
repayable  gradually  by  the  companies  when  their  income  exceeds  a  fixed 
amount.  It  is  therefore  a  loan  by  the  State,  repayable  on  the  occurrence 
of  a  contingency  and  at  an  uncertain  date.  In  England  it  would 
never  be  borne  for  an  instant  that  six  great  companies,  say  the 
London  and  North  Western,  Great  'iVestern,  Midland,  and  others 
should  receive  10  per  cent,  dividend,  and  yet  pay  no  interest  on 
£27,000,000  of  public  money  invested  in  their  lines.  Still  less  would 
it  be  borne  that,  beyond  this  large  subvention  and  dividend,  they 
should  receive  from  the  State  annual  subventions  and  guarantees 
amounting  to  £1,800,000. 

One  characteristic  of  the  French  system  is  the  absence  of  competition,  and 
this  is  opposed  to  all  ideas  of  freedom  of  communication.  The  Northern 
Company  monopolises  the  whole  traffic  between  Calais  and  Paris.  The 
Mediterranean  Company  monopolises  the  whole  traffic  between  Paris  and 
Marseilles,  a  traffic  of  extraordinary  importance  and  value.  An  attempt 
made  two  years  ago  by  another  company  to  obtain  an  extension  to 
Marseilles,  and  to  establish  an  alternative  route,  was  rejected  by  a 
Government  commission  after  a  very  long  inquiry.  The  consequence  of 
this  system  is  a  great  concentration  of  traffic  in  a  small  number 
of  trains,  to  the  profit  of  the  Companies  and  to  the  inconvenience 
of  the  traveller.  There  are  in  England,  between  places  like  Liver- 
pool and  London,  about  three  times  as  many  trains  as  there  are  in 
France  between  Marseilles  and  Paris.  And  besides  this,  goods  are  sent 
less  rapidly  in  France,  and  delivered  with  less  punctuality.  But  there  is  a 
great  deal  to  be  said  in  defence  of  the  French  system.  It  avoids  the 
duplicate  lines  necessary  for  competition,  which  France  could  not  well 
afford.  It  keeps  the  companies  prosperous  and  able  to  aid  the  Govern- 
ment in  railway  extension.  It  is  not  an  irresponsible  monopoly,  able  to 
charge  high  prices  to  its  customers,  but  a  strictly  regulated  monopoly, 
with  its  tariff  fixed  by  government  at  the  lowest  prices  that  will  be 
remunerative.  I  should  add  that  there  is  a  continuous  audit  of  the 
accounts  of  the  companies  by  government  accountants,  who  attend  from 
week  to  week  at  the  companies'  offices  for  that  purpose.  I  will  at  present 
mention  only  one  other  point  in  French  railway  law,  that  the  government 
has  the  power  of  purchasing  any  line  of  railway  after  fifteen  years  from 
its  first  concession.  The  price  is  to  be  fixed  by  taking  the  amount  of  the 
net  profits  of  the  seven  preceding  years,  deducting  the  two  lowest  years, 
and  striking  the  average  of  the  remaining  five  years.  The  government 
is  then  to  pay  to  the  company  for  the  remainder  of  the  concession  an  annual 
rent-charge  or  annuity  equal  to  the  average  so  determined,  but  not  less 
than  the  profits  of  the  last  of  the  seven  years.  This  mode  of  put  chase 
appears  preferable  to  the  English  law,  since  it  does  not  require  the 
creation  of  any  new  rentes  or  consols;  and  I  commend  it  to  the  notice  of 
Mr.  Gait. 

I  have  menMoned  these  prominent  features  of  the  French  law, 
in  the  hope  that  they  may  be  useful  in  suggesting  improvements  in 
the  English  system.  Why  should  we  not  vest  in  the  i)resident  of  the 
Board  of  Trade  a  power  of  making  and  enforcing  regulations  for  the 
public  safety  and  convenience  ?  Why  sliould  we  not  introduce  more 
frequent  railway  commissions  to  consider  important  questions,  and  recom- 
mend to  the  president  of  the  Board  of  Trade  or  to  Parliament  ?  Why 
should  we  not  have  a  modified  system  of  audit,  and  a  registration  of  shares 
and  debentures  ? 
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TELEGRAPH  MANAGEMENT. 
A  scheme  has  been  drawn  up  by  Mr.  Scudamove,  of  the  General  Post 
Office,  for  transferring  the  working  of  the  telegraph  from  private  com- 
panies to  the  Government,  in  conformity  with  the  system  in  universal 
practice  on  the  continent.  The  framer  of  the  scheme  proposes  that  all  the 
telegraph  lines  of  the  United  Kingdom  should  be  purchased  by  the 
Government  and  worked  on  the  same  plan  of  centralisation  as  the  Post 
Office.  In  the  opinion  of  the  proposer,  a  vast  benefit  will  accrue  to  the 
public  from  the  realisation  of  his  project,  as  the  reduction  of  the  working 
expenses  and  the  thorough  uniformity  in  the  organisation  of  the  service 
will  enable  a  large  reduction  of  the  present  tariff  to  be  carried  out  imme- 
diately on  the  Government  taking  possession  of  the  lines.  It  is  to  be  re- 
marked that  in  Switzerland,  where  an  uniform  charge  of  1  franc  per  tele- 
gram has  long  been  in  use,  the  financial  condition  of  the  lines  is  highly 
satisfactory,  whilst  correspondence  by  telegraph  is  within  easy  reach  of  all 
purses.  In  this  respect,  France,  Germany,  and  Belgium  are  also  far  ahead  of 
Great  Britain.  It  is  reported  that  Mr.  Scudamore's  scheme  was  counte- 
nanced by  Lord  Stanley  the  late  Postmaster-General,  and  meets  like- 
wise with  the  approval  of  the  present  Government. 


THE  PORT  OF  GEESTEMUENDE. 

Some  ten  years  ago  the  Prussian  Government  purchased  from  that  of 
Oldenburg  two  slices  of  territory  adjoining  the  bay  formed  by  the  mouth 
of  the  small  river  Jahde,  for  the  purpose  of  erecting  a  naval  port  and 
dockyards,  no  other  portion  of  the  shore  of  the  German  ocean  being  then 
in  Prussian  hands.  These  endeavours  have,  however,  been  baffled,  hitherto, 
by  the  sands,  which  cannot,  at  this  particular  place,  be  prevented  from 
continually  choking  up  the  harbour,  and  thus  rendering  useless  the  works 
for  which  several  millions  of  thalers  have  already  been  expended.  Prussia 
having,  by  the  annexation  of  the  kingdom  of  Hanover,  come  into  possession 
of  the  mouths  of  the  rivers  Elbe,  Weser,  and  Ems,  three  of  the  main 
arteries  of  Germany,  and  acquired  the  ports  of  Emden,  Harburg,  and 
Geestemuende,  the  government  of  that  country  has  now  decided  that 
at  the  latter  port  a  royal  naval  station  should  be  established.  However, 
the  harbour  of  Gestemuende  is  to  remain  open  to  the  commercial  and  ship- 
ping traffic,  as  heretofore,  and  its  importance  is  to  be  enhanced  by 
further  improvements.  Some  particulars  respecting  this  harbour,  which 
we  extract  from  MitchelVs  Steam  Shipping  Journal,  may  be  interesting  to 
most  of  our  readers ; — • 

The  new  harbour  of  Geestemuende  was  opened  in  July,  1863,  and,  not- 
withstanding its  admirable  position  for  trade  and  its  other  advantages,  has 
not  yet  been  used  commercially  to  any  great  extent.  Its  neighbours, 
Bremen  and  Hamburg,  have  monopolised  the  shipping  business  of  Ger- 
many, though  Geestemuende  has  secured  to  itself  the  petroleum  trade  of 
the  Weser,  and  it  seems  possible  that  the  wood  trade  will  also  follow,  as 
the  facilities  for  wood  stacking  are  far  superior  to  those  of  Bremen.  The 
Hanoverian  Government  constructed  the  embankments,  and  shelter  for 
shipping,  in  consequence  of  the  importations  and  exportations  of  the  king- 
dom finding  their  inlet  and  outlet  through  the  Elbe  and  Weser — which 
rivers  flow  through  Hanoverian  territory — at  the  ports  of  Hamburg  and 
Bremerhaven,  which  latter  had  become  so  well  known,  and  the  merchants 
established  there  so  rich  and  influential,  that  nothing  short  of  a  more 
secure  port  would  be  likely  to  tempt  shippers  to  make  a  change.  The 
harbour  is  well  protected  from  the  wind,  and  is  open  when  the  Elbe  and 
Ems  are  closed  to  shipping  by  the  ice.  This  arises  from  a  low  temperature 
which  accompanies  the  east  wind,  and  the  ice  being  driven  from  the  shore 
along  the  site  of  the  harbour.  The  large  harbour  or  basin  is  l,73ift. 
in.  length  and  400ft.  in  breadth.  The  depth  of  water  on  the 
eastern  side  is  25ft.,  and  on  the  western  side  21ft.  The  lock  has 
a  clear  breadth  of  7G  2-3ft.,  and  the  chamber  a  length  of  239  2-3ft. 
The  sluice  entrance  to  the  basin  has  flood  and  ebb  gates,  so  that 
ships  can  run  in  and  out  at  almost  any  time  of  the  day  or  night, 
and  are  not  restricted  to  a  short  time  before  or  after  high  water.  Ships 
of  220ft.  in  length  can  use  tlie  sluice  as  a  chamber-lock,  while  vessels  of 
greater  length  can  pass  in  and  out  at  high  water,  while  the  flood-gates  are 
open.  The  warehouses  are  very  extensive,  and  connected  with  the  railway 
system  of  the  whole  of  Germany.  The  rails  are  on  a  level  with  the  quays 
and  canals,  and  brought  so  close  to  the  water  that  the  shipment  of  goods 
can  be  effected  direct  from  the  trucks  to  the  vessels.  There  is  likewise 
a  branch  line  of  railway  from  Geestemunde  to  the  docks  at  Bremerhaven. 
These  works  cost  the  State  of  Hanover  in  all  5,800,000  thalers,  but  with 
this  large  outlay  they  are  Of  too  recent  a  date  to  have  yet  produced  an 
equivalent  return.  Before  the  war  between  Prussia  and  Austria,  the  port 
was  used  by  the  latter  power  as  a  station  for  the  North  Sea  squadron, 
the  frigates  Kaiser,  Max,  and  Friedrich,  having  laid  there  for  a  consider- 
able time.  The  Hanoverian  Government  were  desirous  to  establish 
regular  lines  of  steamers  between  Geestemunde  and  England,  but  the 
efforts  in  this  direction  failed  from  those  undertaking   the  service  not 


receiving  a  subsidy.  It  was  thought,  at  one  time,  that  transatlantic 
steamships  would  be  placed  on  for  New  York,  hut  so  far  the  capital  has 
not  been  forthcoming  to  provide  a  fleet  of  suitable  vessels  for  tlie  pur- 
pose. The  emigration  from  Bremen  during  thirty  years — from  1832  to 
1862 — was  793,267  persons,  being  an  average  of  25,589  per  annum.  A 
considerable  proportion  of  these  emigrants  were  from  Hannover  and  the 
Rhine  provinces.  It  was,  therefore,  natural  to  expect  that  Geestemuende 
would  be  favoured  with  a  large  share  in  this  trade,  if  first-class  steamers 
were  to  run  to  America.  From  Hamburg  the  emigration  in  1860  was 
13,012 ;  in  1861  it  increased  to  14,649,  in  1862  to  19,883,  in  1863  to 
21,886,  but  fell  in  1864  from  exceptional  causes  to  19,747.  In  1865  it  is 
shown  by  official  returns  that  there  sailed  from  Hamburg,  in  94  vessels, 
no  less  than  36,878  emigrants,  and  from  Bremen  44,181  in  128  vessels. 
Before  steamers  sailed  from  Hamburg  and  Bremen  there  was  a  great 
falling-off  in  the  emigration  from  Germany,  but  during  the  last  few  years 
it  has  risen  again,  and  there  is  evidence  of  an  augmentation  from  several 
of  the  provinces.  A  line  of  English  branch  steamers  to  Geestemuende 
might  divert  a  portion  of  this  stream  through  British  ports.  Corn  and 
cattle  are  being  raised  in  greater  quantities  than  formerly  throughout 
Hanover,  in  view  of  an  export  trade,  chiefly  to  this  country,  and  Geeste- 
muende would  appear  to  be  admirably  situated  for  such  a  traffic.  Under 
Prussian  administration  we  may  expect  to  see  an  improvement  in  the 
commerce  of  the  port,  if  the  harbour  is  not  impeded  by  ships  of  war. 

NAVAL  ENGINEERING  NOTES. 

THE   "  TTNION." 

The  steamer  Union,  built  and  engined  for  the  North  German  Lloyd,  of 
Bremen,  by  Messrs.  Caird  and  Co.,  Greenock,  went  down  the  Clyde  last 
month,  and  made  a  satisfactory  trial  trip.  The  dimensions  of  the  Union 
are  :— Length  of  keel  and  fore  rake,  325ft. ;  breadth  of  beam,  40ft. ;  depth 
from  floor  to  upper  deck,  33ft.  6in.  She  has  four  decks,  and  is  brig-rigged. 
The  Union  is  propelled  by  direct-acting  inverted  cylinder  engines  of 
500  horse-power  nominal,  having  one  of  Krupp's  cast  steel  crank  shafts 
and  is  fitted  with  surface  condensers,  superheating  apparatus,  and  other 
recent  improvements. 

THE  HANCOCK  PEOPEILEE. 
A  trial  of  a  new  screw-propeller,  patented  by  Messrs.  F.  and  C.  Hancock, 
Dudley,  has  been  made  at  Portsmouth,  with  No.  25  steam  launch,  the 
vessel  being  fitted  with  twin-screw  engines  by  Messrs.  J.  Penn  and  Son. 
The  weather  was  unusually  rough  for  such  a  trial,  but  it  was  nevertheless 
made,  and  the  customary  six  runs  taken  with  and  against  the  tide,  over 
the  measured  mile  in  Stokes  Bay,  as  follows :— First  run,  6-451  knots,- 
second  run,  7'894  knots;  third  run,  6-383  knots  ;  fourth  run,  8-019  knots  • 
fifth  run,  6-164  knots ;  sixth  run, 18-090  knots.  Mean  speed  of  the  launch' 
7-1  knots.  The  new  screw  is  two-bladed,  each  blade  being  without  any 
curve,  the  external  circumference  forming  the  fourth  part  of  an  oval.  The 
launch  drew  2ft.  lOin.  of  water  forward,  and  3ft.  aft.  "  The  steam  pressure 
in  the  boilers  was  701b.,  and  the  revolutions  of  the  engines  continued 
steadily  throughout  at  324.     There  was  no  vibration. 

AirCHOES  AND  CABLES. 
The  new  law  on  the  merchant  navy  of  France,  permitting  the  free 
import  of  all  objects,  raw  or  manufactured,  employed  in  the  building 
rigging,  fitting  out,  or  repairing  of  sea-going  vessels  destined  for  commerce', 
having  been  promulgated  on  the  12th  of  June  last,  we  might  have  expected 
before  this  there  would  have  been  an  increase  in  the  quantity  of  anchors 
and  chain  cables  imported  into  that  country.  But,  on  the  coritrarv,  there 
has  been  a  decline.  The  quantity  introduced  in  the  ten  months' of  this 
year  was,  58  tons  of  anchors  of  i  ton  weight  and  under,  220  tons  of  more 
than  5  ton,  and  87  tons  of  chain  and  chain  cable;  vvhereas  in  the  corres- 
ponding period  of  last  year  the  quantities  were  61,290,  and  98  tons;  and 
in  1864,  27,274,  and  99.  The  decline  can  only  be  owing  to  the  depression 
in  commerce  caused  by  the  war  between  Austria  and  Prussia. 

THE   LAEGEST   SHIP   YET   CONSTEtrCTEI)   IN  AMEEICA. 

The  following  are  the  measurements  of  the  Great  Rejmblic,  the  laro-est 
ship  yet  constructed  in  America  : — The  first  of  the  new  steamers  now  build- 
ing for  the  Pacific  Mail  Company's  line  between  San  Francisco  and  China, 
recently  launched  from  the  shipyard  of  Mr.  Henry  Steers,  at  Greenpoint, 
New  York.  Length  extreme  380ft,  length  between  perpendiculars  360ft., 
width  of  beams  moulded  48ft.  6in.,  width  of  beam  extreme  50ft.,  depth  of 
hold  31ft.  6in.  The  Great  Republic  is  believed  to  be  the  strongest  ship 
afloat ;  her  frame  timbers  are  of  white  and  live  oak,  these  are  fastened 
with  copper  and  iron,  and  braced  with  straps  of  iron  5in.  wide  and  fin. 
thick,  crossing  each  other  diagonally  every  4ft.  ;  over  this  comes 
the  inner  planking  caulked  and  payed  with  pitch,  and  then  double 
strapped  as  before,  and  outside  this  double  strapping  comes  an  exterior  of 
double  planking  of  Georgia  yellow  pine.  She  has  three  decks, 
unusually  stout  and  strongly  fastened,  and  four  water-tight  bulkheads.  Her 
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engines  are  vertical  beam,  having  a  single  cylinder  of  nearly  9ffc.  in 
diameter  and  12ft.  stroke.  The  paddle-wheels  are  to  be  40ft.  in  diameter, 
having  a  face  of  12ft.,  and  each  wheel  is  provided  with  thirty-four  oak 
buckets  or  floats.  The  Great  Reptthlic's  registered  tonnage  is  4,100, 
5,200  builder's  measurement,  exclusive  of  engine-rooms. 

THE   EOTAL   AESENAL,   WOOL'WICH. 

Upon  the  resumption  of  work  in  the  various  departments  hereon  Thurs- 
day last,  after  the  holidays  of  Christmas  and  Bo.\ing-days,  much  activity 
was  evident  in  the  laboratory  and  gun-carriage  departments,  the  gun- 
carriages,  slides,  and  platforms  required  by  the  Admiralty,  in  accordance 
with  a  recent  order,  giving  increased  v.ork  to  the  latter  department.  A 
considerable  number  have  already  been  forwarded  to  various  ports,  and  we 
understand  that  some  of  the  most  experienced  and  meritorious  workmen 
are  to  receive  a  week's  extra  pay  as  exertion  money.  We  hail  with  much 
pleasure  this  judicious  step  on  the  part  of  the  authorities,  an  example 
which  might  be  followed  with  advantage  in  many  cases  by  private 
employers. 

Most  of  the  specimens  of  guns,  carriages,  &c.,  to  be  forwarded  to  the 
Paris  exhibition  have  been  prepared  ready  for  transit  by  means  of  steam 
vessels. 


FEATHERING  SCREW  PROPELLER. 

We  give  an  illustration  of  a  Feathering  Screw  Propeller,  taken  from  a 
very  beautifully-executed  model  recently  exhibited  at  the  Agri^iultural 
Hall,  Islington. 

This  screw  is  totally  different  to  any  yet  introduced,  and  the  inventor 
alleges  that,  besides  surmounting  the  many  and  serious  drawbacks  with 
which  screw-propellers  in  present  use  are  fraught,  it  secures  advantages 
of  the  most  important  and  paramount  character.  It  is  constructed  on 
sound  mechanical  principles^  combining  strength  and  simplicity,  and  was 
awarded  by  the  Royal  Cornwall  Polytechnic  Society  a  first-class  silver 
medal,  accompanied  with  a  very  high  eulogium. 


It  will  be  seen 
In  these  respects 


from  the  illustration  that  the  blades  nvcjlat  and  circular. 
the  inventor  has  wholly  departed  from  the  long-cherished 


principle,  namely,  that  of  imparting  a  curve  to  the  blade,  and  substi- 
tuting in  lieu  of  the  numerous  distorted  forms  now  in  use  round  or 
circular  blades,  which  have  the  advantage  of  securing  a  large  surface, 
and  throwing  off  everything  they  might  come  in  contact  with. 

It  will  be  further  seen,  on  reference  to  the  illustration,  that  the  blades 
arc  kept  clear  of  the  boss.  The  object  of  so  doing  is  to  allow  a  free 
passage  for  the  water  at  this  point,  the  inventor  alleges  that  he  has  found 
from  numerous  experiments  that  it  is  a  great  mistake  to  encircle  the  boss 
with  the  blades  the  tendency  being  to  lock  the  water,  thereby  retardino- 
the  vessel's  progress.  The  following  are  stated  to  be  the  advantages  this 
invention  possesses: — 1.  The  fans  or  blades  are  susceptible  of  being  set  at 
any  angle,  from  one  to  ninety  degrees,  which  is  accomplished  from  loithin 
the  vessel.  2.  A  vessel  fitted  with  a  screw  on  this  principle  would  be 
strictly  a  sailing  ship  when  proceeding  under  canvas  alone,  the  blades 
or  fans  can  be  set  in  a  neutral  position,  i.e.,  in  a  line  with  the  ship's  keel, 
consequently  not  the  slightest  obstruction  would  be  offered  to  the  vessel's 
progress.  3.  A  disabled  or  broken  blade  can  be  removed,  and  a  perfect 
blade  inserted  in  the  boss,  without  removing  the  screw  or  placing  the 
vessel  in  dock,  thereby  saving  considerable  expense  and  time.  4.  It  dis- 
penses with  the  complicated  and  expensive  machinery  for  lifting  tlie  screw 
out  of  the  water  when  the  vessel  is  under  canvas,  also  the  objectionable 
well  or  chamber  for  receiving  the  screw  when  not  in  use.  5.  The  pitch 
can  be  altered  in  a  few  minutes  to  suit  the  vessel's  trim  in  any  and  every 
state  of  the  weather.  6.  As  an  auxiliary  it  stands  unrivalled,  being  a 
great  economiser  of  fuel  and  time,  which  are  of  infinite  value  to  ship- 
owners. 7.  A  ten-ton  screw  can  be  set  at  any  angle  by  one  man  ;  and  a 
self-registering  index  records  the  various  angles,  by  which  the  engineer 
can  detect  the  pitch  of  the  screw.  8.  It  further  possesses  a  most  invaluable 
feature,  viz.,  its  non-liability  to  foul,  it  being  so  constructed  that  every- 
thing coming  in  contact  would  be  thrown  ofi",  whilst  the  tendency  of  the 
screw  in  present  use  is  to  harbour  and  embrace  everything  it  comes  in 
contact  with.  The  Royal  Charter  and  several  other  large  ships  were 
disturbed  by  the  fouling  of  the  screw. 

We  have  thought  it  but  fair  to  the  inventor,  who  has  expended  much 
time  and  money  in  experimenting  on  screw  propulsion,  to  give  his  own 
views  as  to  the  merits  of  his  screw. 


THE  ARCHITECTURAL  MUSEUM. 

The  Council  of  the  Architectural  Museum  have  secured  a  site  for  the 
Museum,  which  it  is  anticipated  will  prove  fully  adequate  for  the  purpose 
and  conveniently  situated.  The  spot  selected  is  a  plot  of  ground,  within 
two  minutes'  walk  of  Westminster  Abbey  and  the  Palace  of  Westminster, 
and  approached  from  Great  Smith-street.  This  does  not  indeed  pretend 
to  be  a  fashionable  neighbourhood,  but  the  Council  flatters  itself  that  its 
retirement  will  be  accepted  as  one  of  its  merits,  situated,  as  it  is,  in 
immediate  proximity  to  a  quarter  of  London  extensively  inhabited  and 
used  by  art-workmen.  The  dimensions  of  the  plot  of  ground  are  upwards 
5,000  superficial  feet,  and  it  is  held  on  very  liberal  conditions. 

Money  will,  however,  be  required  for  the  erection  of  a  plain  building,  of 
which  Mr.  J.  Clarke  and  Mr.  Ewan  Christian  have  kindly  undertaken  to 
act  as  honorary  architects,  and  for  this  purpose  (liberally  aided  though  it 
will  be  by  the  Department  of  Science  and  Art  in  the  removal  and  re- 
arrangements of  the  collection),  the  Council  of  the  Architectural  Museum 
would  desire  to  raise  a  sum  of  £2,000.  Various  members  of  its  body  have 
we  understand,  voluntarily  promised  £10,  and  the  Council  feels  that  it  is 
justified  in  asking  for  a  like  sum  from  others  of  its  friends  (payable  by 
two  instalments,  if  preferred),  while  at  the  same  time  subscriptions  to  any 
amount  will  be  gladly  received.  Payments  may  be  made  to  the  treasurer, 
G.G.Scott,  Esq.,  R.A.,  20,  Spring  Gardens,  London,  S.W.;  to  the  hon. 
secretary,  Joseph  Clarke,  Esq.,  P.S.A.,  13,  Stratford-placo,  London,  W. ; 
or  to  the  Architectural  Museum  Building  Fund  Account,  at  Messrs.  Cocks, 
Biddulph  and  Co.'s  Bank,  43,  Charing-cross,  London,  S.W. 

We  wish  this  very  desirable  undertaking  every  possible  success. 


Anti-Atteition  Powdee. — Under  this  heading  the  Patent  Plumbago 
Crucible  Company,  of  Battersca,  have  recently  introduced  an  impalpable 
powder,  perfectly  free  from  grit,  which  has  the  property  of  cleansing  and 
polishing  the  machinery  to  which  it  is  applied.  It  is  found  to  answer 
admirably  the  purposes  for  which  it  is  intended,  and  is  coming  largely 
into  use,  we  understand,  for  lubricating  the  cylinders  of  blowing  engines, 
and  for  dusting  moulds  for  iron  and  brass  castings,  as  well  as  the  ingot 
moulds  for  Bessemer  steel.  This  anti-attrition  powder  does  not  heat, 
and  possesses  the  great  advantage  of  not  catching  dust,  &c.,  as  oil  and 
t^rease  do.  It  is  found  that  it  adheres  well  to  metals,  and  it  is  thus 
particularly  applicable  to  quick-running  shafts,  as  it  does  not  fly  off". 
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THE    COMPOSITION,    VALUE,   AND   UTILISATION    OF 

TOWN  SEWAGE. 

{Cottlinued  from  fage  278.) 

The  cliemical  examination  of  the  gi'ass  grown  at  Rugby  showed  that 
at  the  stage  of  gi-owth  at  which  it  was  cut  the  sewaged  grass  contained  a 
less  proportion  of  dry  or  solid  substance  than  the  unsewaged ;  that  the 
grass  cut  during  the  later  portions  of  the  season,  both  unsewaged  and 
sewaged,  contained  less  solid  matter  than  that  cut  during  the  more 
genial  periods  of  gTOwth  ;  that  the  proportion  of  nitrogenous  substance, 
and  also  of  impure  fatty  or  waxy  matter,  was  much  gTeater  in  the  solid 
matter  of  the  sewaged  than  in  that  of  the  unsewaged  grass ;  that 
the  proportion  of  nitrogenous  substance  was  also  much  higher  in  the 
soMd  matter  of  the  gi-ass  grown  towards  the  end  than  earlier  in  the  season  ; 
that  the  proportion  of  idigestible  woody-fibre  was  much  about  the  same  in 
the  dry  substance  of  the  imsewaged  and  of  the  sewaged  gi-ass,  but  pro- 
gTessively  diminished  as  the  season  advanced;  and,  lastly,  that  a  given 
amoimt  of  the  drj'  substance  of  grass  grown  in  a  cold  and  wet  season,  or 
during  the  cold  wet  periods  of  the  year,  generally  contained  more  nitro- 
genous substance  than  that  of  grass  gi-own  in  more  genial  weather. 

It  will  be  seen  presently,  that,  with  these  dift'erences  in  botanical  and 
chemical  character  between  the  imsewaged  and  the  sewaged  gi-ass,  when 
used  as  food,  a  given  quantity  of  the  fresh  unsewaged  grass,  was  more  pro- 
ductive of  both  meat  and  milk  than  an  equal  weight  of  the  fresh  sewaged 
grass ;  but  a  given  weight  of  the  dry  or  solid  substance  of  the  sewaged 
grass  was  more  productive  than  an  equal  weight  of  that  of  the  unsewaged. 
Fui-ther,  the  less  nitrogenous  grass  of  the  more  genial  periods  of  the  season 
was  more  prodiictive  than  the  more  highly  nitrogenous  prodixce  of  the  less 
genial  points. 

Experiments  were  made  at  Rugby  with  Italian  rye-grass  as  well  as 
meadow-gi'ass,  but  the  results  were  not  sufficiently  distinct  in  their  cha- 
racter from  thosp  above  described  to  render  it  of  much  interest  to  consider 
them  in  this  place. 

The  next  points  to  consider  are — the  comparative  food-qualities  of  un- 
sewaged gi-ass,  and  the  best  or  most  profitable  mode  of  utihsing  sewage - 
irrigated  grass. 

When  in  the  experiments  at  Rugby  the  grass  w-as  cut  green  and  given  to 
fattening  oxen  tied  up  under  cover,  more  of  the  sewaged  than  of  the  un- 
sewaged, reckoned  in  the  fresh  or  green  state,  was  both  consumed  by  a 
given  weight  of  animal  within  a  given  time,  and  required  to  produce  a 
given  weight  of  increase ;  but  of  real  dry  or  solid  substance,  less  of  that 
of  the  sewaged  than  of  the  unsewaged  grass  was  required  to  produce  a 
given  effect.  When  the  grass  was  given  alone  the  result  was  very  unsatis- 
factory, but  when  oilcake  was  given  in  addition,  the  amormt  of  increase 
upon  a  given  weight  of  animal  within  a  given  time,  and  for  a  given  aniount 
of  dry  substance  of  food  consumed,  was  not  far  short  of  the  average  result 
obtained  when  oxen  are  fed  uncier  cover  on  a  good  mixed  diet.  Still,  the 
pecuniary  result  with  the  oxen,  whether  reckoned  per  acre  or  for  a  given 
amount  of  sewage,  was  by  no  means  satisfactory. 

It  should  here  be  mentioned  that,  at  Croydon,  although  the  land  there 
was  more  liberally  irrigated  than  at  Rugby,  much  more  satisfactory  results 
have  been  obtained  with  fattening  stock  fed  on  the  land.  The  practice 
there  is,  to  irrigate  for  three  or  four  days  and  nights  together,  to  repeat 
the  treatment  two  or  three  times  for  each  crop,  and,  when  the  grass  has 
got  a  suflicient  head,  to  stop  the  application  and  turn  the  stock  upon  the 
land,  w-here  they  remain  xmtil  the  grass  is  closely  eaten  down.  They  are 
then  removed,  the  land  is  re-irrigated,  and  so  on. 

Very  much  better  results  were  obtained  at  Rugliy  when  the  grass  w-as 
given  to  milking  cows.  Referring  to  the  report  of  the  Sewage  Commission 
for  all  further  details,  the  summary  of  the  results  with  cows  given  in 
Table  IX.  will  suffice  for  consideration  here. 

Table  IX. 

HcsUlts  obtained  at  Eughi/,  loith  Cows  fed  on  Tlnseivar/ed  and  SeicagedGrass, 

in  1861,   1862,  ajid  1863. 


Plot  1, 
Unsewaged 


Plot  2. 

3,000  tons 

Sewage. 


Plot  3. 

6,000  tons 

Sewage. 


Plot  4. 

9,000  tous 

Sewage. 


Time  each  acre  (with  oilcake,  if  any)  would  keep  1  cow : 

— 

1861— Grass  (alone) 

1862— Grass  (with  oilcake) 

locQ      5  Grass    {i  without,  J") 
Ibbd—  ^     ^,j,ij]j  oilcake...          ) 

Weeks. 
19 

42 
22 

Weeks. 
41 

63 

48 

Weeks. 
59 

73 
67 

Weeks. 
69 

73 
73 

Means 

28 

51 

60 

71 

Table  IX.  {coniiniied). 
Milk  from  the  produce  of  eacli  acre  (exclusive  of  oilcake,*  if  any) : 


1861— Grass  (alone)      

Gallons. 
321 

613 

414 

Gallons, 
571 

835 
876 

Gallons 

820 

973 

1207 

Gallons. 
961 

1862— Grass  (with  oilcake) 

icfl-5      (Grass    (-J-   without,  J-") 
^^®^-l     with  oilcake)    5 

958 

1327 

Means 

449 

761 

1000 

1082 

Value  of  milk  from  the  produce  of  each  acre  (exclusive  of  oilcake,*  if  any) 
at  8(1.  per  gallon  : — ■ 


1861— Grass  (alone)  

1862— Grass  (with  oilcake) 

iQ«9      (Grass    (i  without,  i") 
^""•J- 1     with  oilcake 3 

Moans 


£    s. 

10  14 

(1. 
3 

20     8 

10 

13  16 

0 

14  19 

8 

£    s.   d. 

19  0     6 

£7  16  10 

20  3    9 


7     0 


£ 

s.    d. 

27 

6  11 

32 

8  11 

40 

4    7 

33 

6  10 

£    s.  d. 
32    0  10 

31  18  10 

44    4    4 

3G     1     4 


Increased  produce  of  milk  per  1,000  tons  sewage  applied  (exclusive  of 
oilcake*,  if  any)  : — 


1861— Grass  (alone) 

1862— Grass  (with  oilcake) 

1863— Grass  (^i  without,  j  with  } 
oilcake) ) 

Means 


Gallons. 
180 

74 
154 


136 


Gallons. 

178 

60 
1.33 


123 


Gallons. 
151 

38 
101 


97 


Increased  value  of  milk  (at  8d.  per  gallon)  per  1,000  tons   sewage  applied 
(exclusive  of  oilcake,*  if  any  : — 


1861 — Grass  (alone) 

1862— Grass  (with  oilcake) 

1863— Grass  {\  without,  i  with  1 
oilcake) 5 

Means 


£   s.    d. 
5  19  10 

2    9    4 
5     2    7 


10    7 


£  s.     d. 
5  18    8 

2     0    0 


4    2     3 


£.  s.  d. 

6  0  11 

1  5     7 

3  7    7 


3    4    8 


It  may  be  stated  generally,  that  when  the  cows  were  fed  on  grass  alone, 
as  much  as  they  chose  to  eat,  a  given  weight  of  the  animal  was  more  pro- 
ductive, both  of  milk  and  increase,  but  especially  of  milk,  on  the  unsewaged 
than  on  the  sewaged  gi'ass  More  milk  was  also  produced  from  a 
given  weight  of  the  vmsewaged  grass,  reckoned  in  the  fresh  or  gi-een  state, 
than  from  an  equal  weight  of  the  fresh  sewaged  grass.  Of  dry  or  solid  sub- 
stance, however,  a  given  weight  of  that  of  the  sewaged  grass  produced,  on 
the  average,  more  milk  than  an  equal  weight  of  that  of  the  unsewaged. 

The  milk  from  the  cows  fed  on  the  sewaged  grass  was,  upon  the  whole, 
slightly  the  less  rich,  containing  generally  somewhat  less  casein,  butter, 
sugar,  and  total  solid  matter  (though  more  mineral  matter)  than  that  from 
the  unsewaged ;  but  when  oilcake  was  given  wrth  the  grass,  whether 
sewaged  or  unsewaged,  the  richness  of  the  milk  was  notably  increased. 

The  productive  quality  of  the  grass  was  very  different  in  diiferent  seasons, 
and  at  different  periods  of  the  same  season,  being  very  inferior  in  the  wet 
and  cold  season  of  1862,  and  towards  the  close  as  compared  with  the  earlier 
periods  of  the  seasons. 

Withoiit  commenting  further  on  the  difference  of  result  obtained  under 
different  conditions  of  season,  or  under  other  varying  circumstances,  it  will 
be  sufficient  briefly  to  call  attention  to  the  more  general  results  which  the 
records  in  the  table  bring  prominentlj^  to  view,  and  to  the  practical  conclu- 
sion which,  on  a  careful  consideration  of  all  the  circmnstances  and  details, 
may  seem  to  be  safely  deducible  from  them. 

It  is  seen  that  whether  we  reckon  the  total  amount  of  food  yielded  per 
acre,  or  the  amount,  or  the  value,  of  the  milk  obtained  from  the  consump- 
tion of  the  produce  from  each  acre,  there  was  a  very  great  increase,  vai-ying 
from  two  to  three  fold,  according  to  season,  by  the  use  of  sewage.  The 
land  upon  which  these  experiments  were  made  was  good  feeding  pasture,  of 
probably  more  than  average  quality,  and  the  natural  yield,  without  sewage, 


*  The  value  of  the  milk,  "exclusive  of  oilcake,"  is  reokouecl  by  deducting-  the  cost  of 
the  cake  consumed,  less  the  estimated  value  of  the  manure  it  yields,  fvom  the  gross  value 
inclusive  of  oilcake  ;  and  the  amo^mt  of  milk,  "exclusive  of  oilcake,"  by  deducting  from, 
the  gross  amount  ol'  milk  with  oilcake  at  the  rate  of  one  gallon  for  every  8d.  of  deducted^ 
value.    Such  estimates  are,  however,  obviously  only  approximations  to  the  truth. 
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"was,  therefore,  correspondingly  high.  Taking  into  consideration  this  fact, 
and  other  circumstances  under  which  the  results  were  obtained,  it  is  con- 
cluded that,  if  not  larger  amounts  of  total  produce  per  acre,  at  any  rate 
larger  amoimts  of  increase  for  a  given  quantity  of  sewage  may  be  expected 
when  it  is  applied  systematically  over  large  tracts  of  land,  with  a  view  to 
the  production  of  grass  and  milk. 

It  is  estimated  that  with  5,000  tons  of  sewage  per  acre  per  annum, 
judiciously  applied  to  Italian  rye-grass  or  meadow  land  properly  laid  down 
to  receive  it,  an  average  ffross  produce  of  not  less,  and  perhaps  more,  than 
1,000  gallons  of  milk  per  acre  per  annum  might  be  anticipated ;  and  it  may 
be  observed  that  1,000  gallons  of  milk  at  8d.  per  gallon  would  rspresent  a 
gross  money  retui-n  of  £33  6s.  8d. 

Putting  the  result  in  another  way  it  may  be  stated  that  it  required,  ac- 
cording to  circumstances,  the  consumption  of  between  5  and  6  tons  of  grass 
for  the  production  of  1  ton  of  milk  ;  and  if  we  reckon  6  parts  of  gi-ass  foi- 
1  of  milk,  and  30  tons  of  gi-ass  per  acre,  this  would  give  a  cfross  return  in 
value  of  milk  at  8d.  per  gallon  of  something  over  £37  per  acre,  or  of  about 
5s.  per  ton,  of  grass  consumed. 

StiU  another  illustration  of  the  important  bearing  of  the  question  of  the 
utilisation  of  the  sewage  of  our  town  populations  upon  the  re-production  of 
food  may  be  given.  Supposing  the  whole  of  the  sewage  of  a  given  popu- 
lation (which,  however,  would  seldom  be  the  case)  were  applied  exclusively 
for  the  growth  of  gi-ass  for  the  production  of  milk,  the  result  would  be  an 
increased  yield  of  about  2^  pints  of  mUk  per  week,  or  about  ^Ib. 
per  day,  per  head  of  such  population.  So  far  as  the  sewage  were  so 
applied,  a  portion  of  the  milk  produced  would,  of  coiirse,  be  represented, 
in  consimiption,  by  its  equivalent  in  butter  and  cheese.  A  portion  of  the 
grass  would,  however,  be  used  directly  for  the  production  of  meat ;  and,  in 
addition  to  the  milk  and  meat  produced  by  the  consumption  of  the  grass,  a 
large  amount  of  solid  manure  would  be  obtained,  which  would  be  applicable 
to  arable  land  for  the  growth  of  corn  and  other  rotation  crops. 

It  would  appear,  then,  that  if  to-\vn  sewage  were  to  a  great  extent  utilised 
by  the  application  of  something  like  5,000  tons  per  acre  per  annum  to 
Italian  rye-grass  and  meadow-land,  a  direct  result  would  be  a  very  greatly 
increased  production  of  important  articles  of  human  food  which  are  at 
present  both  scarce  and  dear.  But  the  question  remains — would  the 
sewao-e  by  such  an  application,  be  sufficiently  purified  to  allow  of  tho 
di-ainao-e  from  the  irrigated  land  being  turned  into  rivers  which  are  to  bo 
used  as  a  water-supply  for  other  towns '?  Some  light  will  be  thrown  on  this 
subject  by  the  results  next  to  be  considered. 

In  order  to  determine  how  far,  in  the  experiments  at  Eugby,  the  sewage 
was  deprived  of  its  manurial  or  puti-escible  constituents  in  its  passage  over 
and  through  the  land,  samples  of  the  drainage  water  were  collected  for 
analysis  in  each  field,  simultaneously  with  those  of  the  sewage,  commencing 
in  May  1862,  and  ending  in  October,  1863.  In  all  62  partial  analyses  of 
drainage-water,  corresponding  in  detail  with  those  of  the  sewage,  were 
made.  A  few  other  analyses,  in  much  more  detail,  were  made  of  the 
sewage  and  drainage  of  the  season  of  1864.  The  results  of  the  large 
number  of  partial  analyses  are  summarised  in  Table  X.,  which  shows,  in 
parallel  columns,  the  average  composition  of  corresponding  samples  of 
sewage  and  drainage. 

TABLE  X. 

Mean  Composition  of  the  Hue/hi/  Sewaije  he/ore  application,  and  of  i%c  Drainage 

water  from  the  Irrigated  Land,  in  the  Seasons  1862  and  1863. 

Grains  per  Gallon. 


Constituents. 


Five-Acre  Field. 


Sewge.    Drngc. 


Ten- Acre  Field. 


Sewgc.   Drngc. 


The  two  Fields. 


Sewge.    Dnige. 


Season  1862;    May — October,  both  inclusive. 


/-Inorganic    

11  sam- 
ples. 
25-67 
14-69 

8  sam- 
ples. 
1-81 
1-40 

11  sam- 
ples. 
24-89 
17-14 

11  sam- 
ples. 
3-74 
1-39 

22  sam- 
ples. 
25-28 
15-92 

19  .sam- 
ples. 
2-92 
1-39 

In  suspension  ;  "-"^^^        

(.    Total 

40-36 

34-49 
7-83 

3-21 

34-50 
7-18 

41-68 

36-31 

8-58 

42-03 

32-38 
7-60 

5-13 

37-10 
7-83 

44-93 

40-84 
9-22 

41-20 

33-44 

7-71 

4-31 

/"Inorganic    

,   ..          1  Oreranic  

36-01 
7-56 

In  solution...  J     ^ 

(     Total   

42-32 
60-16 
22-62 

39-98 
57-27 

24-74 

41-15 
58-72 
23-63 

43-57 

Total  inorganic 

38-93 

Total  organic  

895 

82-68 

44-89 

82-01 

50-06 

82-35 

47-88 

^In  suspension     ... 
1  In  solution 

1-37 
4-13 

0-24 
0-80 

1-52 
4-26 

0-33 
1-85 

1-44 
4-20 

0-29 
1-41 

Ammonia    i 

L            Total    

5-50 

1-04 

5-78 

2-18 

5-64 

1-70 

Table  X. — {continued.J 
Season  1863 ;  November,  1862— October,  1863,  both  inclusive. 


/"Inorganic    

T.  ,  „     „  •      \  Organic  

23  sam 
pies. 
39-41 
27-35 

21  sam- 
ples. 
2-14 
1-41 

22  sam- 
ples. 
34-93 
25-99 

22  sam- 
ples. 
3-93 
3-29 

45  sam- 
ples. 
37-22 
26-69 

i3  sam- 
ples. 
3-06 
2-37 

In  suspension  .<      ° 

^  u< 

L        Total    

/"Inorganic    

T         1   I-           \  Organic  

66-76 

39-57 
8-35 

3-55 

38-55 
7-46 

60-92 

38-77 
8-30 

7-22 

41-35 

7-98 

63-91 

39-18 
8-32 

5-43 

39-98 
7-73 

In  solution...  ..J      =■ 

(.        Total    

Total  inorganic 

47-92 
78-98 
35.70 

46-01 
40-69 

8-87 

47-07 
73-70 
34-29 

49-33 
45-28 
11-27 

47-50 
76-40 
35-01 

47-71 
43*04 

Total  organic 

10-10 

Total  solid  matter 

114-68 

49-56 

107-99 

56-55 

111-41 

53-14 

/"In  suspension     ... 
A             ■       1 1n  solution 

2-08 
5-83 

015 
0-69 

1-98 
5-69 

0-31 
1-85 

2-03 
5-76 

0-23 
1-28 

Ammonia    J 

L        Total    

7-91 

0-84        '7-R'7 

216 

7-79 

1-51 

•  "• 

It  is  seen  that  of  matter  in  suspension  in  the  sewage,  nearly  the  whole 
both  inorganic  or  organic,  was  retained  by  the  soil ;  and  probably  a  con- 
siderable part  of  the  httle  which  the  di-ainage  water  contained  was'derived 
from  the  soil  itself. 

Of  matter  in  solution,  on  the  other  hand,  a  gallon  of  the  drainage  water 
contained,  on  the  average,  much  about  the  same  amount,  both  inorganic 
and  organic,  as  a  gallon  of  the  sewage  ;  though,  doubtless,  a  considerable 
portion  of  the  soluble  matters  in  the  di-ainage  had  their  immediate  source 
in  the  soil — the  sewage  giving  up  valuable  manurial  matters  to  the  soil,  and 
the  fluid  in  its  turn  taking  up  substances  from  it. 

It  is  important  to  remark  that  the  di-ainage  from  the  more  porous  and 
less  natm-ally  fertUe  soil  of  the  five-acre  field  (which,  however,  gave  the 
largest  amoimt  of  increase  for  a  given  amount  of  sewage),  contained  loss  of 
almost  every  constituent,  or  class  of  constituents,  enimierated,  than  did 
that  from  tho  more  argillaceous  and  more  naturally  fertile  soil  of  the  more 
steeply  sloping  ten-acre  field.  The  result  is  particularly  marked  in  the  case 
of  the  ammonia.  The  fact  hero  indicated  is  of  considerable  practical,  as 
well  as  scientific  interest ;  and  it  is  perfectly  consistent  with  the  results  of 
common  experience,  which  tend  to  show  that  a  soil  which  may  contain  a 
comparatively  small  proportion  of  clay,  but  which  is  thoroughly  porous,  is, 
as  a  rule,  much  Ijetter  adapted  for  sewage  irrigation,  both  as  regards  the 
utilisation  and  the  pm-ification  of  the  sewage,  than  one  which,  though  richer 
in  clay  and  of  higher  natm-al  qualitj',  is  but  imperfectly  permeable  by  the 
fluid. 

The  results  given  in  Table  XI.  show  in  more  detail  the  changes  in  the 
composition  of  the  fluid  in  its  passage  through  the  soil.  They  relate  to 
samples  of  sewage  and  drainage  taken  in  another  field  at  Rugby,  diu-ing 
very  dry  weather,  in  the  summer  of  1864.  The  plan  of  collection  was,  to 
take  of  sewage  about  a  gallon,  and  of  di-ainage  about  half  a  gallon,  eight  or 
ten  times  dm-ing  the  ten  or  twelve  working  hours  of  the  day ;  at  the  end  of 
tho  day,  after  well  shaking,  to  take  a  gallon  from  each  mixture  ;  and  to 
repeat  this  for  six  consecutive  days  imtil  six  gallons  of  each  were  obtained, 
when,  after  well  shaking,  a  two-gallon  samjale  of  each  was  bottled  oil'  for 
the  purposes  of  analysis. 

{Ta  be  continued.) 


COREESPONDENCE. 


We  cannot  hold  ourselves  responsible  for  the  opinions  of  our  Corresj)ondeHts- 

WHO  in\t:xted  the  screw  propeller. 

To  the  Editor  of  The  Abtizan. 

In  The  .^Sjitizan  for  December  last,  I  notice  some  con-espondonce  imder 
tho  above  head,  in  which  a  claim  is  set  forth  on  behalf  of  the  late  Joseph 
Ressel  as  tho  inventor  of  the  screw  propeller.  Will  you  allow  me  to 
mention  that  in  tho  "London  Mechanics  Register,"  No.  12,  for  January 
22,  1825,  there  is  a  drawing  and  description  of  Swan's  Rotative  ^^'heeis 
with  a  letter  from  Dr.  Birkbeck  who  witnessed  the  vessel  driven  by  these 
twin  screw  propellers  as  designed  by  Mr.  Swan,  then  in  tho  omploy  of 
Messrs.  Gordon  of  Deptford.  I  remember  the  small  boat  very  well  and 
think  I  also  recollect  that  a  barge  worked  on  the  Thames  in  that  or  the 
next  year  fitted  with  ilr.  Swan's  propeller  and  that  she  laid  some  time 
near  Roberts',  boat  l)uilders,  at  Lambeth. 

There  can,  thoroforo,  bo  not  the  slightest  doubt  that  Mr.  Swan  was  tho 
inventor  of  the  twin  screw,  if  not  of  the  screw  itself.  Mr.  Swan  worked 
his  propellers  from  a  vortical  shaft  on  each  side  of  the   boat,  but  thi.s  was 
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occupy  122yp.  J5T1>E  raraainiei  of-tCd vfeWfce,  or  about  200  pp.,  is  divided 
into  two  parts ;  in  the  first  the  subjects  treated  are — the  comparative 
merits  of  the  machinery  in  the  Paris  Exhibition  1855 ;  on  the 
machinery  department  of  the  International  Exhibition  of  1862  (in  Lon- 
don), on  the  construction  of  iron  roofs  (and  in  which  some  excellent  examples 
are  given).  In  part  two  Circular  Roofs  are  treated;  the  experimental  re- 
searches on  insulation  and  other  properties  of  submarine  telegraph  cables 
are  very  fully  detailed ;  the  mechanical  properties  of  the  Atlantic  Cable  are 
admirably  treated  of;  results  of  experiments  to  determine  the  effect  of 
impact,  vibrator3'  action,  and  long  continued  and  recurring  changes  of 
load  on  wrought  iron  girders,  which  are  of  great  value  to  the  mechanical 
engineer,  contractor,  and  constructor  of  such  works ;  and  finally,  the  appen- 
dix gives  some  of  the  causes  of  the  failure  of  deep  sea  cables.  In  this 
appendix  Dr.  Fairbairn  gives  some  reasons  why  the  ©reai  ^aj^ens  possesses 
advantage  over  other  vessels  for  laying  telegraph  cables.  In  The  Aetizan 
for  October  1st  1856,  the  original  suggestion  was  made  for  the  employment 
of  the  Qreat  Tlastern  for  such  a  purpose.  The  third  series  of  useful  infor- 
mation for  engineers,  is  a  valuable  and  acceptable  addition  to  the  Engineers' 
Library. 


NOTICES  TO  CORRESPONDENTS. 


done  simply  for  convenience  of  using  the  shaft  of  tho  paddle  engines  in 
his  boat ;  and  be  distinctly  says,  thoy  could  bo  driven  by  a  more  convenient 
and  simple  mode  if  desired. 

I  shall  be  happy  to  think  I  am  able  to  throw  any  light  upon  what  is 
really  a  national  subject. 

I  am,  yours  tridy, 

C.  D.  Campbell, 

Capt.,  H.M.I.N. 

P.S.  Whilst  I  consider  that  to  Mr.  Swan  is  due  the  credit  of  having  first 
applied  tho  principle  of  the  screw  for  propulsion,  I  would  wish  to  be  imder- 
atood  as  rofon'iug  to  tho  application  of  the  screw  to  woi'k  heloiK  tho  water  ; 
for  it  is  not  to  be  lost  sight  of,  that  Mr.  J.  Perkins  about  the  year  1821 
had  a  barge  working  on  the  Regent's  Canal,  propelled  by  double  sculls 
or  bevelled  blades  working  across  the  stern  above  water  in  opposite  direc- 
tions by  a  hollow  axis  ;  but  they  did  not  stand  well,  the  strain  laeing  unequal 
though  the  speed  was  good  and  no  agitation  caused  to  the  banks  of  the 
canal.— C.  D.  C. 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


Oids   and  Ends.     No.  16,  Spain  in  1866.     Edinburgh :  Edmonston   and 

Douglas,  1S66. 
Anotheb  of  those  admirable  brochures,  which  from  time  to  time  issue 
from  the  publishing  office  of  Messrs.  Edmonston  and  Douglas,  of  Edin- 
burgh. Clear  and  telling,  if  not  pungent,  in  style,  with  facts  carefully 
collected  and  succinctly  stated,  and  truthful  to  a  degreee,  the  picture  of 
Spain,  pointed  in  words  by  the  author,  pourtrays  the  actual  condition  of 
that  truly  magnificent,  but  unhappy  country,  as  thoroughly  as  many  volumes 
or  thousands  of  pages  of  letter  press  could  do.  The  portions  devoted  to 
the  mineral  wealth  of  the  country,  the  commercial  products,  railways,  irri- 
gation, &c.,  pp.  28 — 39,  are  (from  personal  knowledge  of  the  country, 
we  can  vouch)  highly  interesting  and  accurate. 


The  Olasgow  Water  Worfcs.  Papers  read  during  session,  1863-64  at  the 
Institution  of  Engineers  in  Scotland.  By  James  M.  Gale,M.  Inst.,  C.E. 
Glasgow  :  Bell  and  Bain,  41,  Mitchell-street,  1864. 

This  series  of  papers  upon  so  interesting  and  extensive  a  public  work 
will  prove  a  useful  book  of  reference  to  engineers  and  others  engaged  in 
supplying  towns  with  water,  as  whilst  the  textual  matter  enters  minutely 
into  all  the  details  and  considerations  of  importance,  the  numerous  figures 
in  the  several  plates  supply  the  best  possible  illustrations  of  the  mode  in 
which  such  works  are  necessarily  carried  out  in  practise. 


Iron  Work.  Formulae  and  General  Rules  for  Finding  the  Strain  and 
Breaking  Weight  of  Wrought  Iron  Bridges.  By  Chas.  Hutton  Dow- 
llNG,  C.E.,  formerly  of  Trinity  College,  Dublin.  London:  John  Weale, 
59,  High  Holborn. 

This  is  another  of  Mr.  Weale's  very  successful  series  of  scientific  and  prac- 
tical handbooks  that  commend  themselves  to  the  engineer  and  student 
not  only  for  their  exellence.but  their  cheapness,  a  combination  rare  in  books 
as  in  other  things.  Mr.  Dowling  supplements  the  formula;  and  rules 
given,  with  short  descriptions  of  the  Niagara  Suspension  Bridge,  and  the 
proposed  railway  bridge  across  the  Firth  of  Forth  ;  aud  he  concludes  by 
giving  a  series  of  very  useful  tables. 


Formulse,  Rules,  and  examples  for  Candidates  for  the  Military,  Naval  aud 
Civil    Service    Examinations,  also  for  Mathematical  Students  and  En- 
gineers.     By   T.   Bakee,    C.E.     London  :    John    Weale,     59,    High 
Holborn. 
An  admirable  collection  of  formulae,  rules  and  examples  in  every  branch 

of  mathematics,  well  chosen  and  arranged,  the  alphabetical  order  adopted 

greatly  facilitates  speedy  reference,  a  desideratum  that  will  be  appreciated 

by  every  student.     Indeed  it;,  is  a  very  handy  work 


Useful  Information  for  Engineers,  third  series.     By  William  Faiebaien 

Esq.,  C.E.,  L.L.D.,  F.R.S.,  F.G.S.,  &c.     London  :  Longmans,  Green  and 

Co.  1866. 

More  than  \isual  interest  attaches  to  this  last  book  by  Dr.  Fairbairn,  in- 
teresting and  highly  useful  as  all  his  books  have  invariably  been.  As  recog- 
nised branches  of  engineering,  electric  telegraphy  generally,  and  submarine 
telegraphy  in  particular  have  now  established  themselves  firmly,  and  the 
author  of  Useful  Information  for  Engineers — has  devoted  no  inconsiderable 
space  to  these  subjects. 

The  first  portion  of  the  present  book  is  devoted  to  a  series  of  six 
lectures ;    and  very   interesting  and  readable   lectures  they   are.     They 


N.  G. — By  adding  to  the  copper  a  quantity  of  tin  varying  from  12^ 
to  15  per  cent.,  or  say  from  2oz.  to  21oz.  of  tin  to  each  pound  of  copper, 
you  will  obtain  a  composition  suitable  for  your  purpose. 

Naus. — In  adopting  the  length  you  have  determined  upon  for  your  boat, 
the  beam  should  not  be  less  than  10ft.,  but  it  may  reach  up  to  lift. 
6in.,  or  even  12ft.     A  depth  of  hold  of  6ft.  will  answer. 

Enquieee. — Neither  Routledge's  nor  any  other  slide  rule  cm  be  used  for 
such  a  purpose.  Its  applicability  is  confined  to  operations  pertaining 
to  multiplication,  division,  involution,  and  evolution.  Most  slide  rules 
manufactured  in  this  country  are  adapted  only  for  the  extraction  of 
square  roots,  not  cubic  roots.  For  powers  and  roots  of  large  numbers, 
it  is  more  advisable  to  resort  to  the  tables  usually  given  in  engineers' 
pocket  books. 

F.  D. — We  recommend  Fairbairn's  "  Useful  Information.''  Yon  will  find 
the  work  is  noticed  in  our  present  issue. 

H.  R.  W — n. — Diesmal  nicht  Raum  genug.     Nsechtes  Mai. 


PRICES  CURRENT  OP  THE  LONDON  METAL  MARKET. 


Dec.  1.         Dec  8.         Dec.  1.5. 


Dee.  ^. 


COPPER. 

£    s. 

d. 

£ 

«. 

d. 

£    s. 

d. 

£      s.  d. 

Best,  selected,  per  tou         

Tough  cake,  do.          

Copperwire.per  lb 

„       tubes,  do 

Sheathing,  per  ton     

Bottoms,  do 

...  89    0    0 
...  86    0    0 
...     0    0  Hi 
...     0     1    Oi 
...  91    0    0 
...  96    0    0 

84 
81 
0 
0 
86 
91 

0    0 

0  0 

1  0 
0  Hi 
0    0 
0    0 

84    0 
81    0 
0     1 
0    0 
86    0 
91    0 

0 
0 
0 

114 
0 
0 

84    0    0 
81    0    0 
0    !1    0 
0     0  Hi 
86    0    0 
91    0    0 

IRON. 

Bars.Welsh.inLondon.perton 

Nail  rods,  do 

„   Stafford  in  London,  do. 

Bars,  do.           

Hoops,  do 

Sheets,  single,  do 

Pig,  No.  1,  in  Wales,  do 

„           in  Clyde,  do 

...     7    0 
...     7  10 
...     8     7 
...     8    7 
...     9    7 
...  10    0 
...     4    5 
...    2  14 

0 
0 
6 
6 
6 
0 
0 
6 

7    0 

7  10 

8  7 

8  5 

9  5 
10    0 

4    5 
2  14 

0 
0 
6 
0 
0 
0 
0 
9 

7    0 

7  10 

8  7 

8  5 

9  5 
10    0 

4    5 
2  15 

0 
0 
6 
0 
0 
0 
0 
0 

7    0    0 

7  10    0 

8  7    6 

8  5    0 

9  5    0 
10    0    0 

4    5    0 
2  15    0 

LEAD. 

English  pig,  ord.  soft,  per  ton 

„          sheet,  do 

„           red  lead,  do 

„          white,  do 

Spanish,  do 

...  20    5 
...  21    0 
...  23  10 
...  27    0 
...  19  10 

0 
0 
0 
0 
0 

20 
21 
21 
27 
19 

0 
10 

0 
10 

0 
0 
0 
0 
0 

20  5 

21  0 
21  10 
27    0 
19  10 

0 
0 
0 
0 
0 

20  5    0 

21  0    0 
21  10    0 
27    0    0 
19  10    0 

BRASS. 

Sheets,  per  lb 

Wii-e,  do.          

Tubes,  do 

...     0    0 
...    0    0 
...     0    0 

lOi 
8J 
11 

0 
0 
0 

0 
0 
0 

9i 
10| 

0    0    91 

0    0    81- 
0     0  10} 

0    0    9J 
0    0    8i 
0    0  lOf 

FOREIGN  STEEL. 

Swedish,  in  kegs  (rolled)      

„             (hammered) 

English,  Spring          

Quicksilver,  per  bottle         

...  14    0 
...  16    0 
...  19    0 

...   e  18 

0 
0 
0 
0 

14    0 
16    0 
19    0 
6  18 

0 
0 
0 
0 

14    0 
16    0 
19    0 
6  18 

0 
0 
0 
0 

14    0    0 
16    0    0 
19    0    0 
6  18    0 

TIN  PLATES. 

IC  Charcoal,  1st  qu.,  per  box 

IX       „ 

10        „          2nd  qua.,     „ 

IC  Coke,  per  box        

IX    „          „             

...     1  14 
...     2    0 
...     1  10 
...     1     4 
...     1  10 

0 
0 
0 
6 
6 

1  14 

2  0 
1  10 
1    4 
1  10 

0 
0 
0 
6 
6 

1  14 

2  0 
1  10 
1    4 
1  10 

0 
0 
0 
6 
6 

1  14    0 

2  0    0 
1  10    0 
14    6 

1  10    6 
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RECENT    LEGAL    DECISIONS 

AFFECTING  THE  AKTS.  MANUFACTURES,  INVENTIONS,  &c. 


UjrDEE  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  tlie  preceding  month,  as  may  have  a  distinct 
and  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  cases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — in  the  inteUigenee  of  law  matters,  at  least 
—less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  all  legal  teehnicaUties,  and  to  present  the  s\ibstance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 


Penn  v.  Jack. — Penjt  v.  Bibby. — These  suits  involved  the  question  as  to  the  novelty 
of  the  plaintiff's  patent  for  the  application  of  wood  bearings  to  screw  propellers.  The 
grounds  of  objection  to  the  pateni  were  in  effect  want  of  novelty,  insufficiency  of  the 
specification,  and  that  the  subject  was  not  a  proper  one  for  a  patent.  One  of  the  chief 
grounds  on  which  the  novelty  gf  the  patent  was  disputed  was  that  the  identical  thing 
had  been  used  in  the  year  1851,  in  a  vessel  called  the  Lhomo,  the  patent  itself  having 
been  taken  out  only  as  late  as  1854.  Vice-Chancellor  Wood's  decision  in  favour  of 
the  plaintiff  was  fully  reported  in  our  issue  of  June  1st.,  1866.  On  the  part  of  the  defen- 
dants a  motion  for  a  new  trial  was  brought  before  the  Lord  Chancellor.  After  several 
days'  argument,  his  Lordship  confirmed  the  decision  of  the  Court  below,  and  dismissed 
the  appeal. 

Mallett's  Patent. — Mr.  Eobert  JIallett  applied  to  the  Lords  Justices  of  the  Judicial 
Committee  of  the  Privy  Council  for  a  renewal  of  his  patent  for  improvements  in  fire- 
proofs  in  buildings  and  other  structures.  Tiie  patent  was  granted  in  1852  for  fourteen 
years,  and  the  petitioner  asked  for  a  renewal,  as  great  difficulty  had  occurred  in  bringing 
it  before  the  public.  The  matter  was  fully  gone  into  before  their  lordships,  and  accounts 
produced  showing  that  the  invention  was  becoming  of  value  to  Mr.  Mallett,  and  he 
therefore  prayed  for  a  prolongation  of  the  patent.  It  appeared  that  he  had  granted  a 
licence  to  a  Mr.  Jones.  About  £4,000  had  been  gained  by  Mr.  Mallett  by  his  invention. 
Lord  Justice  Turner,  after  a  conference  with  the  other  members  of  the  Committee,  said 
the  invention  was  one  of  public  benefit,  and  if  the  public  would  lose  by  a  prolongation, 
they  would  be  gainers  in  another  point  of  view  by  Mr.  Mallet  carrying  out  his  own 
invention.  Their  lordships  would  extend  the  patent  for  four  years,  aud  clothe  their 
order  with  the  provision  that  similar  licences  to  the  one  granted  to  Mr.  Jones  might  be 
made  to  other  persons  for  the  benefit  of  the  public.    Order  accordingly. 

MoHGAif  V.  Macadam. — The  plaintiffs.  Messrs.  Morgan  Brothers,  carrying  on  business 
as  plumbago  crucible  makers  at  Battersea,  acquired  by  purchase,  in  1856,  the  right  of 
manufacture,  whereby  plumbago  crucibles  were  produced  of  better  quality  than  hereto- 
fore,— it  having  been  stated  to  them  that  the  secret  of  the  process  was  originally  covered 
by  patent  rights  in  the  United  States.  As,  in  the  plaintift"s  opinion,  such  patent  would 
have  had  no  force  in  this  country,  they  thought  that,  having  purchased  the  secret,  they 
were  fully  entitled  to  adopt  the  designation,  "  Patent  Plumbago  Crucible  Company,"  and 
embody  the  same  in  their  trade  mark.  However,  having  made  further  improvements  in 
the  manufacture  of  the  article,  they  took  out  a  British  patent  for  such  improvements  in 
1863,  whereby,  as  they  allege,  the  style  and  title  of  Patent  P.  C.  Company  was  doubly 
justified.  The  defendant  having  adopted  the  identical  trade  mark  for  plumbago  crucibles 
of  his  make,  Messrs.  Morgan  applied  to  Vice-Chancellor  Wood  for  an  injunction  to  pro- 
hibit the  defendant  from  using  such  trade  mark.|  His  Honour,  without  hearing  the 
counsel  for  the  defence,  dismissed  the  application  on  the  ground  that  the  introduction  by 
the  plaintiff  of  the  word  patent  in  the  trade  mark  in  question,  was  not  justified  from  the 
outset,  and  that  the  plaintiffs,  although  they  had  patented  their  process  in  1863,  admitted 
not  to  adhere  invariably  to  the  terms  and  provisions  of  such  patent  in  their  mode  of 
manufaoturmg  the  article. 


NOTES  AND  NOVELTIES. 


OUE  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUR 
READERS. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "events  of  the  month  preceding" 
as  may  in  some  way  afi'ect  their  interests,  so  far  as  their  interests  are  connected  with 
any  of  the  subjects  upon  wliich  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour ;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engineering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscribers,  from 
which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  have  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  tlie  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  comraunieations  for  this  department  should  be  addressed 
"  19,  Salisbury-street,  Adelphi,  London,  W.C."  and  be  forwarded,  as  early  in  the  month 
aspoisihlet  to  the  Editor. 


MISCEILANEOUS. 

New  Order  in  Patent  Matters.— The  following  notice  has  just  been  issued  by  the 
Lord  Chancclloi',  the  M.istcr  of  the  Rolls,  .and  the  Attorney  and  Solicitor  General,  on 
behalf  of  H.M.'s  Commissioners  of  Patents,  for  inventions :— After  the  31st  day  of  Decem- 
ber, 1866,  every  applicant  for  letters  patent  shall  deliver  at  the  office  of  the  Conimi.'*- 
sioners,  with  his  provisional  specification,  or  (when  a  complete  specification  is  filed  with 
the  petition  and  declaration)  with  his  complete  specilication,an  abridgment,  in  duplicate, 
under  his  h.and  or  the  hand  of  his  agent,  of  such  provisional  or  complete  spccilicaliun. 
The  abridgment  must  set  forth  the  name  of  the  applicant,  the  title  of  the  invention,  and 
describe,  in  as  short  a  manner  as  possible,  the  features  of  novelty  which  constitute  the 
invention.  The  abridgment  and  the  copy  thereof  must  be  written  upon  sheets  of  fools- 
cap paper,  and  upon  one  side  only  of  each  page,  leaving  a  margin  of  l\m.  on  the  left- 
hand  side  of  the  page.  (Signed)  Chelmsford,  C,  Romilly,  M.  R.,  .John  Rolt,  John  B. 
Karslake.    Dated  the  17th  day  of  December,  1866. 

CoAi.  IN  France.— During  1865  Koucn  consumed  90,728  tons  of  French  and  Belgian 
coal';  but  Havre,  Ft'camp,  and  the  other  seaports  of  the  department  of  the  Lower  Seine  im- 
ported 585,819  tons  of  coals  from  English  mines.    With  all  the  facilities  of  transport  now 


existing,  English  coal  cannot  be  had  in  Paris  under  £2  a  ton,  and  for  the  interior  of 
France  the  height  of  the  custom  duties  proves  still  almost  as  prohibitive  as  it  was  previous 
to  the  "free  trade"  treaty  of  I860. 

Safety-valve  eoe  Stkam-Boilees. — Mr.  Henry  Anderson,  of  Chicago,  111.,  U.S.,  pro- 
poses a  safety-valve  which  is  held  in  position  by  a  volute  or  other  spring  placed  in  the 
interior  of  the  boiler ;  the  valve  is  provided  with  a  stem,  which  extends  through  a  socket 
in  a  bridge  on  the  inner  surface  of  the  dome  cover  in  such  a  manner  that  the  valve 
operates  free  and  easy,  and  the  spring  which  holds  it  in  position  is  out  of  reach  of  the 
engineer  or  person  in  attendance,  and  cannot  be  tampered  with. 

Petroleum  as  Fuel.— The  scheme  proposed  by  Mr.  E.  M.  M'Kinney,  of  Clarkville,  U.S., 
for  feeding  stoves,  furnaces,  &e.,  with  petroleum  as  fuel,  consists  in  the  employment  of 
water,  or  other  fluid  having  a  greater  specific  gravity  than  petroleum,  and  placing  the 
former  in  an  elevated  tank  or  reservoir  communicating  with  the  lower  part  of  the 
petroleum  chamber  by  means  of  a  pipe,  so  that  the  petroleum  wiU  be  fed  to  the  fire-pan, 
or  chamber  by  static  pressure. 

Postal  Commuxication  with  the  United  States. — From  a  parliamentary  paper 
recently  issued,  it  appears  that  the  passage  from  Liverpool  to  New  York  by  the  Cunard 
mail  steamers  occupies  12  days  11  hours,  at  an  average  speed  of  10'58  knots  per  hour. 
The  homeward  passage  is  usually  performed  in  11  days  7  hours,  at  an  average  speed  of 
11'48  knots.  In  the  year  1861  the  Pei-fia  made  seven  voyages  out  and  eight  home  at  an 
average  speed  respectively  of  1215  and  12'91  knots  per  hour,  thus  performing  the  jour- 
ney in  little  over  10  days  each  way.  The  Cunard  mail  ships  between  Liverpool  and 
Boston  attain  a  less  rate  of  speed,  averaging  13  days,  at  the  rate  of  977  knots  per  hour 
on  the  outward,  and  11  days,  at  the  rate  of  l6'8  knots,  on  the  homeward  passages. 

The  Iron  Manufacture  op  Prussia.— The  number  of  forges  aud  large  foundries  in 
Prussia  amounted  in  1861  to  1421,  of  whicfi  1096  are  of  a  certain  importance.  The  total 
production  amounted  to  1,610,000  tons  of  common  metals,  and  56,7011bs.  of  silver,  repre- 
senting a  value  of  £5,846,187.  The  workmen  were  80,470  in  number,  reckoning  with. 
their  families  237,970  individuals. 

Price  of  Pale  Ale. — In  some  observations  which  have  gone  the  round  of  the  news- 
papers on  the  rise  in  the  price  of  bitter  beer  announced  by  the  great  Burton  brewers,  it  is 
remarked  that  a  similar  increase  took  place  in  1860,  but  "was  taken  oft' in  the  next  vear  in 
consequence  of  a  general  remonstrance  of  the  trade."  This  is  not  the  fact.  The  season  of 
1860,  as  that  of  the  present  year,  (both  in  barley  and  hops)  was  exceedingly  unfavourable 
to  the  crop  of  hops ;  the  price  for  which  rose  to  an  extent  that  would  have  given  a  profit 
on  hops  in  store  to  more  than  one  Burton  brewer  of  £60,000  a  year,  could  they  have 
altogether  suspended  brewing  and  sold  hops  and  not  ale.  But  the  necessities  of  business 
compelled  them  to  supply  their  customers,  with  whom,  as  on  this  occasion,  they  then 
shared  the  loss.  In  the  next  year  there  was  a  good  crop  of  barley  and  hops,  and  to  this 
and  not  to  any  remonstrance  of  the  trade — which  was  not  needed,  and  not  made — was 
the  reduction  in  price  attributable.  There  was  then,  at  first,  on  the  increase  in  price,  as 
there  will  be  now,  some  grumbling  at  the  alteration ;  but  on  the  necessity  being  made 
known,  and  the  reasons  given,  the  trade  recognised,  then  as  now,  t^e  fact  that  it  could 
not  be  from  seeking  their  own  advantage  that  the  brewers  would  raise  their  prices,  and 
so  displease  customers;  once  satisfied  on  this  point,  they  remained,  as  now,  content  to 
abide  a  better  season. 

The  Iron  Trade  of  France. — The  bulletin  of  the  French  ironmasters  gives  the 
following  account  of  the  importation  and  exportation  of  cast  and  wronght  iron  during 
the  ten  years  ending  with  1864;  the  quantities  set  down  under  the  years  1855, 1860,  and 
1864,  serve  to  give  an  excellent  comparative  idea  of  the  trade  previous  to  and  since  the- 
execution  of  the  Treaty  of  Commerce. 

Importation  of  pig-iron  and  castings 125,876       72,219       113,491 

Exportation  of  the  same  kinds 2,876        19,885  25,060 

Importation  of  wrought  iron  and  iron  plates      58,381        21,573  64,752 

Exportation  of  the  same  kinds  13,423        62,800        121,011 

The  fact  of  the  exports  of  the  French  ironmasters  having  largely  increased  is  satisfac- 
tory for  them,  while  the  other  facts,  namely,  the  actual  increase  of  the  imports  into 
France  of  wrought  iron,  and  the  small  diminution  of  the  amount  of  east  iron  imported, 
are  qualified  additional  proofs  of  the  expediency  of  the  system  of  free  trade  adopted  in 
Prance  since  1860. 

Steam  Rollers  in  Macadamisation. — Tha  First  Commissioner  of  Works  has  ordered 
a  steam  roller  from  Messrs.  Aveling  and  Porter,  of  Rochester,  for  flattening  the  macadam 
on  the  roads  of  the  Royal  parks  of  London.  It  is  of  12-horse  power,  weighs  20  tons, 
and  has  rollers  7ft.  in  diameter  by  3ft.  in  breadth ;  the  weight  upon  each  foot  of  road 
will  be  three  tons.    This  roller  has  been  in  use  in  Hyde  Park  for  some  time  past. 

LAUNCHES. 

Launch  of  the  Malabar. — On  Dec.  8th,  the  iron  screw  troopship,  Malabar,  built  bj 
Messrs.  R.  Napier  and  Sons,  was  successfully  launched  from  their  yard  at  Govau.  The 
Malabar  is  one  of  the  fire  troopships  intended  for  the  improved  Indian  relief  service,  by 
way  of  Alexandria  and  Suez.  By  the  employment  of  these  vessels  much  time  will  be 
saved  as  compared  with  the  route  by  the  Cape,  and  the  comfort  and  health  af  the  troops 
will  be  better  provided  for.  Each  of  them  is  designed  to  convey  about  1,450  persons, 
including  1,250  soldiers.  It  is  proposed  that  two  shall  do  service  between  England  and 
.\lexandria,  |two  between  Suez  and  the  Indian  ports  (the  Malabar  beinjr  one  of  these), 
while  the  fifth  sliall  be  held  in  reserve  for  particular  emergency.  The  five  ships  have 
been  designed  under  the  direction  of  Mr.  K.  J.  Reed,  the  Chief  Constructor  of  the  navy, 
to  carry  out  the  requirements  of  the  Transport  Board,  submitted  by  Captain  Mends, 
R.N.,  and  have  been  earcfully  adapted  for  the  intended  service.  It  is  stated  that  they 
provide  the  greatest  possible  space  snd  best  sanitary  .irrangements  for  soldiers  and 
passengers,  together  with  the  highestrate  of  speed  compatible  with  the  necessary  stowage 
for  military  stores  and  coals,  on  a  draught  of  water  not  exceeding  21tt.  Thc'principiil 
dimensions  of  the  Malabar  are : — Length  between  perpendiculars,  360ft. ;  breadth,  491t,; 
depth  amidships,  31ft.  6in.;  tonnage,  4,173.  Her  eusines,  designed  and  constructed  by 
her  builders,  are  of  700  horse-power  nominal.  They  are  of  the  horizontal  direct-acting 
type,  and  fitted  with  surface  condensers  (Davison's  patent),  and  other  modern  improve- 
ments. The  cylinders  are  94in.  in  diameter,  steam  jacketed,  and  have  a  stroke  of  4ft. 
Fo>u-  tubular  boilers,  with  superheating  apparatus,  will  be  placed  on  board.  The  spetil 
expected  from  the  five  vessels  is  about  14  knots  per  hour  at  deep  draught.  The  bunkers 
of  each  will  contain  coal  for  15  or  16  days'  consumption.  The  remaining  vessel,  the 
Crocodile,  building  by  Messrs.  Wagrani,  is,  we  believe,  expected  to  be  launched  shortly. 

Launch  of  the  "Sir  Herbert  Maddock."— The  steamer  iSiV  JB'fcJert  J/arfrfocfr,  the 
property  of  the  Indus  Flotilla  Company,  was  launched  from  the  company's  building  yard 
at  Kurr.acbee,  East  India,  on  October  9th  last.  The  Sir  Herbert  Madd'vck  was  biiilt  by 
Messrs.  J.  Wigham  Richardson  and  Co.,  of  Newcastle-on-Tyne,  and  her  engines  are  In- 
Messrs.  Morrison  aud  Co.,  of  the  same  place.  The  dimensions  of  this  vessel  are  as 
follows: — Length  between  the  perpendicular,  272rt. ;  breadth  of  beam,  29lt.;  depth  of 
hold,  8ft. ;  working  draft,  21t.  lOin.  !~he  is  fitted  with  oscillating  engines  of  280  nominal 
horse  power — the  cylinders  being  65in.  in  diameter,  and  the  piston  stroke  54in.  Her 
paddles  are  211t.  in  diameter.  Next  to  the  Talpoor,  this  is  believed  to  be  the  largest 
vessel  hitherto  launched  at  Kurrachce.  The  hull  of  the  steamer,  as  well  as  her  engines, 
had  been  erected  by  workmen  scut  from  ICngland  forth-it  purpose. 
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SHIPBUILDING. 

SnrpnriLDiNG  ix  South  Wales. — The  stiipbuildinp:  trade  in  South  Wales  is  recover- 
In  tr  to  some  extent  from  the  late  depression.  At  no  period  during  the  monetary  panic 
did  it  sutler  to  anything?  like  the  extent  as  was  the  case  in  the  north  of  Ensland,  and  at 
the  present  time  the  various  yards  are  fairly  employed.  At  Cardiff  and  Swansea  there 
are  several  ships  under  hand,"  while  at  Newport  there  are  four  or  five  almost  ready  for 
launching-,  and  the  keels  of  three  or  four  other  vessels  have  been  laid.  In  consequenee 
of  a  very  large  number  of  foreisrn  ships  havins:  visited  the  sever.al  ports  for  iron  and  coal 
cargocs.the  repairing  branch  of  the  trade  has  been  exceedingly  sood,  the  same  as  the 
carninffs  of  the  frridirons  for  the  last  quarter  of  188.5.  The  iron-shipbuilding 
yards  at  Xewport,  Cardiff,  and  Llanelly  are  also  moderately  employed,  and  at  the  first- 
named  port,  Messrs.  Spittle  and  Co.,  are  constructing  an  iron-clad  ship  of  about  1,600 
tons  burden,  which  will  be  ready  to  leave  the  stocks  at  the  commencement  of  the  new 
year. 

Stuam  SHiPBriLDiN'G  GIT  THE  Cltde. — Messrs.  Thomson  have  received  on  order  to 
liuild  a  screw-steamer  of  about  3,000  tons  for  the  fleet  of  Messrs.  Barns  and  M'lver. — The 
Cifi/  of  London,  one  of  the  line  of  the  Liverpool,  New  York,  and  Philadelphia  Steamship 
Company,  has  been  sent  round  to  the  Clyde  to  be  lenethened  .SOft.,  and  also  to  receive  new 
engines  and  boilers. — Messrs.  Dobie  and  Co.,  of  Gov.an,  have  launched  an  iron  screw- 
steamer  of  500  tons,  builder's  measurement,  named  Le  Colon.  After  the  launch  ie  Colon 
was  towed  to  Port  Glasgow,  where  she  is  beinir  supplied  with  engines  of  90  horse-power, 
"by  Messrs.  Blackwood  and  Gordon.  This  vessel  has  been  built  for  the  "Compagnie  ano- 
nyme  de  navigation  mixte  de  Marseille." — Messrs.  Denny  and  Bros,  have  launched  a  new 
steamer  named  the  Cairo,  of  l,4Si  tons  bnrden.  and  of  the  following  dimensions : — length 
2.55rt.,  breadth  32ft.,  and  depth  to  spar  deck  26ft.  Bin.  The  Cairo  will  be  fitted  with 
direct-actin?  surface  condensing  engines  of  200  horse-power  nominal ;  she  is  intended 
■for  the  Eastern  trade. 

EAIIWAYS. 

"'  The  Atlantic  and  Pacific  Eailway,  from  New  .York  to  Sau  Francisco,  will  be 
■3,200  miles  long.  It  passes  through  St.  Louis.  Kansas  City,  the  heart  of  New  Mexico, 
and  gets  into  California,  near  the  head  waters  of  the  Colorado  Eiver,  by  a  low  pass  in  the 
Eoeky  Mountains.  The  railway  is  rapidly  being  made  from  both  termini.  By  January, 
T363,  it  will  be  extended  1S70  miles  from  New  York,  to  within  200  miles  of  the  Rocky 
Mountains.  In  two  or  three  years'  time  a  person  will  reach  San  Francisco  from  England 
in  little  over  a  fortnight,  and  he  will  have  made  during  that  period  an  ocean  voyage 
"3,000  miles  long,  and  performed  a  land  .jeurney  of  g;-eater  length.  When  the  Atlantic 
sod  Pacific  Eailroad  is  completed,  the  route  from  this  country  to  Japan  and  Chuia,  via 
N'ew  Y'ork  and  San  Francisco,  will  be  much  the  best  and  quickest  one. 

Springs  toe  Eail'wat  Eif&iNES. — Mr.  S.  Moulton,  of  Bradford,  Wilts,  proposes  to 
embed  in  the  cross  section  of  a  hollow  or  solid  cylinder  of  India-rubber,  rings  or  washers 
K)f  metal  or  other  hard  material.  These  rings  give  greater  firmness  to  the  India-rubber 
cylinder  when  employed  as  a  spring.  He  perforates  the  rings  so  that  the  India-rubber 
■may  be  connected  through  the  openings.   'The  whole  mass  is  secured  in  the  ordinary  way. 

The  Mojtt  Cents  Tunnel. — It  is  estimated  that  the  number  of  holes  which  will  have 
■to  be  drilled  by  the  rock-boring  machines  in  the  Mont  Cenis  tunnel,  before  that  work  is 
completed,  is  about  1,600,000.  The  total  denth  of  all  these  holes  when  bored  will  amount 
to  about  4,265,890ft.  which  is  105  times  the  length  of  the  tunnel.  Nearly  13,000,000,000 
blows  will  be  struck  by  the  operators  to  do  this'work.  The  entrance  to  the  tunnel  on 
the  French  side  is  3,946ft.  above  the  level  of  the  sea,  and  its  termination  on  the  Italian 
side  4.380ft.,  so  that  the  actual  difference  of  level  between  the  two  extremities  is  about 
434ft. 

WooB  SnPEKSEBED  IN  THE  CoNSTEUCTiON  OE  Eail'wats. — While  the  Bessemer  steel 
is  pushing  out  iron  in  the  making  of  rails,  iron,  on  the  other  hand,  is  being  substituted 
for  wooden  sleeners,  and  every  day  proves  the  advantage  of  the  latter.  In  1362,  Herr 
Heusinger  von  Waldesg,  in  a  work  entitled  "Die  eiserne  Eisenbahn,"  proposed  an  elabo- 
rate plan  for  substituting  iron  for  wood  in  all  accessories  and  appurtenances  of  railway 
lines.  It  appears  that  his  system  is  gaining  ground  in  Germany.  An  experiment  of 
forming  a  line  entirely  of  iron  is  being  tried  at  the  present  moment  on  the  Ehenish 
Eailway.  near  the  Coblentz  Station,  by  the  director  of  the  company,  M.  Hartwick.  The 
rail  is  of  the  Vignoles  form,  witli  a  case  of  the  ordinary  width,  but  nearly  lOin.  high. 
The  weight  of  the  rail  is  about  Icwt.  ner  metre,  or  341b.  per  foot ;  it  lies  directly  on  the 
"ballast,  and  the  two  irons  of  the  same  way  are  simply  connected  by  stretching  rods  of 
round  iron,  l-3-eighth3  in.  diameter,  bolted  close  up  underneath  the  head  of  the  rail 
This  rail  resembles  the  Barlow  rail,  and  the  reputation  of  31.  Hartwick  as  an  engineer  is 
considered  a  guarantee  of  its  success.  The  Mediterranean  Company  has  ordered  of  the 
Menans  Iron  Company,  in  FrancheComte,  ten  thousand  iron  sleepers.  Those  to  take  the 
joints  weigh  llSlbs.,  and  the  others  SSlbs.  each  ;  the  prices  are  13f,60c.  for  the  former,  and 
lOf.  50c.  for  the  latter.  In  other  words,  they  will  cost  .just  about  £10  a  ton,  delivered  at 
the  railway  station.  These  sleepers  are  now  on  trial  on  the  main  line,  near  the  station 
of  Maison  Alfort.  The  same  works  have  also  received  an  important  order  from  the 
Korthern  Railway  of  France  for  6,000  iron  sleepers  at  9f.  each,  delivered  at  the  company's 
stations :  each  of  these  sleepers  weighs  771b.,  which  brings  the  price  up  to  about  £10  2s. 
6d.  per  ton. 

DOCKS,  HARBOUES,  BRIDGES. 
Iron  v.  Wood  eor  Lock  Gates. — The  policy  of  substituting  iron  for  wood  in  the 
construction  of  canal  locks  and  sluice-gates  is  being  discussed  with  some  warmth  by  the 
engineers  of  the  Corps  desPontset  Chaussees  in  Prance.  In  some  quarters  it  is  urged 
that  the  present  -wood  constructions  should  be  superseded  by  iron  ones,  on  account  of  the 
constant  costs  of  repair  of  the  latter.  The  iron  gates  of  the  locks  of  Decise  and  Mul- 
house  are  quoted  as  proofs  of  the  superior  economy  of  iron.  The  iron  gates  of  the  Canal 
Saint  Maurice  cost  £'  4s.  the  square  metre,  while  wooden  gates  of  the  same  kind  cost 
from  £6  to  £6  4s.,  only  about  one-fifth  less.  Other  engineers  maintain  that  in  the  case 
of  small  canals  the  use  of  iron  would  only  involve  unnecessary  expenditure;  but  as  the 
chief  item  of  expenditure  consists  not  of  thp  cost  of  erection,  but  the  maintenance  of  the 
construction,  it  is  to  be  expected  that  the  opinion  of  those  advocating  the  use  of  iron  will 
CTentnally  prevail. 

ImPHOVEMENTS    OE     the     ErVEE    ElBELE   AND   THE   CoNSTETJCTION   OE   DOCZS,    &C.,   AT 

Peeston. — Messrs.  R.  B.  Bell  and  D.  Miller,  civil  engineers,  of  London  and  Glasgow, 
have  issued  a  very  carefully  elaborated  report  drawn  up  in  accordance  with  instructions 
received  by  them  from  the  Mayor  and  Corporation  of  Preston,  to  examine  the  Eiver 
Bibble  and  the  port  of  Preston,  with  a-iiew  to  elucidate  their  views'as  to  the  capabilities 
of  the  port  and  river  improvement,  so  as  to  enable  the  Mayor  and  Corporation  to  form 
a  judgment  as  to  the  propriety  of  construction  of  wet  docks  and  of  making  other  im- 
provements. Messrs.  Bell  and  Miller  divide  their  report  under  the  following  heads,  each 
of  which  is  treated  in  a  thoroughly  exhaustive  manner,  viz. :  Of  the  former  state  of  the 
Eiver  Eibble  and  improvements  hitherto  effected ;  the  present  harbour  accommodation ; 
the  present  trade  of  the  port;  the  present  state  of  the  Eiver  Eibble  with  reference  to 
its  capacity  for  future  improvement ;  the  nature  of  the  proposed  floating  accommodation ; 
comparison  of  the  Eibble  with  other  rivers.  The  whole  is  terminated  by  the  "  General 
Conclusions"  arrived  at  by  Messrs.  Bell  and  Miller,  at  the  termination  of  which  they  sav, 
— That  however  beneficial  the  result  of  these  improvements  may  ultimately  be  to  the 
interests  directly  connected  with  the  harbour  or  the  river  navigation,  the  collateral 


advantages  to  Preston  generally — in  the  creation  and  development  of  mercantile  pursuits, 
shipbuilding,  engineering  works,  shipowning,  and  the  numberless  industries  connected 
with  an  important  seaport,  and  in  the  increase  of  population  and  the  enhanced  value  of 
property — would  be  a  hundredfold  greater,  and  would  therefore  have  an  important 
influence  on  all  classes  of  the  community. 

Proposed  New  Docks  at  Liverpool. — Extensive  new  docks,  in  addition  to  those 
under  the  control  of  the  Mersey  Docks  and  Harbour  Board,  are  now  proposed  by  the 
London  and  North- Western  Eailway  Company  at  Garston,  about  six  miles  above  Liver- 
pool, on  the  Lancashire  side  of  the  Mersey.  Active  measures  are  in  course  of  being  taken 
by  the  railway  company.  The  establishment  of  these  new  docks  is  expected  to  meet 
with  strenuous  opposition  from  the  Mersey  Dock  Board,  as  their  construction  would 
necessarily  interfere  with  the  shipping  interest  of  Liverpool.  The  railway  company 
mentioned  are  already  the  owners  of  a  large  dock  at  the  spot  indicated,  and  such  has 
been  the  increase  of  the  trade  at  Garston  Dock  that  it  has  already  ceased  to  aft'ord 
adequate  accommodation  to  the  trade  carried  on  there  and  in  the  immediate  neigh- 
bourhood. It  is  now  almost  continually  full,  and  it  is  no  uncommon  thing  to  find  from 
twelve  to  twenty  vessels  detained  in  the  river  to  await  the  convenience  of  the  Garston 
Dock.  Under  these  circumstances  the  London  and  North-Western  Eailway  Company 
are  in  the  ensuing  session  about  to  apply  to  Parliament  for  powers  to  construct  two 
additional  docks  to  provide  for  the  rapidly-expanding  trade  of  the  district.  The  company 
propose  to  construct  one  dock  to  the  north  and  one  to  the  south  of  that  which  they 
already  possess.  In  connection  with  the  proposed  north  dock,  they  are  applying  for 
powers  to  make  an  embankment  and  sea-wall,  to  commence  at  the  present  dock  and  run 
380  yards  in  a  north-westerly  direction,  and  245  yards  in  a  north-easterly  direction,  along 
the  foiesbore  of  the  Mersey.  The  contemplated  extension  of  the  Garston  Dock  provides 
for  several  acres  of  additional  water  space  and  a  great  increase  of  quay  and  shed  accom- 
modation. Should  the  projected  scheme  receive  the  sanction  of  Parliament  and  be 
carried  out,  it  will  provide  accommodation  for  about  500  vessels  of  the  average  tonnage 
of  those  now  frequenting  the  Garston  Dock. 

UINSS,  METAILURGY,  &c. 

The  Mineral  ■wealth  oe  Colorado. — Mr.  Evans,  ex-governor  of  the  territory  of 
Colorado,  gives  his  view  of  the  mining  prospects  of  that  region,  in  highly  flavoured  trans- 
Atlantic  fashion,  as  follows ; — "  Lying  along  the  great  Cordilleras,  or  snowy  range,  which 
divides  the  waters  of  the  Atlantic  from  those  of  the  Pacific  Ocean,  directly  west  of 
Denver  City,  extending  from  near  the  base  of  Long's  Peak,  in  a  southerly  direction,  for 
over  two  hundred  miles  in  Colorado,  is  what  I  believe  to  be  the  most  extensive  and  richest 
mineral  belt  of  country  iu  the  world.  Prom  five  to  fifteen  miles  wide,  for  this 
vast  extent  the  mountains  are  literally  gridironed  with  gold,  silver,  copper,  and  lead- 
bearing  lodes,  many  of  them    known  to  be  of  great  extent  and  unsurpassed  richness. 

...  I  believe  that  enough  mines  that  are  extensive  and  rich  have  already  been  dis- 
covered, to  give  profitable  employment  to  a  million  of  men." 

Mazing  Iron  Direct  ehom  the  Ore. — As  a  remedy  for  the  defects  in  the  ordinary 
process  of  manufacturing  iron  direct  from  the  ore,  Mr.  C.  M.  Duprey  proposes  that  the 
ore  first  freed,  as  far  as  possible,  by  water  or  otherwise,  from  its  earthy  impurities,  should 
be  placed  in  a  crushed  state  with  pulverised  charcoal  in  thin  sheet-iron  canisters,  in 
quantities  sufficient,  when  reduced,  to  form  a  mass  of  iron  of  the  usual  weight  of  a  puddle 
ball.  An  ordinary  sand  bottom  iron-heating  furnace  is  brought  up  to  a  reducing  heat, 
and  with  a  thick  clear  fire  the  canisters  are  introduced.  The  furnace  is  carefully  main- 
tained at  a  reducing  heat  in  the  usual  manner  by  small  additions  to  the  fire  from  time  to 
time,  as  required,  and  by  a  careful  exclusion  of  the  atmosphere.  Very  little  blast  and  a 
suppressed  draft  are  used,  so  as  to  furnish  a  reducing  heat  without  cutting  the  canister. 
The  operation  resembles  very  closely  the  process  for  annealing  sheet-iron.  Soon  after 
introdnction  the  canister  is  annealed  and  toughened,  so  as  to  assume  a  polished  appear- 
ance. It  should  be  the  aim  to  keep  the  heat  in  this  condition  until  the  metal  is  thoroughly 
reduced  :  should  it  be  increased  the  canisters  may  be  prematurely  destroyed.  Deoxidation 
comm.ences  immediately  on  the  introduction  of  the  ore,  as  proved  by  the  blazing  of  car- 
bonic oxide  from  vents  made  for  the  purpose,  and,  by  occasionally  rolling,  and  at  the 
proper  time  compressing  the  canister,  the  oxidation  is  caused  to  continue  without  inter- 
mission, until  reduction  is  completed.  The  heat  should  then  be  raised  to  weld  or  paste 
together  the  particles  of  iron,  and  then  canister  and  contents,  being  withdrawn,  are 
welded,  in  any  of  the  ways  puddle  ball  is  usually  treated.  The  whole  operation  need  not 
last  longer  than  from  four  to  six  hours,  and  it  is  estimated  that,  allowing  for  all  possible 
contingencies,  a  saving  of  fully  30  per  cent,  on  the  present  cost  of  the  production  of  iron 
would  be  efl'ected. 

Coal  Produce  of  the  United  Kingdom. — The  following  interesting  facts  are  taken 
from  a  paper  entitled  "What  we  owe  to  our  Coal  measures,"  recently  read  by  Mr.  D. 
Page,  P.G.S.,  at  the  Literary  and  Philosophical  Society  of  Newcastle-upon-Tyne:  The 
total  coal  produce  of  Great  Britain  and  Ireland  in  1840,  -was  34,000,000  tons ;  in  the  years 
1857  and  1865  it  was  as  follows,  in  each  of  the  component  parts  of  the  kingdom : — 

1857.  1865. 

^    tons-  tons. 

Durham  and  Northumberland  15,826,525  2-5,032,694 

Cumberland 942,048  1,431,637 

Yorkshire 8,875,440  10,846,000 

Derbyshire  and  Nottinghamshire 3,687,442  4,200,350 

Warwickshire 398,000  859,000 

Leicestershire.., 698,750  965,500 

Staffordshire  and  Worcestershire 7,164,625  12,200,000 

Lancashire  8,565,500  11,962,000 

Cheshire 750,500  8-30,000 

Shropshire   750,000  1,135,000 

Gloucestershire, Somerset,  and  Devonshire...  1,225,000  1,875,000 

North  Wales 1,046,050  1,983,000 

South  Wales  and  Monmouth  7,132,304  12,036,687 

Scotland   8,211,743  12,650,000 

Ireland 120,630  12.3,500 


65,395,707 


93,150.537 


APPLIED  CHEMISTRY. 

Products  of  Petroleum— Chimogene.— By  condensation  of  the  gases  first  coming 
oft' from  petroleum.  Prof.  P.  PL  Van  der  Weyde,  of  Girard  College,  U.S.,  has  succeeded  in 
obtaining  a  lic[uid  which  boils  at  only  40°,  and  produces  most  intense  cold  upon  evapora- 
tion :  if;  has  been  named  Chimogene.  By  applying  heat  to  the  petroleum,  and  gradually 
increasing  it,  there  is  obtained  in  succession — gazohne  (an  inflammable  and  explosive 
liquid,  which  may  be  used  without  danger  in  metallic  lamps  filled  with  sawdust),  naphtha, 
benzine,  kerosene,  and  paraffin,  leaving  only  a  coke,  which  differs  widely  from  coal-coke, 
behind.  Petroleum  itself  is  the  best  lubricator  known,  and  is  applicable  alike  to  the 
most  delicate  mechanism  and  to  the  heaviest  machinery ;  whilst  by  slow  distillation,  at  a 
low  temperature,  hair-oil,  liniment,  and  a  petroleum  castor  oil,  are  obtained  ;  and  from 
petroleum  benzole,  treated  with  a  suitable  acid,  "extract  of  bitter  almonds"  is  produced, 
and  largely  used  forflavonring. 
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LIST  OF  APPLICATIONS  FOR  LETTERS 
PATENT. 


AVk  have  apoptrp  a  new  arrangement  of 
THE  Provisional  Pmotections  applied  for 
BY  Inventors  at  the  Grkat  Seal  Patent, 
Office.  If  any  pifficulty  should  arise 
with  reference  to  the  namks,  addresses, 
or  titles  given  in  the  list,  thk  requi- 
site information  "will  be  furnished,  free 
of  expense,  frum  the  office  .  by  addressing 
a  letter,  prepaid ,  to  the  editor  of 
Thb  Artizan." 


'   Dated  November,  9th,  1S86. 

2918  D.  Crichtnn,  D.  Crighton  and  W.  Donbavand 
Looms  for  weaving 

2919  \V.  Cassap — Expediting:  the  putting  out  ^f 
ships'  bofits 

2920  S.  W.  "Woodroffe— Cc^Tistruction  of  pricies 

2921  ::.  H.  Jnhiis>n— Fasteuiiips  or  couplinss 

2922  F.  B.  Dcering— Eniriues  for  boring  rock  and 
otfapF  mineral,  and  frames  for  bonng  enginea 

2923  W.  E.  Newton— Pocket  knives 

2924  VV.  E,  N^'wtou — Treating-  vegetable  substances 

Dated  November  10th,  1866. 

2925  A,  Gobert  —  Lubricatiog-  OKle-trees  of  fixed 
eng-ines 

2926  H.  A.  BonneviMe — P -riryinp:  foul  waters 

2927  H.  A.  Bunneville— ApmiratUR  for  pumping: 

2928  H.  A.  Unnnf-viMe— Coff**ehulIers 

2929  H.  A.  Bonneville — Greasing  apparatus  to  di- 
minish friction 

2930  H.  A.  Bonneville— New  sorter  and  drilling 
machine  connected  therewith 

29S1  H.  A.  Bonneville— Apparatus  to  excav.ite 

2932  G.  Littie—lnatrumeots  for  trunsraitting  tele- 
grams between  remote  pUtces 

2933  W.  Robertson  aud  C.  J.  Waddell— Carding 
engines 

293i  G.  White— Steam  engine 

2935  H.  Hitchins— Cutting  stone  for  building  pur- 
poses 

2936  F,  B.  Donisthorpe — Finishing  parts  of  woollen 
garments 

2937  G.Joase— OrnRmentin^  and  producing  certain 
figured  arid  embossed  surfaces  lor  vaiious  useful 
purposes 

29jS  J.  F.  Caulkinaand  "W.  J.  Armstrong- Ships' 
anchors 

2939  T.  Skaife- Vibratin<r  lightening  lamp  for  the 
obtaining  of  phutngrams 

2940  N.  Korshunoff^Manufacture  anil  casting  of 
iron  and  pteei,  and  furnaces  and  apparatus  em- 
ployed therein 

2941  R.  Lakm  aurl  J.  Wain— Machines  for  spinning 
and  doubling  cotton  and  otiier  fibrous  materials 

2942  J.  G.  Tonerue— Cutting  and  heading  nails 

2943  J.  H.  Johnson— iVianiifacture  of  chnins,  and 
machinery  employed  therein 

2944  J.  H.  Johoson— File  catting  machines 

2945  W.  G.  E.  Swjnnock — Lace  fabrics 

2946  W.GIark—BieKcb  loading  firearms  and  cart- 
ridges 

2947  G.  Crawshay  and  J-  Thomas— Treatment  of 
scoria  orslug  iit  copper  cres 

2948  G.  Crawshay  aud  J.  Tbomiis- Refining  pig  or 
cast  ir'in  for  puddliug  into  wrought  iron 

^949  J.  Denley— Chimney  tops  for  preventing-  the 
down  draught  of  smoke 

Dated  November  12th,  1866. 

2950  W.  Piddlog— Manufacture  of  bricks,  and  uses 
of  tbe  same 

2951  G.Ptiry — Lockets,  brooc?ie?,  &c. 

2952  O.  Murray— Lowering  bo. its 

2953  J.  Ingham  and  Irl.  Stapper— Testing  the  lubri- 
city of  oils  and  other  lubricants 

2954  W.  Routledge  and  F.  F.  Urmanney— Cutting 
coal,  boring  rocks,  or  other  substances 

2955  G  F.  Freeman — Composition  roller  for  calico 
printing 

295(J  J  Huntley  and  W.  Hampaon  —  Stretching 
woven  fabrics  during-  the  processes  of  stiffening, 
sizing,  dryiut:,  or  fitiifehiug  them 

2957  G.  Crawshay  and  J.  Thomas— Treatmejit  of 
titauifcrous  iron  orts 

2958  A.  V.  Newton — Coal  oil  lamps 

2959  J.  R.  Cadraau— Means  of  formmg  joiuts  be- 
tween sashes,  &.C. 

2960  A,  Hawkins- Forming  ornamental  and  other 
devices  on  aud  iu  marble,  stone,  i-nd  other  sub- 
stances 

2961  J.  C.  Stevenson  and  G.  T.  France — Manufac* 
ture  of  soda  or  alkali 

£962  H.  Crawford  and  J.  Crawford  —  Fini?hing 
tiireaii  and  yarns,  and  machinery  employed 
therefor 

Dated  Novkmber  13th,  1866. 

29G'J  T,  Molineux— Impnivemeuts  id  pianofortes 
29t)4    L.    Brierley  —  Metallic    liedstem'.s.    cots,  and 

couches 
2965  G.  Whitehead- Chimney  tops  or  cowls  _ 
29tJ6  O  ;  Moseley- iMaclimeiy    for    tlie  manufacture 

of  India  rubber  thre-d 
2967  W.    S.   Mncdcmuld  —  Method   and    means    of 

cletiusiuK  textile  and  other  tabrics  and  materials 
::968  J.  Harding- IVlttchme^  foi  doubling  cotton  and 

other  fibrou**.  inatttrials 

2969  A.  Schoiev— N"iU  ur  fastenings 

2970  J.  G.  Tongue— Brech-looding  firearms 

2971  C.  K.  Urooman— Method  of  Hn<i  arrangement 
of  engine  for  towing  butgea  aud  other  vessels 

297-2  \V.  Clark- Treatment  of  rnateriuts  for  the 
muntTTHctore  of  \ariouB  uoeful  articlea 

297;j  F.  \V.  Dahne  und  D.  Thomas— Improvements 
ju  picks  or  niimdrils 

2974  J.  P.  brown— AppHcBtrOn  of  bedBteadB  to 
apartmeuta 


2975  W,  W,  Mflrston- Carving  wood.  Sec,  to  the 
shape  of  a  pattern 

Dated  NovEMBEa  14th,  18fi6. 

297R  J.  F.  Belleville— Anew  aprine"  regulator 

2977  E  J.  Payne — Mode  of  authenticating  tele- 
graphic dispntches 

2978  J    Whitehead- Lcoms  for  weaving 

2979  CM.  Bathias— Registering  the  spepd  of  raa- 
chiuerv  <'r  the  distance  travelled  by  vehicles 

2980  H.  A.  Bouneville— Appaviitus  lo  teach  book 
keepinc- 

2981  H.  A.  Bonnevil'e — Treating  a  certain  bark  for 
the  production  of  a  tibrons  substance  known  in 
coinmerce  by  the  name  of  vegetab  e  silk 

298'<  W.  Clappprton— Multiple  drihiug:  machines 

2983  T.  S  Truss — Constiuction  of  pipes,  and  joining 
the  same,  for  tue  transmission  of  gas  and  other 
fluids 

2984  J    Clark— Railway  breaks 

2985  H.  Hughes — Manufacture  of  tubes  and  other 
articles,  and  apparatus  employed  therein 

2986  T.  Page — Locomotive  engines  and  their  per- 
manent ways 

2987  W.  Clark— Improvements  in  Jocks 

^98^  J.  C.  Morrell— Construction  of  dry  closets,  and 
apparatus  for  preparing  manure 


Dated  November  15th,  1E66. 

2969  W.  A  Lyttle— Steam  generators 

2990  W.  R.  Lake— Loems  lor  weavmg 

2991  H  Lampson— Connecting  together  the  ends  of  1 
iron  and  nther  mt'tal  bande  used  in  balmg  cotton  i 
and  other  bale  goods  packed  under  pressure  I 

2992  T.  Vaughton  and  O.  Vaughtoii— Construction 
of  articles  of  jewellery 

2993  W.  N.  Atkinson— Power  looms 

2994  J.  Erskine — Steam  engines 

2995  J.  Nichols — Wringing  yarns 

2996  E.  C.  Hudges— Breech  loading  firearms 

2997  L.  Bernieri — Photography 

2998  E.  Humphrys — Machinery  used  iu  propelling 
vessels 

2999  T.  B-  Daft— Constmctiug  harbours 

3000  J,  K*'mbie — Marking  railway  and  other  tickets 

3001  E    Dawson— Consumption  of  smoke    &c. 

3002  W.  Grune — A  chemical  decoration  ou  gold, 
silver,  and  other  similar  metals,  and  colours  on 
porcelain,  &c  ,  called  Grunes  proceeding 

Dated  November  16th,  1866. 

3003  J.  Sellers— Looms  for  weaving 

3004  E.  Drucker — Combined  punching  and  eyelet 
machine 

3005  G.  Davies  —  Method  of  and  apparatus  for 
stopping  or  closing  ves-els 

300S  G.  Davies— Inkstands 

3007  J.  H.  J.  hnson— Coverings  for  floors 

3008  J.  Vero— Boots  and  shoes 

3009  A.  V.  Newton— Ladies' skirts 

3010  C.  E   Brooroan— Spinning  machinery 

3011  R.  WooUatt— Instrument  to  be  employed  in 
producing  local  anaesthesia 

3012  J.  M.  Dunlop  aud  F.  Crossley— Catting  india 
rubber 

Dated  November  17th.  1366. 

3013  J.  W.  Hnrst — Method  of  placing,  stowing,  and 
employing  life  rafts  on  board  ship 

3014  A  E.  Blavier- A  prcceeding  of  conservation 
of  cereals  and  substances  alimentary,  vegetable 
and  antmal 

3015  C.  W.  Or  ford— Portable  bath 
3916  J.  Bolvin— Steam  engine 

3017  C.W.  Dixon— Sli('e  valves 

3018  D,  Kirkaldy  —  Instrument  for  ascertaining 
correct  measurements 

3019  N.  M.  Marin- Knapsacks,  valises,  and  other 
portable  c^ses  i  » 

3020  I.  Evans- Braces 

3021  F.  H.  Gospage— Preparing  cotton  seeds  for  the 
process  of  decortication 

3022  T.  W.  Webley — Breech  loading  firearms 
SO'iS  W.  E.  Gedge— Improvements  applied  to  clocks 

and  tothe  receiving  appaiatus  of  telsgraphs 

3024  J.  H.  A.  Grusoo — Railway  wheels  and  tires 

3025  W.  E.  Newton — Machinery  for  submarine  ex- 
cavations 

Dated  November  19th,  1866 

3026  E.  W.  Morton— Wheels  for  carriages  and 
vehicles 

30i7  S.  Glenton— Arrangement  of  furnace  for  the 
coiiBumption  of  smoke  in  steam  boilers 

3028  T.  Earp— Improvements  in  safety  cabs  and  like 
vehicles 

3029  J.  Bernard— Motive  power  engines 

:i030  A.  P.  I'rice — Manufacture  of  carbonate  of  soda 

3031  T.  Wardlaw— Reaping  machmes 

3032  C.  H.  Simpson— Steam  engines  and  propellers 
for  propelhuK  ve^-sels 

3033  J.  H.  A.  Gruson— Armour  platmg  for  vessels 
of  xvar,  N.C. 

3034  T,  Greenwood— Construction  of  lathes 

3Ui5  J.  H.  A  Gruson— Gun  carriages  and  means  of 

working  heavv  ordnance 
303t>  W   A    Gibba— Drvmg  hay  and  other  cut  crops 
30:i7  T.  Whitley- Combiog  wool  and  other  tilire 
:^038  J.  L.  Clarke— Electric  telegiapha 

3039  J.  iJaker— Magnetic  eugines 

Dated  November  20th,  1866. 

3040  W  Chambers— Stiffening  and  finishing  textile 
fabrics 

3041  T   M.  Gladstone— Chains  and  chain  cables 
3u4'i  C.  D.  Abel— Drying    tan,  und    machiueey  em- 
ployed for  tliat  purpose 

3843  G.     HaBeitiiie— Coustruetion   of   hay,  mnnuie, 

und  other  forks 
304i  A.  Hunter- Mode  of  nscertainiug  the  position 

of  such  vessels  ns  have  foundered  at  sea 
SOift  E.  Tliomn— Saiely  lamps 
304G  R.  A.  Hardcftbtle- Ruisiug  aud  Jowering  heavy 

bodies 

3047  C.  E.  Brooraan— Method  of  coating  iron  and 
Bteel  with  c  fpi'r 

3048  J.  Robertson- Regulating  and  controuing  tbe 
pressure  and  flow  of  fluids 


3049  J.H.  A.Gruson— Breech  loading  ordnance 
S050  J.  Howard  anil    E.  T.  Boustield— Reaping  and 
mowing  machines 

3051  J.   H.    A.    Gruson — Manufacture   of    guns  or 
heavy  ordnance  ot  cast  metal 

3052  E.  H    Knight— Improvements  in  governors 

Dated  November  21st.  1S66. 

3053  J.  Tasker— Door  mats 

3054  G.  Haseltine — Volute  sprins-s 

■20b3  C.  J.  VVahab— Purify  in  u'  polluted  water 
3n5S  W.Clnrk-Steam  boilers 

3057  J.  Brindley — Artificial  incubatir 

3058  A.    V.    Newton  —  Mauufactuting  spikes    and 
rivets 

3059  G.  Hase'tine — Attaching  casters  tothe  stands 
of  sewing  machines 

30f)0  E.  Morwood— Goatiner  plates  of  metal 
:iOG\   P.  G.  B.  Westmacott— Conveying,  distributing, 
cleaning,  and  conditioning  corn  and  grain 

3062  J.  Barker — Preserving  com  or  other  gram 

3063  P.  GledhiU— Cutting  coal  and  other  minerals 


Dated  November  22nd,  1866. 

3064  J.  Nicholson- Safes  aud  other  similar  deposit 
tories,  and  construction  thereof 

3065  G.  Haseltine— Drilling  rocks 

3066  P.  R.  M.   L«  Gueo- Combining  tungsten  with 
cast  iron  by  conglomeratiug  reduced  wolfram 

3067  T.  McComas— Raisingsunken  vessels 

3068  R,  Holiday — Distance;  signals  on  railways 

3069  J.  Berry,  J.    B.    Turner,    and   C.  Vickerman— 
Twisting  yarns  of  wool,  &c. 

3070  R.  E.  Lazonby— Opeuing  and   cleaning  fibrous 
materials 

30/1  J.  H.Johnson — Raisins,  lowering,  moving,  or 
irausporliuff  heavy  bodies 

3072  C.  E.  Brooman— Iron  forironin-r  : 

3073  W.    R.    Lake— Tapping   beer  cusks,   and  other 
like  vessels  containing  liquids  under  pressure 

3074  G.  F.  Stidolph,J.Stid4ph.  aud  J.  R.  Morley— 
Shop  fittings 


Dated  November  23rd,  1S66. 

3075  F.  Maunder  —  Preveniitig  the  recurrence  of 
leriods  of  est  essive  speculation  and  panic 

3076  M.  Mars— Improved  digitorium 

3077  J.  Kitchen,  VV.  Kitchen,  and  S.  SaraueU- 
Railway  break 

3078  I.  Riley— Links  for  conuectiog chain  cables  and 
other  chains 

3079  W.  H.  P.  Gore  and  R,  Green- Constructing 
and  repairing  roads,  and  iipparatus  employed 
therefor 

3080  W.  W.  Smith— Fixing  the  tires  of  railway 
wheels 

3081  J.  Robinson  -Economising  fuel  by  ret  ining 
and  applying  heat  to  th-  he.aing  of -a  ater 

3082  J.  Robinson- Econnm.sing  fuel  by  retaining 
and  applyin-r  bent  to  the  heating  of  water  in 
iocnmotive  boilers 

3083  R.  Potter— Cleansing,  purifying,  aud  bleach- 
ing various  kinds  of  fir^iu 

3084  J.  Coulsou- Elevating  straw  and  other  produce 

3085  F.  Tverm^iu —Shades  for  shielding  the  eyes 
from  the  glare  ot  stiong  li-^lits 

3086  J.  J.  Coleman  aud  T.  H.  Coleman— Hydraulic 
Cements 

3087  T.  R  Harding  and  T.  W.  Harding— Drilling 
cornbsand  hackles 

3088  F.  R.  A.  Glover— Raising  and  lowering  persons, 
goods,  or  articles  in  dwelling  houses  and  other 
bnildings 


Dated  November  24th,  18G6. 

3089  E.  Funnell— Electric  signals  for  use  on  rail- 
ways 

3090  C.  W.  Siemens  —  Conveying  telegiaph  de- 
spatches, &c.,  through  tubes 

3091  O.  D.  J.  Seiiz— Bleachin-  of  fibrous  substances, 
nnd  manufacture  of  bleaching  powder.  &c, 

3092  H.  M.  Clements— Signals  to  be  used  upon  r;al- 
ways 

3093  J.  Mitchell  and  W.  C.  Laird— Detergent  ma- 
terial applicable  to  thecleansiugof  wool,  Jtc,  and 
to  all  purposes  where  coarse  eo^ip  is  us«d. 

3094  R.  B.  Jones- Transmitting  and  recording  mes- 
sages or  signals 

^095  W.  Bsss— Making  of  nails,  &c. 

3096  W.  B.  Johnson— Anaugiug  and  driving  the 
shaftinsf  of  loom  sbeds 

3097  J.  K    Leather— Salts  of  soda  and  potash 

3098  G.  Haseltine— Looms  for  nmuufacturing  pile 
fabrics  ,     ,     „     , 

309!)  C  H.  Southall,  R.  Heap,  and  J.  rnsker- 
Uniting  tofiether  two  ^.r  more  Hirins  of  leather  or 
other  material  to  lie  used  as  machine  belts,  6tc. 

3100  W.  botwooil— Raising  and  lo^venng  the  heads 
of  carriages 

3101  C.  Wood— Measuring  tbe  temperature  of  cur- 
rents of  air  orfi^uid 

Dated  November  26tu,  1866. 

3102  J.  Buckley— Preparing  and  spinning  cotton  or 
other  fibrous  substances 

3103  W.  E    Ged;.e— Manuiacturing  wadding 

3104  W.  E  GedBe—Evupurating  the jiiicesof  various 
substances 

3103  \y.  R.  M.  Thomson— Cuttiu'^  iron  and  other 
metallic  tnbcsor  pipes  and  mncbiues  for  that  iiud 
to  some  exteut  other  analogous  purposes 

3106  W  E.  Newton— Extracting  oil  and  pantthuu 
from  bituminous  suhstauces 

3107  J.  E.  Bovd- Grass  in.. wing  mncbineR 
3U)S  G.  H.  Morj;un  aud  fl.  Morgan -Carnages 
31Q9  W.  Taylor— Treatmeiii  of  jute,  &c.,  nndajpa- 

ratus  employed  rhereio  , 

3110  W.  H.  Harrison— Producing  optica!  illiisioos 
fordramiiticand  other  like  exhibitions 

3111  T.J.  Barron— Converting  iron  into  steel  by  the 
action  of  certain  gasts,   and    producing   gases  for 


table  substHUces  .        ,     , 

0113  R.    H.    Court'jnay  —  Preparation  ot    printing 

surfaces  by  the  aid  of  photography 
3114  W.  Clark— Preparation  o(  leiuher,  etc.] 


Datkd  November  27th,  1866. 

3115  J.H.  Johnson — Woollen  and   other  yarn,  and 

tieiititig  the  same 

3116  A.  Fournet  and  O    Nadaud — A  magic  camera 

3117  C.  Crockford  — Manuficture  of  spelter,  Ike- 

3118  C.  Crockford— Obtaining  nneiul    proiiuctB  from 
certam  raatertals  produced  iu    costing    iron  ^vith 

3119  J.  Kerfoot — Muhs  for  spinning   and  doubling 
cotton  and  other  fibrous  subsmnres 

3120  J.  H.    Atterbury   and    S.    Woo!f-Eanhenwa:e 
and  other  plastic  materials 

3121  J.  Law— Crding  wool,  &c. 

3122  T.    Dickins,   H.    Heywood,   aud   J.    Holland— 
t  urimces  aud  steam  boijers 

3123  A     V.    Newto:i  —  Making  cost    stc*-!    railway- 
wheels,  &c. 

3124  W.  Clark— Means  for  indicating  the  time  and 
distance  travelled  by  vehicl-s 

3125  R   George — Olitaining  motive  power 

31-26  J.Tomliu   and    C.    Hook— -Manufacture  of  gas- 
and  preparation  of  fuel 

Dated  Novkmber  25th,  1866. 

3127  G.   Backhouse — Manufacturing    cardboard  or 
pisteboard 

3128  R.  Norf. Ik— Reaping  machines.  See. 

3129  H.Timms — Furniture  springs,   and  machinery 
to  be  employed  therein 

3130  W.  Clark — Impermeable  mastic  compositions, 
and  their  application 

3131  W.     I'idding  —  Treating    coffee    and   tea    for 
general  uses 

31i2  H    Loogsford — Harness,  saddle,  and  tugs ' 

3133  W    R   Lake— White  Icau 

3134  G.  Haseltine — Regulating   and  ^rt^istering  the 
tension  of  pianoforte  etrinifs 

3135  G.  Howard— Elastic  seat  c- 

3136  L  A.  Fargon — Formiog  the  paints  of  iron  and 
other  tubes 


Dated  November  29tb,  1566. 

3137  J.  Wadsworth — Rendering  the  soles  and  heela 
of  boots,  shoes,  and  dogs  more  durable,  &c. 

3138  G.  Crosslev- Driving  wire  blocKS 

3139  E.  Hughes— Exhausting  and  forcing  air  and 
gases,  ^c. 

3140  T.  W.  Plum  —  Drawing  off  beer,  &c.,  from 
casks  and  other  vessels 

3141  R.  Mitchell  —  Revolving  watch  bow  and 
peudant 

3142  E.  V.  L.  Ebersburg— Milk  for  feeding  {Jinfant* 
aud  invalids 

3143  J.  Field— Steam  engines 

2144  F.  La  Moile — Reariug  young  chickens  ' 

3145  W.  Brookes— Railway  wheels  ctilleo  disc  wheels 

Dated  Novemdkr  30th,  I8fi6. 

3146  E.  T.  Hughes— Saccharatification;  of  >ugaryr 
sobs can ces 

3147  T.  iVtitjean— Method  of  comb-jstiou 
31-tH   K.  E.yu-ll«— Miiffs 

3149  H.B;iteman— Pumps  and  fire  eugines 

Sl.W  WW.  PiU-ber-Horfe  shoes 

3151  L.  Turner— Elastic  fabrics 

315v!  W.  Clark— Green  colouring  matters 

3153  A.  Davy — Ch«ir  supports  lor  the  ra.Is  of  rail- 

WrtVS 

3154  H.  'P.  Truefitt— Hair,    nail,  tcoth,  and  flesh 

bru^^hes 

Dated  December  Ibi,  1866. 

3155  P.  McGregor— Spinning  nnd  doubling 

3156  J.  Webster — Lighting,  heating,  Hud  cookinc 
apparatuB 

3157  W.  Cnghton- Preparation  and  manufactura  of 
cotton,  &c. 

3158  J.  Ramsbottom — Compound  steam  engines  and 
steam  generating  furiiHces 

3159  W.  E,  NewtOD  —  Untwisting-,  opening,  and 
carding  all  kiudtiof  rope  and  coidiige 

3160  GMansell— Lettered  tablets,  && 

3161  W.  £.  Newtou — Rolls  of  spinning,  drawitig-y 
and  other  mHchines 

316'.^  H.  Bateman — Corkscrews 

3163  J.  Pratt— Writing  with  type 

3164  W.  Butler  and  A.  Dnlgety— Counection*  be- 
tween railway  engines  aud  ctiiriH((«8' 

3165  S.  J.  Browning- Diatilling  a.  H  water 

Dated  DECEMBBrt  3rd,  18^6. 
3165  T.  Barker— Delivery  of  fog  siguaU  upon  niiU 

WHVS 

3167  J.  Nuttail— L'oniB  'or  weaving 

31ri8  F.  Waddingtou— Doublingsliv-rsof  enids.  Xrr. 

3169  M.A.  F.  Mennona — Automatical  perfurmance 
of  mu5Jc  ou  pianos,  &c 

3170  H.  A.Dutrenc- Chimney 

3171  J.  T  A.  Mallet— Producing  jointly  'T  scpa- 
lately  oxygen  and  chlorine  with  a  same  chemical 
siibstHUce  audio  the  same  apparntns 

3172  E.  McLean — Pianofortes  tii.d  huimmnums 

3173  \V.  Clark  —  Applying  and  regulating  motive 
power 

3174  B    J.  B.  Mills- Beach  vices 
:-(17J  K.  Volt;mnuu— ploughs 

3176  A  Herman  and  H.  Brethauer— Uisch  ir^jing: 
liiige  water  from  vessei^'  holds 

3177  D.  Winstnnley  —  Obtaining  1  n^so  T>:liei*Q  or 
>  ther  stich  designs  in  rehcf,  Kc. 

3178  W.  H.  tiarfield— Cliain  cable  holders 
3l7a  J.  A.  Coffey—Heating  nnd  cooling  fluids 

Dated  Drcembek  4ih,  1866. 

318il  H.  A.  Bonueville — Mnnufnctui-e  of  white  lead 

nnd  vesiselscounccied  therewith 
31S1  J.  HonoH— I'roduciug    met.iUic    pipes,    tubes, 

or  other  simitar  bullow  articles 
31^2  J.  tfmeetou— Sigiiuliing  upparntua  forrailwaj 

trait  iK 
3183  T.  Wilson- Cartridgesfor  breech  loading  fire- 

iirms 
3li?4  J.  Broudbeiil— Weft  forks 
3185  E  S^.ug-Sewmg  machines 
31S6  G.   Hi.s-lline— .Mowing  and  renpmg  macbiaes 
31H7  K.  Kohn— Catling  Buvur  cane 
3188  D.  S.  Chater— ITeveulion  ot  smoky  chimneys 
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THE  SCREW  STEAMSHIP  "  BITTERN." 
{Illustrated  iy  Plates  309  and  310.*) 

The  great  importance  to  a  commercial  steamship  company,  more 
especially,  of  fuel  economy  in  the  management  and  working  of  a  steam 
fleet  is  tmderstood  and  admitted,  and  every  intelligent  superintendent 
engineer  of  a  steamship  company  is  fully  alive  to  the  necessity  for  practically 
tackling  the  question  in  each  case,  in  accordance  with  his  own  views, 
or  as  he  may  consider  best  adapted  to  the  particular  requirements  of  the 
■service  with  which  he  is  connected. 

It  is  now  a  well-known  fact,  in  the  application  of  a  superheater  to  a 
marine  steam  boiler  that,  generally,  the  worse  the  boiler  the  better  result 
obtained  through  the  application  ;  indeed,  the  addition  of  a  superheater 
to  -do  what  the  boiler  in  its  original  state  did  not  do,  but  if  it  had  been 
properly  designed  ought  to  have  done,  is  like  all  other  kinds  of  patching 
and  mending,  but  a  remedial  apology  for  an  imperfect  condition  of  things ; 
this  is  only  to  be  avoided,  as  we  have  for  many  years  past  pointed  out,  by 
higher  scientific  skill,  and  the  application  of  observed  results  of  past 
experience  being  conjointly  brought  to  bear  on  the  designing  of  steam 
boilers;  always  the  loas;  iuviting  and  seductive  part  of  steam  engineering. 

Surface  condensers  and  surface  condensation — ^matters  more  attractive  to 
the  ino-enious  practical  mechanic  and  the  marine  engineer  more  particu- 

j^j-ly have  had  their  fair  share  of  attention  bestowed  on  them  during  the 

last  fifteen  years  or  so,  and  the  mere  attempt  to  give  a  list  of  the  patents 
granted  in  England  for  such  contrivances  would  well-nigh  fill  a  third  part 
of  a  number  of  The  Artizan  ;  but  the  importance  of  the  application  of  a 
really  effective  surface  condensation  to  ocean-going  steamers  is  not  under- 
rated amoncrst  engineers,  and  although  numerous  failures  in  the  application 
have  occuired  in  practice,  as  steamship  owners  well  know,  the  latter  are 
o-enerally  willing  to  risk  much  to  secure  the  attainment  of  a  real  and  con- 
tinuous economy  in  the  development  and  use  of  steam  power. 

Boxes  of  brass  or  copper  tubes  ingeniously  varied  in  every  conceivable 
kind  of  way  to  meet  the  fancy  of  the  designer,  have  perfonned  their  function 
of  condensing  the  exhaust  steam  by  the  aid  of  cold  salt  water  applied  to  the 
opposite  side  of  the  metal  surfaces,  and  the  cooling  down  of  the  fresh  water 
of  the  condensed  steam  from  water  originally  more  or  less  salt  when  in  the 
"boiler,  have  been  found  to  mvolve  a  destructive  action  upon  the  boiler- 
plates, tubes,  and  other  parts  of  the  steam-generating  and  utilising  apparatus 
of  the  ship ;  and  when  iron-surface  condensers  and  their  connections  are 
adhered  to  and  adopted  of  suitable  propoi'tions  and  construction,  thej^  are 
preferred,  although  tinning  all  the  surfaces  of  brass  and  copper  condensers 
has  been  found  to  prevent  the  destructive  action  complained  of. 

The  superintending  engineer  of  the  Cork  Steamship  Company,  3Ir. 
Alexander  Crichton,  has  for  several  years  conducted  a  series  of  useful 
experiments  upon  the  various  practical  details  of  steamship  management 
and  economy,  and  boiler  construction  and  surface  condensation  have  been 
amongst  the  subjects  under  his  investigation. 

Some  experiments  undertaken  by  Mr.  Crichton,  nearlj"-  twelve  months 
aco,  upon  a  small  steam  screw  j-acht,  induced  him  to  substitute  for  the 
>)ox-shaped  sm'face  condenser  some  iron  pipes  or  tubes  placed  under  the 
ship's  bottom,  on  each  side  of  the  keel,  the  one  end  of  each  pipe  being 
connected  with  the  exhavist  of  each  engine  :  the  other  end  being  also  caiTied 
in-board  was  connected  with  the  air  pump.  The  results  obtained  by  Mr. 
Crichton  were  so  satisfactory  as  compai-ed  with  those  of  other  condensing 


*  Plate  No.  310  will  be  given  in  our  next. — Ed.  "  Abtizan"." 


apparatus  he  had  used,  that  he  was  induced  to  propose  to  his  directors  to 
alter  the  engines,  boilers,  and  machinery  of  the  screw  steamer  Bittern . 
The  proposition  having  been  accepted  was  acted  upon,  and  the  Bittern  was 
laid  up  for  the  purpose,  and  the  alterations  were  carried  out  by  Mr 
Crichton  without  loss  of  time.  The  old  boilers  being  in  bad  condition, 
were  replaced  by  new  ones,  and  are  loaded  to  woi'k  at  201bs.  per  square  inch, 
instead  of  151bs.,  the  previous  working  pressure.  Instead  of  using  the  old 
injection  condenser,  cover  plates  were  put  over  the  former  openings  con- 
necting the  condenser  with  the  exhaust  of  each  engine  and  a  short  junction 
pipe,  forming  a  feed-water-heater,  was  introduced  between  the  exhaust  of 
each  engine  and  the  ship's  side.  Here  a  compound  shut-off  valve  was 
introdxiced  by  which  the  steam  could  be  either  turned  into  the  external 
condensing  pipes,  or  discharged  above  the  deck  line  ;  or,  in  case  of  accident 
to  the  smiace  condenser,  the  pipes  in  connection,  or  the  shut-off  valves,  the 
cover  plate  of  the  old  injection  condenser  could  be  at  once  removed,  and  the 
injection  condensation  employed  as  before.  Beyond  the  shut-off  valve  of  each 
engine  the  condensing  pipe  extends  outside  the  ship,  so  as  to  be  below  the 
greatest  "breadth,  and  out  of  harm's  way.  The  condensing  pipe  of  each 
engine  was  made  to  pass  along  the  one  side  round  the  stern,  through  the 
screw  opening,  and  along  the  other  side  of  the  ship  in-board  to  the  foot  of 
the  air-pump.  Mr.  Crichton  found  in  the  course  of  his  experiments  in  the 
use  of  external  oondensing-pipes  that  thin  wrought-iron  condensing-pipes, 
carefully  galvanised  inside  and  outside,  were  better  than  cast-iron  pipes, 
which  he  first  used  of  lOins.  bore  and  |in.  thick,  and  then  substituted 
two  wrought-iron  pipes  along  each  side  of  the  shij^,  each  Tins,  diameter, 
and  I'^ins.  thick,  connected  together  at  each  end  fore  and  aft  with 
a  single  breeches  pipe,  each  length  of  double  pipes  belonging  to 
each  engine  being  free  to  expand  and  contract  at  the  stern  of  the  ship, 
whilst  the  pipes  are  held  in  their  places  and  secured  to  the  ship's  sides  by 
bands. 

The  main  parts  of  the  engines,  which  are  vertical  trunk  engines  geared 
to  speed  the  screw,  are  generally  the  same  as  before.  The  air-pump,  how- 
ever, is  reduced  to  one-halt  of  its  former  area,  and  an  air-pipe  of  six  inches 
diameter  has  been  fitted  to  the  hot  well,  to  allow  the  air  pumped  out  of  the 
condensed  fresh  water  to  escape  without  lifting  the  discharge  valve  at  the 
ship's  side. 

'^Tien  the  Sittern  was  again  completed  for  service  she  was  put  upon  the 
same  station,  and  subjected  to  a  series  of  trials,  of  which  correct  records 
were  taken  similar  to  those  previously  kept  of  her  performances,  and  the 
extent  of  the  improvements  effected  by  the  alterations  carried  o\it  by  Mr. 
Crichton  were  so  satisfactory  as  to  be  well  worthy  of  record. 

Comparing  the  results,  the  economy  and  other  advantages  obtained  since 
the  introduction  of  the  surface  condenser  by  Mr.  Crichton  are  so  self- 
evident,  that  it  only  remains  to  point  out  that  whilst  some  portion  of  the 
improved  results  doubtless  arose  from  the  use  of  the  new  boilers,  the 
proportion  due  thereto  can,  without  difficulty,  be  readilj'  separated  from  the 
other  elements,  the  materials  for  the  calcvilation  being  given. 

It  will  be  ol.iserved  that  the  coal  consiunption  per  hour  is  now  less 
than  formerly,  although  the  speed  of  the  ship  is  gi'eater,  whilst  the  coal 
consumed  per  indicated  horse  power  per  hour  shows  a  considerable  reduc- 
tion in  quantity.  No  doubt  a  large  proportion  of  this  economj-  is  through 
the  boilers  now  being  fed  with  fresh  water  of  low  density  not  necessita- 
ting the  "blowing  off"  to  preserve  the  boilers  free  from  scale  and  salt 
incrustation;  and,  on  examining  the  interior  of  the  boiler  none  of  those  well 
known  signs  of  galvanic  action  and  cori'osion  which   takes  place   when 
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brass  tubes  or  sheet  surface  condensers  are  used  cotild  be  found,  nor  is  it 
possible  for  such  action  to  occur. 

The  following  particularB  and  abstracts  from  the  log  of  the  ship  will  more 
readily  convey  what  we  consider  the  advantages  of  Mr.  Orichton's  improve- 
ments : — 

Comparative  performance  of  Corh  Steamship  Company's  vessel,  "  JBitiern," 
fitted,  with  common  injection  condenser,  and  with  A.  Crichton's  surface 
condenser  duriny  two  voyayes  from  Corlc  to  Cardiff  and  hacTc. 


Tonnage,  gross     

Horses-power,  nominal  

Diameter  of  Cylinders  (deducting  area  of 
trunk) 

Length  of  stroke , 

Eevolutious  per  minute 

Pressure  of  steam  on  safety  valves  

Vacuum  per  gauge 


Indicated  pressure  of  ('Meanof  both  enffines") 

steam  Jon  pistou   through- ( 

I  out  top  and  bottom  { 
Indicated  vacuum  .. .  ^.stroke   ) 

Indicated  horses-power 

Eatio  of  indicated  to  nominal  horse-power 

Condensing   surface    per  nominal  horse- 
power     

Ai'ea  of  fire  grate     

Mean  speed  of  Vessel  per  hour 

Mean  consumption  of  coals  per  hour   

Mean  consumption  of  coals  per  hour  per 
indicated  horse-power    


Mean  density  of  water  in  boilers. 


Diameter  of  screw   

Pitch  of  screw 

Eevolutious  per  minute  . 


With  Common 
Condenser. 


664  tons 
110  horse-power 

=  43  inches 

33  inches 

40  revolutions 

15  lbs. 

25  inches 

8.05  lbs. 

10.2    lbs. 

358  horse-power 

3.25  to  1 


84.5  sq.  ft. 
8.75  knots 
13.3  cwt. 

3.89  lbs. 

If 
32 

lift.  9in. 

10ft.  9in. 

86.6  revls. 


With  Surface 
Condenser. 


664  tons 
110  horse-power 

=  43  inches 
33  inches 
46  revls. 
20  lbs. 
27  inches 
10.75  lbs. 

11.00  lbs. 

484  horse-power 

4.4  to  1 

5.85  sq.  ft. 

80.25  sq.  ft. 
9.6  knots 
12.7  cwt. 

2.81  lbs. 

1_ 

32 

lift.  9in. 

10ft.  9in. 

99.6  revls. 


The  speed  of  the  .ship,  it  will  be  seen,  notwithstanding  the  addition  of 
the  exterior  pipes,  has  been  considerably  improved  consequent  upon  the 
larger  power  now  given  out  by  the  engines,  owing  to  the  higher  pressure 
of  steam,  the  increase  of  effective  vacuum,  and  the  reduction  of  engine 
power  required  to  work  the  air-pump,  now  only  of  half  the  former  area. 

Although  Mr.  Orichton  has  departed  from  the  usual  proportion  of  con- 
densing surface  per  normal  horse  power,  yet  ho  appears  to  have  given 
amply  sufficient  in  the  present  case,  judging  by  the  amount  of  vacuum 
obtained,  and  which  we  are  informed  is  more  constant  or  steady  at  the 
amount  recorded  than  the  vacuum  of  the  old  injection  condenser,  although 
the  latter  was  never  so  high  or  effective.  Moreover,  on  taking  the 
temperature  of  the  return  condensing  pipe  inward  it  was  not  found  to 
exceed  100°  at  any  time. 

Having  looked  carefully  into  the  recorded  performances  of  the  Bittern,, 
during  a  series  of  voyages,  both  before  and  since  the  alterations  in  her 
engines  and  machinery  made  by  Mr.  Crichton,  we  have  thought  them  of 
sufficient  interest  to  lay  the  results  before  the  readers  of  The  Artizan, 
accompanied  by  two  sheets  of  coppei'-plate  illustrations,  to  convey  more 
accurately  than  can  otherwise  bo  done,  the  mode  in  which  Mr.  Crichton  has 
carried  out  his  improvements.  In  Plato  No.  309,  fig.  ],  is  a  transverse 
section  of  the  ship  and  engines,  and  fig.  2  is  a  sectional  plan.  In  Plate  No. 
310,  a  side  elevation  of  the  ship  shows  the  arrangement  and  disposition  of 
the  surface  condensing  tubes.  As  we  are  unable  to  give  the  detail  textual 
description  of  the  several  parts  of  the  various  figiires  in  Plates  309  and  310, 
in  our  present  number,  wc  propose  to  defer  them  until  our  next,  when  wo 
expect  to  be  in  a  position  to  furnish  some  additional  particulars  concerning 
the  Bittern!s  perfonnancos. 


ON  VAST  SINKINGS    OF   LAND    ON    THE    NOETHERLY    AND 

WESTERLY    COASTS    OF    PRANCE   AND    SOUTH    WESTERN 

COAST  OP  ENGLAND,  WITHIN  THE  HISTORICAL  PERIOD. 

By  E.  A.  Peacock,  Jersey. 

(^Conthiued  from  page  6). 

Csesar  mentions  tliat  he  sent  Sergius  Galba  with  the  twelfth  legion, 
"because  he  willed  that  a  passage  should  be  laid  open  through  the  Alps, 
by  which  passage  merchants  had  been  o.ccustomed  to  go  with  great  danger 
and  great  tolls."* 

133.  Which  ioas  the  Isle  oflctis  ? — Certain  eminent  authorities  are  of 
opinion  that  the  geographical  change!  '  which  has  occurred  since  St. 
Michael's  Mount  was  "  the  hoar  rock  in  the  wood,"  cannot  have  taken 
place  within  the  last  2,000  years,  because,  as  it  has  been  alleged,  this  was 
the  island  referred  to  by  Diodorus,  who  v/^rote before  Christ,  when  bespoke 
of  the  Britains  carrying  the  tin  into  an  island  situate  before  Britain, 
called  Ictis.f  If  St.  Michael's  Mount  was  not  Ictis,  I  know  of  no  other 
competitor,  unless  it  be  Wolf  Eock.  The  Eev.  W.  Borlase,  P.E.S.,  and 
Sir  Henry  de  la  Beche  (Report  on  Cornwall,  &c.,  p.  418),  both  give  us 
reason  to  believe  that  there  have  been  great  losses  of  land  within 
historical  times,  and  the  latter  adds — "  Of  the  great  loss  of  this  land 
within  modern  times  Dr.  Boase  adduces  ample  proof,"  to  say  nothing  of 
Camden,  and  his  tradition  of  the  lost  country  of  the  Lionesse.  One  part 
of  the  question  is,  do  not  the  submarine  trees  of  the  Eev.  Mr.  Borlase  (and 
of  others  to  be  specified  hereafter),  by  their  comparative  freshness, 
indicate  a  comparatively  modern  submersion,  like  the  submarine  trees  of 
the  Channel  Islands,  or  in  the  Bay  of  Mont  S.  Michel  ? 

Let  us  hear  the  Eev.  Mr.  Borlase.  Tlie  Eev.  William  Borlase,  F.E.S., 
read  a  paper  which  is  published  in  the  "  Transactions  of  tlie  Royal  Society," 
for  1757,  p.  80  : — "  Of  some  trees  discovered  underground  on  the  shore  at 
Mount's  13ay,  in  Cornwall."  In  the  said  place  one  day,  Mr.  B.  fonnd 
the  roots  of  a  tree  branching  off  from  the  trunk  in  all  directions,  and  on 
further  search,  about  30ft.  to  the  west,  he  found  the  roots  of  another  tree, 
but  without  any  trunk,  "though  displayed  in  the  same  horizontal  manner 
as  the  first.  50ft.  further  to  the  north,  was  the  body  of  an  oak,  3ft.  in 
diameter,  reclining  to  the  east.  On  digging  about  it,  it  was  traced  6ft 
deep  under  the  surface ;  hut  its  roots  were  still  deeper  than  they  could 
pursue  them.  Within  a  few  feet  distance  was  the  body  of  a  willow,  lift, 
diameter,  with  the  bark  onj  and  one  piece  of  a  large  hazel  branch,  with 
its  bark  on.  What  the  first  two  trees  were  it  was  not  easy  to  distinguish, 
there  not  being  a  sufficiency  remaining  of  the  first,  and  nothing  but  roots 
of  the  second,  both  pierced  with  the  teredo,  or  augur  worm.  Eound  these 
trees  was  sand  about  lOin.  deep,  and  then  the  natural  earth  in  which  these 
trees  had  formerly  flourished.  It  was  a  black  marsh  earth,  in  which  the 
leaves  of  the  juncus  were  entirely  preserved  from  putrefaction.  These  trees 
were  300yds.  within  full  sea  mark;  and  when  the  tide  is  in,  have  at  least 
12ft.  of  water  above  them.  But  these  are  sufficient  to  confirm  the  ancient 
tradition  of  these  parts,  that  St.  Michael's  Mount,  now  enclosed  half  a 
mile  with  the  sea  when  the  tide  is  in,  stood  formerly  in  a  wood.J  That 
the  wood  consisted  of  oak,  very  large,  hazel  and  willow  trees  is  beyond 
dispute.  That  there  has  been  a  subsidence  of  the  sea  shores  thereabouts, 
is  hinted  in  a  former  letter  ;  §  and  the  difterent  levels  and  tendencies 
observed  in  the  positions  of  the  trees  found,  aftbrd  some  material  inferences 
as  to  the  degree  and  inequalities  of  such  subsidencies  in  general  (?);  as 
to  the  age  in  which  this  subsidence  happened  (it  is)  near  1,000  years  since 
at  least."  In  Milner's  -'Gallery  of  Nature,"  p.  387,  it  is  stated  that  in 
the  time  of  Edward  the  Confessor,  the  rock  of  St.  Michael's  Mount  was 
the  site  of  a  monastery  described  as  being  near  the  sea;  !»ud  as  the  storm 


»  De  bello  GaUico.  Lib.  111.,  c.  1. 

t  "  Hardwicke's  Report  of  the  Birmingham  Meeting,"  p.  126  ;  and  Brit.  .\s3.  Report 
1858,  p.  71 ;  Trans,  of  Sections. 

X  See  Camden's  "  Britannia." 

§  This  refers  to  another  paper  of  Mr.  Borlase's,  for  1753,  p.  324,  vol.  X.,  "  Phil.  Trans, 
R.tS.,"  in  which  he  says  the  Seilly  Isles  Kere  ten  in  number  (as  Strabo  states,  Book  III., 
ehap.  v.,  see.  11),  but  are  now  MO  ;  and  where  he  thmks  that  for  various  reasons  stated 
(here  must  also  have  been  a  subsidence. 
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of  1099,  juentioued  in  the  Saxon  Chronicles,  occurred  in  the  autumn,* 
the  submersion  of  the  district  has  been  referred  to  in  that  inundation,  he 
says :  Vice-Admiral  Therenard  in  "  Mem.  relatifs  i\  la  Marine,"  4  vols., 
8vo.,  An.  8,  (A.D.  1800),  Vol.  II.,  p.  13,  mentions,  "  la  submersion  du 
terrain  *  *  at  de  la  pointe  ouest  de  I'Angleterre  *  * 
<TK  commencement  du  IX  siecle.''     The  italics  are  mine. 

I  have  read,  with  great  interest,  the  large  mass  of  important  and  well- 
condensed  facts,  by  Mr.  Pengelly,  F.O.S.,  F.K.S.,  entitled  "  Changes  of 
level  of  Devonshire."  It  was  read  at  the  Bath  meeting  of  the  British 
Association,  and  is  in  the  Header,  of  ^Tov.  19th,  1864,  which  (tbanlis  to 
Mr.  Pengelly)  is  now  before  me,  in  extenso,  corrected  by  the  author.  The 
conclusions  he  arrives  at  are  (amongst  many  other  interesting  things 
which  do  not  concern  the  present  purpose)  that  after  many  subsidences 
and  elevations,  "since  the  last  adjustment,  the  coast  liiie  of  south-eastern 
Devonshire  has  ever3'where  retreated."  And  "  even  in  some  of  the 
limestone  districts,  every  ebb  tide  exposes  a  broad  platform  of  denudation ; 
and  in  the  new  red  sandstone  localities  the  waves,  which  at  spring  tide 
high  water  assail  the  cliffs,  break  at  low  water  nearly  half  a  mile  from 
them,  and  thus  furnish  a  rude  measure  of  the  minimum  of  time  which 
has  elapsed  since  the  completion  of  that  downward  movement  which 
submerged  the  forests.f  I  have  no  personal  knowledge  of  the  locality, 
and  very  willingly  accept  this  statement,  which  plainly  proves  that  the 
latest  sinking  there,  of  which  we  have  certain  knowledge,  was  long  before 
the  historical  period  (and,  therefoi'e,  is  beyond  the  limits,  which  are  dealt 
with  iu  these  papers),  because  the  broad  platform  of  limestone  denudation 
must  have  taken  many  ages  to  produce,  as  also  must  the  cutting  back 
for  half  a  mile  in  the  new  red  sandstone  districts.  I  make  this  general 
reservation,  however,  which  cannot  be  too  much  insisted  on,  that  bones 
•or  horns  of  extinct  animals  and  every  other  species  of  pre-historic  relic, 
though  it  may  have  been  deposited  either  at  the  sea  bottom  or  on  dry 
land  in  pre-historic  times,  and  may  have  been  elevated  or  depressed  with 
the  land  again  and  again  also  in  pre-historic  times,  yet  for  all  that, 
vrhile  it  still  lay  in  situ  and  not  yet  discovered  by  the  geologist,  there 
may  have  been,  also,  one  or  more  risings  or  sinkings  completelj-  within  the 
historical  period,  in  which  it  partook. 

Eeferring  to  Mr.  Borlase's  date  of  "near  1,000  years  since  at  least," 
that  nnmber  deducted  from  1757  (the  date  of  his  paper)  gives  a.d.  757 . 
■which,  observe,  is  less  than  half  a  century  later  than  the  great  subsidence 
of  709  on  the  other  side  of  the  English  Channel,  which  we  have  been  con- 
sidering. And  at  any  rate  it  is  clear  that  Mr.  Borlase's  opinion  was,  that 
the  subsidence  had  taken  place  within  the  Christian  period.  If,  instead  of 
using  the  round  .number  1,000,  he  had  happened  to  say  1,048,  we  should 
then  have  had  the  exact  date  709, — the  year  of  the  great  catastrophe 
about  Mont  S.  Michel.  The  trees  in  Mount's  Bay  were  so  fresh  that  the 
species  of  several  were  clearly  identified,  as  we  have  seen ;  which  circum- 
stance is,  of  itself,  a  strong  argument  in  proof  of  their  recent  submersion. 

Dr.  Gibson,  the  editor  of  Camden's  "Britannia,"  says  that  St.  Michaels' 
Mount  is  called  Careg  eoivse  in  dowse,  iu  Comiih,  which  means,  he  says, 
"  the  hoary  rock  in  the  wood."  Careg  is  doubtless  the  origin  of  the 
English  word  crag;  and  coivse  is  said  to  mean  ca/m,  white;  and  (j?oirae 
obviously  means  a  close  or  enclosure.  Mr.  Metivier  says  that  St.  Michael's 
Mount  was  Carreg  Coedh  yn  clos,  rock  of  the  wood  in  the  enclosure. 

134.  Vhicli  islands  did  Diodorv.s  refer  to  ?  If  "  the  storm  "  of  1099, 
that  at  the  commencement  of  the  ninth  century  (both  accompanied  by 
submersions  of  land),  or  Mr.  Borlase's  submersion  in  the  eighth  century,  are 
any  of  them  true, — and  there  does  not  appear  to  be  reason  to  doubt  the 
truth  of  any  of  them,— then  it  would  follow,  that  Saint  Michael's  Mount 
cannot  have  been  the  ancient  Isle  of  Ictis,  because,  must  we  not  suppose 
that  the  mount  only  became  an  island  at  one  of  those  submersions  ?  In 
that  case  we  must  look  to  Wolf  Rock,  Seven  Stones,  or  to  some  island 
now  totally  lost,  for  that  ancient  island,  Wolf  Rock,  may  have  been  the 


•  We  are  not  bound  to  suppose  that  the  sinkings  took  place  in  autumn,  merely  because 
nuts  are  found;  nut  shells  will  take  years  to  decay,  especially  if  slightly  covered  with 
Uaves,  &c. 

t  Page  6i5. 


ancient  Ictis,  If  there  be  any  foundation  for  Camden's  well-known  tradi- 
tion of  the  Lyonesse  country.  Cornwall,  it  is  very  likely,  once  extended 
farther  west  and  north-west;  and  if  that  was  so.  Wolf  Kock  would  have 
been  "opposite  Britain,"  as  Diodorus  says  the  Isle  of  Ictis  was.  The 
question  of  the  identity  of  Ictis  will  be  further  considered  in  chapter  xvi. 

Diodorus  calls  his  islands  "  neighbouring  "  islands  (TrKritriov  vrjcrous)  as  if 
they  were  Islands  lying  neighbouring  to  Cornwall,  of  which  he  is  speaking. 
But,  on  the  other  hand,  he  says  they  were  Islands  "in  the  middle 
between,"  (ras  fiera^v  K^i/xevas)  Europe  and  Britain. 

Does  he  mean  first,  to  limit  his  meaning  to  the  coast  of  Cornwall?  Or 
second,  does  he  include  all  the  islands  lying  neighbouring  to  the  south 
coast  of  Britain  ?  Oi-,  thirdly,  does  he  mean  the  Channel  Islands,  Guern- 
sey, Sercq,  Herm,  and  Alderney,  which  are  geographically,  "  the  Islands 
lying  between  Europe  and  Britain  ?"  We  will  consider  each  of  these 
three  questions  in  order. 

Ictis  was  no  doubt  near  the  then  coast;  if  it  had  been  so  distant  that 
the  distance  was  worth  remarking  upon  for  its  magnitude,  the  miners 
would  not  have  been  likely  to  have  carted  the  tin  into  the  island  in  such 
abundance,  because  the  distance  would  have  been  too  great;  and  we  have 
no  historical  authority  for  believing  that  there  was  any  other  Isle  than 
Ictis  ofl"  the  coast  of  Cornwall,  and  In  that  case  he  would  not  have  used 
the  plural  number,  and  said  islands.  But  more  than  all.  It  would  have 
been  particularly  absurd  to  describe  an  island  lying  near  the  coast  of 
Cornwall,  as  "between  Europe  and  Britain,"  when  the  whole  distance 
across  from  Europe  (Britanny)  to  Britain  is  a  hundred  miles.  We  may 
not  impute  such  an  instance  of  clumsy  description  to  such  a  man  as 
Diodorus.  If  he  had  meant  an  island  or  islands  near  the  south  coast  of 
Britain,  he  would  doubtless  have  said  so,  and  never  have  mentioned  Europe 
at  all.  If  he  had  meant  to  include  the  so-called  Isle  of  Portland  and 
the  Isle  of  Wight,  along  with  Ictis,  he  would  also  (if  we  are  to  give  him 
credit  for  common  sense)  have  said  "islands  near  the  south  coast  of 
Britain,"  without  mentioning  Europe  at  all.  He  would  no  more  have 
named  Europe  than  we  should  say,  in  describing  the  position  of  Ireland, 
that  "  it  lies  between  America  and  Britain,"  or  in  geographically  describing 
Waterloo  Bridge,  that  "it  lies  between  the  English  Channel  and  the 
Strand."  The  reader  would  not  commit  either  of  these  two  absurdities, 
and  can  have  no  right  to  Impute  anything  of  the  sort  to  such  a  man  as 
Diodorus.  And,  secondly,  we  have  no  authority  for  supposing  that  Port- 
land was  other  than  it  Is  now,  namely  a  peninsula  connected  to  the  main- 
land by  ChesU  Bank ;  or  that  Wight  was  other  than  it  Is  now,  namely,  an 
island  at  all  times  of  tide.*  And  even  if  we  beg  the  question  that  the 
two  spaces  were  then  alternally  wet  and  dry  (which  they  certainly  are  not 
now)  we  should  still  be  in  the  dilemma  th.\t  the  distances  (two  or  three 
miles  each)  are  too  small  to  have  been  worth  special  remark  as  anything 
"  peculiar."  For  there  must  have  been  hundreds  of  well-known  cases 
where  spaces,  as  great  as  those,  were  alternately  wet  and  dry. 

I  believe  the  following  is  the  true  interpretation  of  DIodorus's  remark- 
able passage,  and  it  makes  everything  perfectly  clear  and  reasonable. 
If  we  suppose,  as  some  contend,  that  fiera^h  only  means  "  between ;" 
still  when  we  say  that  anything  lies  between  two  other  things, 
we  usually  mean  that  it  is  at  or  near  the  middle ;  and  thus  Guern- 
sey, Sercq,  and  Alderney,  are  about  half  way  from  Britain  to  Britanny, 
and  must  be  the  Islands  meant.  Much  more  certainly  must  Diodorus 
have  meant  those  islands,  if  we  say  with  Liddle  and  Scott  that  fiera^h 
means  in  the  middle.  For  in  that  case  most  certainly  the  northern 
Channel  Islands  were  meant.  The  present  space  between  Guernsey  and 
the  Continent  Is  twenty-seven  miles ;  and  if  anything  like  that  extent 
had  been  dried  at  low  water,  it  would  have  been  very  "peculiar"  and 
well  worthy  of  being  recorded.  I  think  they  are  called  "  neighbouring  " 
islands  to  distinguish  them  from  the  remote  islands  in  the  Bay  of  Biscay, 
which  are  also  in  a  certain  sense  between  Europe  and  Britain,  and  mention 
of  them  was  doubtless  suggested  to  DIodorus's  mind  by  tlie  circumstances 


•  Suetonius  and  others  will  be  quoted  hereafter  to  prove  that  Vectis  (Wight)   was  an 
island  at  various  early  periods  in  the  Christian  era. 
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of  the  space  Ijetween  the  northern  Channel  Islands  and  the  Continent 
heing  dry  at  loiv  loater,  like  the  space  tetween  Cornwall  and  Ictis;  and 
by  the  other  circumstance  of  the  tin  being  carried  past  them  into  Gaul. 

135.  Objections  answered.  The  suggestion  of  a  friend  that  Diodorus 
probably  alluded  to  the  Scilly  Isles,  and  that  Ictis  was  one  of  them,  is  at 
once  upset  by  the  fact  that  the  Scilly  Isles  are  not  between  Europe  and 
Britain.  There  is  also  a  sounding  of  as  much  as  forty-eight  fathoms 
between  the  Land's  End  and  the  Scilly  Isles;  if  the  intermediate  space 
was  once  dry  land,  a  greater  sinking  is  implied  than  I  contend  for,  and 
Camden's  tradition  of  the  Lyonesse  country  woxild  be  realised.  Another 
friend  makes  the  following  objections  which  are  given  in  his  own  words, 
he  says :  "  The  neighbouring  islands  lying  between  Europe  and  Britain, 
riiean  only  Mont  S.  Michel,  Portland,  and  the  Isle  of  Wight,"  and  do  not 
include  the  Channel  Islands,  and  he  relies  particularly  on  the  word 
■yap  (for)  in  the  previous  sentence  *  as  connecting  it  with  what  has 
previously  been  said  about  the  Isle  of  Wight.f  He  thinks  there  have  been 
partial  sinkings  near  Mont  S.  Michel  and  elsewhere,  but  not  to  any  con- 
siderable extent,  and  that  the  fact  of  the  Channel  Islands  not  being 
sufficiently  important  accounts  for  the  non-mention  of  them. 

His  contention  in  favour  of  Portland  and  Wight  being  Diodorns's 
islands  have  already  been  answered;  and  with  respect  to  Mont  S.  Michel, 
the  space  between  it  and  the  Continent  was  the  Forest  of  Sciscy,  and  not 
sea,  until  seven  centuries  and  a  half  after  Diodorus's  time,  as  we  have 
already  proved. 

{To  be  Continued). 


MINING  STATISTICS  OF  GREAT  BRITAIN,  18.5G-65. 
According  to  a  return  prepared  by  the  Government  Inspector  of  South 
Durham,  it  appears  that  tho  deaths  from  explosions  of  fire-damp  in  Great 
Britain  in  the  ten  years,  1856  to  1865,  were  2,019.  Out  of  this  number 
412  occurred  in  South  Wales,  340  in  Yorkshire,  238  in  North  and  East 
Lancashire,  and  126  in  South  Staffordshire  and  Worcestershire.  The  total 
number  of  explosions  from  fire-damp  in  Great  Britain  was  235  in  1856, 
and  377,  215,  95,  363,  119,  190,  163,  94,  and  168  sxiccessively  in  the  nine 
following  years.  The  deaths  from  falls  in  Great  Britain  in  tho  same 
period  (1856-65)  amounted  to  3,953,  745  of  which  occurred  in  South 
Staffordshire  and  Worcestershire,  530  in  South  Wales,  358  in  West  Lanca- 
shire and  North  Wales,  and  238  in  Yorshire.  In  the  ten  years,  the 
number  of  deaths  from  accidents  in  shafts  was  1,710,  and  from  miscellaneous 
causes  on  the  surface  of  the  earth,  and  in  mines  2,234.  The  total  num- 
ber of  deaths  from  all  violent  causes  in  the  ten  years  was  9,916. 
Out  of  this  nu.mber  1,357  occurred  in  South  Wales,  1,302  in  South  Stafford- 
shire and  Worcestershire;  1,141  in  Northumberland,  Cumberland,  and 
North  Durham;  976  in  West  Lancashire  and  North  Wales;  and  787  in 
Yorkshire.  In  1856,  1,022  deaths  occurred  from  all  violent  causes  in  Great 
Britain,  and  1,122,  931,  905,  1,109,  936,  1,133,  907,  867,  and  984  succes- 
sively in  the  nine  following  years.  Of  the  9,916  deaths,  2,019,  or  20  per 
cent,  were  from  fire-damp  explosions  ;  3,953,  or  40  per  cent.,  were  from 
falls  of  roof  and  coal;  1,710,  or  17  per  cent.,  were  shaft  accidents;  and 
2,234,  or  23  per  cent.,  were  miscellaneous  accidents  in  mines  and  above 
ground.  In  the  last  two  years  (18C4  and  1865)  the  returns  for  Great 
Britain  show  a  reduction  of  991  deaths  in  proportion  to  the  increased 
quantity  of  coal  raised,  or  nearly  35  per  cent.,  as  compared  with  the  fatality 
in  the  two  years  1856  and  1857.  In  tho  five  years,  1856  to  1860,  there 
were  5,089  deaths  from  colliery  accidents  in  Groat  Britain,  and  during  the 
same  period  381,067,047  tons  of  coal  were  raised.  In  the  succeeding  five 
years,  1861  to  1865,  468,548,905  tons  of  coal  were  raised,  so  that  if  the 
deaths  had  increased  in  the  same  proportion  as  tho  quantity  of  coal 
raised,  the  deaths  ,in  the  latter  quinquouniad  would  have  Ijeen  6,257 
whereas  they  only  amomited  to  4,827,  being  1,430  loss  than  in  the  former 
quinquenniad.  This  shows  a  reduction  of  fatalities  to  tho  extent  of  23  per 
cent,  in  five  years,  being  at  the  rate  of  46  per  cent,  per  annum  iu  relation 
to  the  coal  raised.  In  tho  three  years  iamiodiately  succeeding  the  passing 
of  the  Duphcate  Shaft  Act  (1862)  tho  deaths  in  Great  Britain  were  090  less 
in  proportion  to  tho  quantity  of  coal  raised  than  they  wore  in  the  throe 
years  immediately  preceding  the  passing  of  tho  act.  In  1856  the  number 
of  tons  of  coal  raised  in  Great  Britain  was  71,787,552;  in  1865  it  was 
98,911,169.  Taking  tho  several  groujjs  of  inspection  districts  into  which 
the  coalfields  of  the  couutiy  aro  divided,  tho  rotiuui  shows  tho  following 
results  for  1865  : — To  one  deatli  tho  numlior  of  miners  employed  was  182 
in  South  Walos  ;  238   in  West  Lancashire  and  North  Wales  ;  258  in  North- 


*  "  For  the  middle  space  being  dried  by  tiie  ebb,  tliey  carry  the  tin  into  this  (island) 
)  abuiulanue. 

Ictis  does  not  mean  the  Isle  ol'  Wiglit,  as  my  friend  here  supposes. 


umberland,  Cumberland,  and  North  Durham ;  296  in  South  Staftordsbiro 
and  Worcestershire  ;  325  in  Monmouthshire,  Gloucestershire,  Somersetshire, 
and  Devonshire  ;  330  in  Derbyshire,  Nottinghamshire,  Leicestershire,  and 
Warwickshire;  340  in  the  western  districts  of  Scotland:  356  in  North  and 
East  Lancashire  ;  403  in  North  Staffordshire,  Shropshire,  and  Cheshire  ; 
414  in  South  Durham ;  450  in  the  eastern  districts  of  Scotland  ;  and  636  in 
Yorkshire. 
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Table  XL 

Detailed  Composition  of  samples  of  the  Kughj/  Sewage  be/ore  application,  and 

nfthe  Drainage-water  from  the  irrigated  land,  collected  July,  1864. 


Constituents. 


f  Inorganic  matter  : — 

Oxide  of  iron  and  alumina 

Lime    

Magnesia    

Carbonic  acid 

Phosphoric  acid 

Silica,  sand,  Ac 


Total 
Organic  matter 


■SJ. 


[_        Total  matter  in  suspension 

rlnorganic  matter : — 

Oxide  of  iron,  &c 

Lime   

Magnesia    

Soda(l)  

Chloride  of  Sodium  (1) 

Chloride  of  potassium  (1)    ... 

Sulphuric  acid    

Phosphoric  acid 

Carbonic  acid 

Silica  


Total    

Organic  matter 


Total  matter  in  solution 

Total  inorganic  matter... 
Total  organic  matter  (2) 

Total  solid  matter 


Grains  per  Gallon. 


Collected 
July  6—11. 


rPotassa 

(1)  Containing  ■{  Soda 

[_Chlorine 


60    f 
C    { 

•S 


fin  suspension 
In  solution 


Ammonia    ■{ 

t        Total   

Nitric  acid  in  solution  =  Am- 
.    nionia '. 


Sawage, 
4-57 
4-48 
0-65 
3-25 
1-84 
31-60 


46-39 
40-40 


Drainage. 


Collected 
July  13—18. 


86-79 


Traces. 
8-45 
1-76 
5-46 
6-82 
6-08 
4-39 
1-28 
8-83 
1-80 


44-87 
11-20 


56-07 


91-26 
51-60 


142-8 


3-84 
9-07 

7-03 


2'92 
5-74 


8-66 


10-25 
1-69 
0-38 
9-73 
1-50 
6o5 
0-44 
618 
0-80 


37-52 
7-80 


45-33 


37-52 
5-80 


45-32 


0-94 
5-54 
6-61 


Sewage,  j  Drainage. 
6-30 
3-75 
0-25 
2-17 
1-14 
39-30 


52-91 
3-2-40 


85-31 


1-25 
8-23 
1-80 
5-24 
8-53 
6-17 
4-01 
1-66 
7-42 
100 


45-31 
1000 


55-31 


0-25 
10-08 
1-69 
2-30 
9-21 
2-34 
6-75 
0-32 
7-01 
0-80 


40-76 
7-05 


47-80 


98-22 
42-40 


140-62 


40-75 
7-05 


47-80 


3-90 
9-76 
8-10 


l-4« 
7-17 
6-70 


0-i 


0-98 
(3)  1-33 


2-42 
6-36 


8-78 


0-92 


0-92 
(4)  1-41 


(3)  4-227  Nitric  acid  =  1-096  Nitrogen 

(4)  4-1.83        „  =  1.162 


]-331  Ammonia. 
1-411 
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Tho  soil  was  light  and  griiTolIy,  with  a  gravelly  subsoil ;  but  au  examina- 
tion of  tho  liguves  in  Table  XI.  shows,  that  it  had  dono  tho  work  of  absorp- 
tion, at  any  rate  as  well  as,  if  not  bettor  than,  on  tho  average,  did  the  soils 
in  tho  other  fields.  It  was  intended  to  take  samples  for  detailed  analysis 
from  this  Held  under  various  conditions  of  the  weather,  bnt  owing  to  the 
continuance  of  the  drought,  this  could  not  be  accomplished. 

In  judging  of  these  results,  as  well  as  those  already  considered,  it  must, 
of  course,  bo  borne  in  mind  that,  excepting  when  tho  land  is  already  satu- 
rated with  wator,  a  gallon  of  drainage  will  represent  much  more  than  a 
gallon  of  sewage ;  and  that,  hence,  the  amount  of  any  constituent  of  the 
Bewage  found  in  a  gallon  of  tho  drainage,  must  have  been  derived  from  more 
than  a  gallon  of  the  former.  Tho  non-retention  of  valuable  manurial 
matters  by  the  soil  was,  therefore,  not  so  gi'oat  as  would  at  first  sight  appear 
on  an  inspection  of  the  comparative  composition  of  equal  volumes  of  the 
sewage  and  of  the  drainage. 

As  in  the  larger  number  of  cases,  so  in  these,  the  quantity  of  matter  in 
suspension  in  the  drainage  was  very  small,  and  being  obviously  in  great  part 
derived  from  tho  soil,  it  was  not  submitted  to  quantitative  analysis,  A  con- 
siderable proportion  of  tho  phosphoric  acid  of  tho  sewage  was  in  suspension, 
but  there  was  none  of  it  in  suspension  in  the  drainage,  the  whole  of  the 
portion  so  existing  in  the  sewage  having  been  retained  by  the  soil. 

It  is  satisfactory  to  observe  that  among  the  inorganic  constituents  in 
solution  in  the  sewage,  by  far  the  larger  proportion  of  those  which  are, 
perhaps,  the  most  likely  to  become  relatively  deficient,  was  retained  by  the 
soil.  Thus,  smaller  proportions  of  both  the  potassa  and  the  phosphoric 
acid  of  the  sewage  passed  off  in  the  drainage  than  of  any  other  con- 
stituents. Soda  was  also  retained  by  the  soil  to  a  considerable  extent,  mag- 
nesia in  a  less  degree  and  lime  less  still.  Of  lime,  indeed,  there  was  more 
in  a  fallen  of  drainage  than  in  a  gallon  of  sewage ;  of  sulphmic  acid  also 
there  was  considerably  more  in  the  drainage  than  in  an  equal  volume  of 
the  sewage.  Lastly,  of  soluble  silica  a  noteable  portion  passed  off  in  the 
drainage. 

Of  organic  matter  in  solution  a  very  considerable  quantity  was  found  in 
the  di-ainage-water.  The  character  of  the  soluble  organic  matter  in  the 
drainage  is,thowever,  very  different  from  that  in  the  sewage.  It  contains  very 
much  less  ammonia,  or  ammonia-yielding  matter ;  and,  especiallj'  in  periods 
of  active  vegetation,  will  doubtless,  frequently  be  [derived  from  vegetable 
matter  within  the  soil,  rather  than  directly  from  the  sewage. 

A  very  important  point  to  remark  is,  that,  whilst  the  sewage  scarcely 
contained  an  appreciable  amount  of  nitric  acid,  the  drainage  contained  more 
nitrogen  in  that  form  than  as  ammonia ;  the  result  being  that  the  soil  had 
retained  a  considerably  less  proportion  of  that  important  manurial  con- 
stituent of  the  sewage  than  would  have  been  supposed  had  only  the  more 
partial  analyses  been  made. 

The  general  result  was,  that,  practically,  the  whole  of  the  insoluble  or 
suspended  matter  of  the  sewage  was  retained  by  the  soil ;  and  that,  of  the 
constituents  of  the  sewage,  whether  in  suspension  or  in  solution,  those 
which  are  of  the  most  value,  because  the  most  liable  to  become  relatively 
exhausted,  were  the  most  efficiently  retained.  Nevertheless,  the  drainage- 
water  still  retained  so  much  of  potassa,  phosphoric  acid,  ammonia,  and 
nitric  acid,  as  clearly  to  show  that  the  sewage  had  not  been  perfectly  de- 
prived of  its  valuable  maniu'ial  matters,  and  also  so  much  of  total  soluble 
matter,  especially  of  soluble  oi-ganic  rnatter,  as  to  show  that  it  had  not  been 
by  any  means  perfectly  pmified. 

'  There  is,  indeed,  a  limit  to  the  power  which  a  soil  possesses  of  removing 
substances  from  solution,  or  of  preventing  those  already  absorbed  from  being 
dissolved  in  water  passing  through  it,  the  result  being  dependent  on  the 
physical  and  chemical  characters  of  the  soil  itself,  and  on  the  amount  and 
composition  of  the  fluid  passing  through  it.  So  far  as  the  soluble  organic 
matters  of  the  drainage  are  derived  from  vegetable  matter  within  the  soil, 
it  is  a  question  whether  there  will  not  always  be  a  considerable  amount  in 
that  passing  from  land  covered  with  luxuriant  vegetation.  So  far,  however, 
as  the  nitrogen  of  the  drainage  exists  in  the  form  of  nitric  acid,  it  is  a  pretty 
satisfactory  indication  that  the  organic  matter  has,  to  a  gi'eet  extent, 
already  passed  the  stage  of  deleterious  putrescence. 

In  the  Rugby  expei'iuients  the  arrangements  were  not  such  as  to  allow  of 
the  water  drained  from  one  portion  of  the  land  being  passed  over  another ; 
but  at  Beddington,  near  Croydon,  a  gi-eat  portion  of  the  water  does  duty 
twice,  and  sometimes  three  times  ;  and  from  results  kindly  communicated 
by  Mr.  Latham,  the  engineer  to  the  Croydon  Board  of  Health,  and  given  in 
the  following  table,  it  would  appear  that  there  the  water  eventually  passes 
from  the  land  in  a  state  of  much  greater  pui'ity  than  was  the  caso  in  the 
Rugby  experiments. 

The  figures  show  much  about  the  same  amount  of  aranaonia  In  the 
sewage  of  Croydon,  as  was  found  on  the  average  in  that  of  Rugby ;  but 
the  amount  in  the  Croydon  drainage  was  extremely  sma'l.  It  is  unfortu- 
nate that  the  quantity  of  nitric  acid  was  not  also  determined;  but  we  are 
informed  that  it  undoubtedly  exists  in  some  amount  in  the  drainage  from 
the  Beddington  meadows.  Still,  although  formerly  the  Croydon  Board 
had  to  meet  numerous  law-suits  on  account  of  the  pollution  of  tlie  river 
by  the  sewage,  the  fluid  is  now  so  far  purified  before  being  discharged, 
that  those  having  the  right  of  fishing  in  the  river  have  found  it  woith 


wliile  to  fix  gratings  to  prevent  the  fish  going  up  the   main  outfall  from 
the  sewage-irrigated  land. 

Table  XII. 
Partial  Analysis  of  the  Croydon  Sewaye  before  application,  of  the  Brainage- 
tvater  from  the  irrigated  land,  and  of  the  River  Wandle,  above  and 
below  the  Drainage  Outfall  from  the  irrigated  land. 


Croydon. 

River  Wandle. 

Constituents. 

Sewage. 

Drainage. 

Above 
Drainage 
Outfall. 

Below 
Drainage 
Outfall. 

Grains  per  Gallon. 

Inorganic  matter  

Organic  matter 

48-30 
o2-20 

23-40 
2-40 

18-56 
1-41 

20-16 
2-08 

Total  solid  matter 

100-50 
6-70 

25-80 
0-21 

20-00 
0.18 

22-24 

Ammonia   

0-18 

The  results  obtained  in  regard  to  this  part  of  the  subject — that  of 
purification — however  interesting  and  important,  must  still  be  looked  upon 
as  little  more  than  initiative ;  but  there  can  be  no  doubt  that,  when  large 
quantities  of  sewage  are  applied  to  grass  land,  the  arrangements  should 
be  such  as  to  allow  of  the  drainage-water  being  collected  and  re-used  in 
such  a  manner  as  to  insure  as  far  as  possible  both  complete  utilisation  and 
complete  purification.  It  must  be  admitted,  however,  that  further  ex- 
perience, and  further  investigation,  are  still  wanting,  to  determine  what 
amount  of  sewage,  provided  the  drainage-water  be  properly  re-distributed, 
can  be  safely  applied  to'  a  given  area,  under  diff^erent  conditions  of  soil  and 
subsoil,  and  under  different  conditions  of  season,  so  as  to  insure  its 
sufficient  purification. 

Experience  of  Common  Practice  in  the  Utilisation  of  Sewage. 

Leaving  the  results  of  experimental  inquiry,  it  will  be  well  briefly  to 
notice  those  of  practical  experience  hitherto,  in  regard  to  the  value  and 
utilisation  of  town  sewage.  The  instance  most  frequently  quoted  is  that 
of  the  neighbourhood  of  Edinburgh,  relating  to  which  some  particulars 
are  given  in  the  following  Table  : — 

Table  XIII. 
Relating  to  the  Sewage-irrigated  Meadows  near  Edinburgh. 


Names  of  Meadows. 


Lochend,     Spring     Gardens,    and^) 
Craigeutinny  ) 

Roseburn  and  Western  Dairy 

Quarry  Holes 

Broughtou  Burn    

The  Grange..'. 1 


Imperial 
Acres  under 
Irrigation. 


285 

80 

8 

6 
16J- 


Approximate 
Population 
contributing 
to  each  Acre. 


337 

112 

562 

1,666 

302 


Appro,\iraate 
Quantity  of 
Sewage  avail- 
able for  each 
Acre. 


Tons. 
20,500 

17,000 

65,000 

102,000 

97,000 


These  tabular  statements  are  chiefly  based  upon  direct  information, 
obtained  in  part  from  Mr.  McPherson,  the  Edinburgh  City  Surveyor,  and 
in  part  from  the  occupiers  or  managers  of  the  respective  meadows.  To 
prevent  misunderstanding,  however,  it  must  be  explained  with  regard  to 
them,  that,  as  water-closets  are  not  universal,  and  as  the  sewage  is  fre- 
quently allowed  to  pass  unused,  the  records  of  the  amount  of  population 
contributing  to,  and  of  sewage  available  for,  each  acre,  do  not  show  the 
amounts  actually  utilised,  but  only  approximately  the  total  amounts 
available,  whether  used  or  wasted. 

Sewage  has  been  applied  to  some  portions  of  the  land  in  the  neighbour- 
hood of  Edinburgh  for  about  200  years,  to  a  considerable  portion  for  more 
than  sixty,  and  to  most  of  that  now  under  irrigation  for  more  than  thirty 
years.  In  two  instances  arrangements  have  been  made  for  raising  the 
sewage,  by  pumping,  an  inconsidersble  number  of  feet ;  but  the  cost  has 
been  found  too  great  to  allow  ||f  a  sufficient  quantity  being  applied  per 
acre,  and  hence  the  application  in  this  way  has  been  much  limited,  if  not 
on  some  portions  of   the  land  entirely  abandoned.      The  application  is 
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confined  to  meadovv-land  and  Italian  rye-grass,  and  the  distribution  is 
entirely  by  means  of  open  runs.  When  Italian  rye-grass  is  grown,  the 
land  is  periodically  broken  up,  and  one  or  two  other  crops  taken  without 
sewage  before  laying  down  again  to  grass.  The  application  to  ordinary 
rotation  crops  on  arable  land  forms  no  part  of  the  system  adopted. 

There  is  no  doubt  that  at  Edinburgh  larger  amounts  of  sewage  are 
applied  per  acre  than  anywhere  else,  and  that  it:  is  under  those  conditions 
that  there  are  there  obtained  larger  amounts  of  produce  per  acre  than 
anywhere  else.  Nor  is  there  any  doubt,  on  the  other  hand,  that  there  is, 
at  Edinburgh,  not  only  very  gi'eat  waste  of  manurial  constituents,  but  very 
imperfect  purification  of  the  sewage.  Hence  the  experience  there,  how- 
ever interesting  and  important  in  some  points  of  view,  cannot  be  taken  as 
the  foundation  either  of  estimates  of  the  value  realisable  in  practice  by  the 
utilisation  of  given  amounts  of  sewage,  or  of  the  sewage  of  a  given 
population,  or  of  safe  conclusions  as  to  the  amount  of  sewage  that  can 
advantageously  be  applied  per  acre  when  the  drainage  has  to  be  passed 
into  a  river,  which  may  have  to  serve  as  the  water-supply  of  other  towns, 
instead  of,  as  at  Edinburgh,  having  an  immediate  outfall  into  the  sea. 

It  may  be  mentioned  that  generally  four  or  five  crops  of  grass  are 
obtained  per  acre  annually,  amounting,  according  to  circumstances,  to  30, 
40,  50,  GO,  and  even  more  tons  per  imperial  acre,  and  selling  for  prices 
varying  from  £8  to  over  £40  per  acre,  but  averaging  perhaps  about  £25. 
These  results  are,  indeed,  sufficiently  striking,  and  well  merit  careful 
inquiry  and  consideration ;  biit,  for  the  reasons  above  stated,  the  exact 
practice  of  Edinbui-gh  is  not  applicable  to  towns  generally,  and  is  especially 
inapplicable  to  inland  towns. 

Table  XIV.  summarises  the  results  of  the  experience  of  the  most 
important  instances  of  sewage  utilisation  in  other  localities. 

Table  XIV. 
Helating  to  Sewage-irrigation  in  various  localities. 


Towns. 

o  .2 

Aci 

es. 

[Crops. 

Annual 
Payment 
to  Towns. 

Original. 

Reduced. 

Alnwick  ... 

6,500 

270 

0 

Arable  andgrass;  abandoned 

Nothing 

Carlisle    ... 

22,000 

70 

Meadow-grass ;  all  grazed 

p 

Croydon  ... 

16,000 

250 

Meadow  and  rye-grass 

£300 

Malvern  ... 

4,000 

50 

... 

Grass 

Nothing 

Rugby 

6,700 

C190 
1280 

20 
100 

Meadow  and  rye-grass 
Meadow ;  chiefly  grazed 

\     £50 

Tavistock  .. 

6,000 

95 

Grass 

Nothing 

Watford  ... 

4,000 

210 

(   7 
(35 

Rye-grass — Summer 
Meadow-grass — Winter 

1     £10 

Worthing  . 

7,000 

42 

Grass  ;  not  yet  at  work 

Nothing 

At  Alnwick  the  late  Duke  of  Northumberland  put  down  machinery  and 
piping  for  the  distribution  of  the  sewage  of  the  town  over  about  270  acres, 
of  mixed  arable  and  grass  land.  After  a  very  short  time  the  tenants 
who  had  the  free  use  of  the  sewage  for  the  cost  of  its  application,  aban- 
doned it  altogether;  and  the  bailiff  of  the  district,  who  reports  the  failure, 
expresses  his  opinion  strongly  against  the  general  applicability  of  sewage 
to  arable  land. 

At  Carlisle,  the  sewage  of  only  a  portion  of  the  town  is  utilised.  It  is 
deodorised  by  Mr.  McDougall's  disinfecting  fluid,  and  raised  by  steam 
power  some  ten  or  twelve  feet  into  an  open  cut,  from  which  it  is  diverted 
for  application  to  the  land  by  movable  iron  troughs.  It  is  estimated  that 
from  8,000  to  9,000  tons  of  sewage  are  applied  per  acre  per  annum.  It  is 
understood  that  little  or  nothing  is  realised  by  the  town,  but  that  the 
tenant  makes  a  considerable  profit  by  sub-letting  the  sewage-irrigated  land 
for  grazing  purposes. 

In  the  neighbourhood  of  Croydon,  as  already  referred  to,  the  sewage  of 
nearly  20,000  persons  is  applied  to  about  250  acres  of  meadow  and  Italian 
rye-grass.  It  is  calculated  that  more  than  6,000  tons  of  sewage  are 
available  for  each  acre.  A  considerable  portion  of  the  fluid  is  used  two  or 
three  times  over;  and  it  finally  passes  from  the  land  pretty  satisfactorily 
purified.  It  is  estimated  that,  after  inaking  deduction  of  £4  for  retital, 
the  gross  return  per  ton  of  sewage  applied  is,  at  the  present  prices  of  the 
produce,  with  Italian  rye-grass  from  fd.  to  Id,,  and  with  meadow-grass 
from  ^d.  to  fd.  The  sewage  is  not  applied  in  any  systematic  manner  to 
other  crops,  but  it  has  been  tried  on  a  small  sc«,le  to  root-crops.  An 
enlargement  of  the  area  of  irrigation  is  contemplated,  which  will,  if 
carried  out,  somewhat  reduce  the  amount  •  fluid  and  excretal  matters 
available  per  acre  below  the  quantities  above  stated. 


About  twelve  years  ago,  arrangements  were  made  for  collecting  the 
sewage  of  Rugby  in  a  tank,  from  which  it  is  pumped,  by  a  twelve-horse 
power  engine,  through  iron  pipes  laid  down  for  the  distribution  over  about 
470  acres  of  mixed  arable  and  grass  land  Up  to  last  yeiir  190  acres  were 
held  by  Mr.  James  Archibald  Campbell,  but  he  has  gradually  limited  the 
area  of  application,  and  during  the  last  few  years  has  abandoned  the  use 
of  hose  and  jet,  excepting  occasionally  on  a  small  scale,  and  confined  the 
application  almost  exclusively  to  from  twelve  to  twenty  acres  of  meadow 
and  Italian  rye-grass.  The  remainder  of  the  land,  amounting  to  about 
280  acres,  has  passed  through  the  hands  of  two  tenants,  both  of  whom 
are  said  to  have  sustained  considerable  loss.  The  last  of  the  two  had  con- 
fined the  application  almost  exclusively  to  about  100  acres  of  grass  land, 
and  applied  the  sewage  almost  entirely  by  open  runs.  Tlie  whole  is  now 
in  the  hands  of  the  landlord,  Mr.  G.  H.  Walker,  who,  it  is  understood,  is 
contemplating  the  abandonment  of  the  use  of  steam  power,  pipes,  and 
hose  and  jet,  and  the  application  to  a  limited  area  by  means  of  gravitation. 

The  general  result  at  Rugby  is,  then,  that  after  about  a  dozen  years  of 
practical  experience,  with  arrangements  adapted  for  the  application  of 
small  quantities  of  sewage  per  acre,  to  arable  as  well  as  to  grass  land,  and 
to  all  crops,  the  area  has  been  greatly  limited,  the  use  to  any  other  crops 
than  meadow  and  Italian  rye-graas  is  quite  exceptional,  and  the  application 
by  means  of  steam-power,  pipes,  and  hose  and  jet,  will  probably  soon  be 
entirely  abandoned.  It  may  be  added  that,  at  the  time  of  the  experiments 
of  the  Commission,  the  sewage,  which  was  considerably  stronger  than  that 
of  the  Metropolis,  cost  the  tenants  only  about  Jd.  per  ton  at  the  hydrants 
in  the  fields;  yet,  rather  than  incur  the  loss  of  using  it  at  that  cost,  both 
were  glad  to  get  rid  of  it  to  the  Commisson,  at  rates  which,  though  three 
times  as  high  during  the  six  summer  as  during  the  six  winter  months, 
averaged  the  year  round  scarcely,  but  very  nearly,  Id.  per  ton  at  the 
hydrants. 

Some  years  ago,  the  Earl  of  Essex  laid  down  pipes  for  the  application  of 
the  sewage  of  Watford,  by  pumping  and  hose  and  jet,  to  about  210  acres 
of  mixed  arable  and  grass  land.  The  results  which  his  Lordship  obtained 
on  the  application  of  only  134  tons  of  sewage  per  acre  to  wheat  have 
frequently  been  held  to  be  conclusive  proof  of  its  applicability  in  small 
quantities  per  acre  over  large  areas,  to  arable  land,  and  to  all  crops.  But 
in  the  evidence  given  by  his  Lordship  before  the  Sewage  Committee  of 
1862,  he  stated,  very  emphatically,  that  his  great  error  had  been  the 
piping  of  too  much  land;  that  he  required  5,000  tons  per  acre  for  10  acres 
of  rye-grass ;  and  that,  applying  the  remainder  to  35  acres  of  meadow,  he 
had  none  to  spare  for  wheat.  In  other  words,  although  the  abandonment 
of  one  acre  of  rye-grass  would  set  free  sewage  enough  for  nearly  40  acres 
of  wheat,  if  .applied  only  at  the  rate  which  yielded  the  large  gross  return 
per  ton  of  sewage  so  frequently  quoted,  yet  his  Lordship's  practical  expe- 
rience had  led  him  to  prefer  the  application  to  the  one  acre  of  rye-grass 
rather  than  to  the  nearly  40  acres  of  wheat.  Further,  his  Lordship  gave 
it  as  his  opinioi;  that  sewage  would  not  be  profitable  to  the  farmer  unless 
he  could  have  it  from  ^d.  to  Jd.  per  ton. 

Referring  to  the  question  of  the  application  of  sewage  to  corn  crops,  it 
may  be  stated  that,  in  an  experiment  made  by  the  Commission  at  Rugby, 
with  oats,  a  very  high  gross  money  return  per  ton  of  sewage  was  also 
obtained.  The  experiment  was  made  in  the  unusually  productive  season 
of  1863,  and  with  sewage  of  about  double  the  average  strength  of  that  of  the 
Metropolis,  applied  during  a  period  of  very  dry  weather.  The  results 
were,  therefore,  quite  exceptional,  and  cannot  be  taken  as  affording  any 
indication  of  what  might  be  expected  from  the  application  of  small 
quantities  of  sewage  to  corn  crops  generally,  on  difterent  soils,  and  on  the 
average  of  seasons.  There  cannot,  indeed,  be  a  doubt,  that  to  obtain  a 
maximum  gross  value  of  produce  from  a  given  amount  of  sewage,  it 
should  be  applied  in  small  quantities  per  acre,  and  i.i  dry  weather.  But 
sewage  is  produced  in  large  daily  amount  at  all  seasons,  and  must  be  dis- 
posed of  as  soon  as  it  is  produced.  It  must,  therefore,  be  applied  in 
winter,  when  of  comparatively  little  value,  as  well  as  in  summer,  when  of 
more,  and  it  would  frequently  be  quite  inapplicable  to  arable  land.  More- 
over, to  obtain  an  increased  gross  money  return  per  ton  of  sewage  by  using 
it  on  a  comprehensive  scale  for  corn  and  other  ordinary  rotation  crops, 
would  involve  the  extra  cost  of  main  distribution  over  at  least  a  ten-fold, 
if  not  frequently  a  twenty-fold  area,  and  require  the  application  to  a  great 
extent  by  the  expensive  means  of  pipes  and  hose  and  jet,  instead  of  by  the 
economical  one  of  open  runs. 

At  Malvern  and  Tavistock  the  application  of  sewage  to  grass  land  has 
now  been  carried  on  for  some  years,  but  at  Worthing  it  has  only  very  re- 
cently been  commenced. 

From  this  short  review  of  the  experience  of  practical  men  who  have 
undertaken  the  utilisation  of  sewage  with  a  view  to  profit,  it  appears  that, 
wherever  arrangements  have  been  made  for  the  application  of  small 
quantities  over  large  areas,  to  coin  and  other  rotation  crops  on  arable 
land,  and  by  means  of  pipes  and  hose  and  jet,  the  undertaking  has  either 
been  entirely  abandoned,  or  the  area  greatly  limited,  and  the  application 
confined  almost  exclusively  to  meadow  and  Italian  rve-grass.      On  the 
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other  hand,  the  undertakings  which  have  heon  the  most  successful  from 
the  agricultural  point  of  view  are  those  in  which  the  arrangements  have 
been  adapted  for  the  almost  exclusive  application  to  grass,  and  the  appli- 
cation to  other  crops  is  only  exceptional. 

The  practical  conclusions  deducible  from  tlie  whole  inquiry  may  be 
briefly  stated  as  follows  : — 

1.  It  is  only  by  a  liberal  use  of  water  that  the  re.'"use  matters  of  large 
populations  can  be  removed  from  their  dwellings  without  nuisance  and 
injury  to  health. 

2.  That  the  discharge  of  town  sewage  into  rivers  renders  them  unfit  as 
a  water  supply  to  other  towns,  is  destructive  of  their  fish,  causes  deposits 
which  injure  their  channels,  gives  rise  to  emanations  which  are  injurious  to 
health,  is  a  great  waste  of  raanurial  matter,  and  should  not  be  permitted. 

3.  That  the  proper  mode  of  both  utililising  and  purifying  sewage  is  to 
apply  it  to  land. 

4.  That,  considering  the  great  dilution  of  town  sewage,  its  constant 
daily  supply  at  all  seasons,  its  greater  amount  in  wet  weather  when  the 
land  can  least  bear,  or  least  requires  more  water,  and  the  cost  of  distribu- 
tion, it  is  best  fitted  for  application  to  grass,  which  alone  can  receive  it 
the  year  round.  It  may,  however,  be  occasionally  applied  with  advantage 
to  other  crops  within  easy  reach  of  the  line  or  area  laid  down  for  the  con- 
tinuous application  to  grass. 

5.  That,  having  regard  both  to  urban  and  rural  interests,  an  application 
of  about  5,000  tons  of  sewage  per  acre  per  annum,  to  meadow  or  Italian 
rye-grass,  would  probably,  in  the  majority  of  cases,  prove  to  be  the  most 
profitable  mode  of  utilisation,  though  the  quantity  would  have  to  be  re- 
duced, provided  experience  showed  that  the  water  was  not  sufilciently 
purified;  audit  is  pretty  certain  that  the  farmer  would  not  pay  fd.,  and  it 
is  even  very  doubtful  whether  he  could  afford  to  pay  ^d.  per  ton,  the  year 
round,  for  sewage  of  the  average  strength  of  that  of  the  Metropolis  (exclu- 
ding storm-water)  delivered  on  his  land. 

6-  That  the  direct  result  of  the  general  application  of  town  sewage  to 
grass  land  would  be  an  enormous  increase  in  the  production  of  milk,  butter, 
cheese,  and  meat :  whilst  by  the  consumption  of  the  gras?,  a  large  amount 
of  solid  manure,  applicable  to  arable  land  and  to  crops  general!}',  would  be 
produced. 

7.  That  the  cost  or  profit  to  a  town  of  arrangements  for  the  removal 
and  utilisation  of  its  sewage  must  vary  very  greatly,  according  to  its  posi- 
tion, and  to  the  character  and  levels  of  the  land  to  be  irrigated.  Where 
the  sewage  can  be  conveyed  by  gravitation,  and  a  sufficient  tract  of  suitable 
land  is  available,  the  town  may  realise  a  profit;  but,  under  contrary  con- 
ditions, it  may  have  to  submit  to  a  pecuniary  sacrifice  to  secure  the  neces- 
sary sanitary  advantages. 


METROPOLITAN  WATERS,  1866. 

The  Metropolitan  Association  of  Medical  Officers  of  Health  have  issued 
their  report  for  the  month  of  December,  with  a  retrospective  view  on  the 
condition  of  the  waters  supplied  to  the  metropolis  during  the  whole  year 
1866.  From  this  valuable  paper  we  extract  those  data  which  are  of  a  more 
than  local  or  ephemeral  interest.  ■■',.' 

Periodical  FLUCTrATios-s  in  the  CoiIPOSiTIO^'  oe  the  Watees. 

The  fluctuations  which  take  place  in  the  quality  of  the  water  during  the 
succeeding  months  of  the  year  are  sufficiently  marked  to  indicate  the 
influence  of  the  seasons.  This  may  be  seen  from  the  following  table, 
which  exhibits  the  average  composition  of  the  water  supplied  to  the 
metropolis  by  the  Thames  companies  during  each  of  the  twelve  months 
of  the  last  two  years:—- 


Mouths. 


.January.. 
Fehruarj- 
March    .. 

April  

May    

June  


Total 
Solid 

Matter 
per 

Gallon. 


Grains. 
21.22 

21.(31 

20.45 

19.38 

18.99 

18.49 


Oiydisa- 

ble 
Organic 
Matter. 


Grains. 
0.79 

0.67 
0.73 
0.49 
0.47 
0.63 


Months. 


July      

August  . . 
September 
October  ., 
November 
December 


Total 
Solid 

Matter 
per 

Gallon. 


Oxvdisa- 

ble 
Organic 
Matter. 


Grains. 

17.28 

17-57 
17.51 
18.80 
20.56 

20.78 


Grains. 
0.63 

0.59 

0.61 

0.62 

1.04 

1.01 


Thus  it  appears  that  from  October  to  February  the  total  amount  of 
solid  matter  in  the  water  gradually  rises  to  its  maximum,  which  is  rather 
more  than  21  grains  per  gallon,  and  then  it  as  gradually  declines  until  at 
the  beginning  of  summer  it  is  no  more  than  about  17  grains  per  gallon. 
Throughout  the  months  of  July,  August,  and  September  it  remains  at 
nearly  the  same  proportion,  and  then  with  the  advance   of  autumn    it 


slowly  increases.  The  quantity  of  organic  matter  in  the  water  is  at  its 
maximum  in  November,  directly  after  the  fall  of  the  autumn  leaves;  and 
its  minimum  is  in  the  month  of  May.  The  same  facts  are  observed  with 
the  water  supplied  by  the  New  River  and  the  East  London  companies, 
whose  sources  of  supply  are  very  nearly  of  the  same  quality  as  the  Thames, 
but  it  is  not  so  with  the  deep  chalk  water  of  the  Kent  Company. 
Increase  of  Water  Supply  in  Fifteen  Years. 

A  special  chapter  of  the  return  is  devoted  to  a  review  of  the  results 
of  the  investigation  into  the  character  of  the  water  supply  of  the 
Metropolis  during  1866,  and  a  comparison  of  the  same  with  that  of  1851, 
when  the  last  Government  Commission  was  appointed  to  examine  it.  At 
that  time  the  population  of  London  was  2,363,236,  and  the  quantity  of 
water  daily  supplied  by  all  the  metropolitan  companies  was  45,885,900 
gallons.  This  was  at  the  rate  of  19.4  gallons  per  head.  At  present  the 
estimated  population  of  London  is  3,067,536,  and  ,  the  average  daily 
supply  of  water  is  92,734,000  gallons,  which  is  at  the  rate  of  a  little  more 
than  30.2  gallons  per  head.  As  far,  therefore,  as  quantity  in  concerned, 
the  increase  is  considerable,  for  it  is  neai'ly  60  per  cent,  on  the  average 
daily  supply  of  1851 ;  in  fact,  while  the  population  of  London  has 
increased  during  the  last  15  years  to  the  extent  of  only  one-third,  the 
water  supply  has  been  more  thau  doubled. 

Improvements  in  the  Quality  of  Watee. 

In  the  period  of  15  years,  from  1851-66,  the  chemical  composition  of 
the  Metropolitan  waters  has  likewise  undergone  a  marked  improvement. 
In  the  year  1851  the  average  proportion  of  solid  matter  in  the  Thames 
supply  was  21.43  grains  per  imperial  gallon  ;  whereas  in  the  year  which 
has  just  expired  it  has  been  only  19.64  grains.  The  same  is  the  case 
with  the  water  obtained  from  other  sources  than  the  Thames ;  for  the 
amount  of  solid  matter  in  the  Kent  water  has  fallen  from  29.71  grains 
per  gallon  to  27.01;  in  the  Nev,-  River,  from  19.50  to  18.97:  and  in  the 
East  London,  from  23.51  to  20.81. 

Reduction  oe  Organic  Impurity. 

That  improvement  which  is  the  most  important  from  a  hygienic  point 
of  view,  consists  in  the  reduction  of  the  proportion  of  organic  matter 
contained  in  the  water.  In  1851,  the  quantity  of  organic  and  other 
volatile  matter  dissipated  by  heat  from  ths  solid  residiie  of  the  Thames 
supply  was  2.46  grains  per  gallon ;  in  1866  it  has  been  only  1.05  grains. 
In  the  Kent  water  it  has  declined  from  2.61  grains  per  gallon  to  1.04; 
in  the  New  River  water  from  2.79  to  0.89 ;  and  in  the  East  London  water 
from  4.12  to  1.04. 

R  ECAPITULATION. 

The  whole  of  the  facts  stated  heretofore  is  best  illustrated  by  the  fol- 
lowing compar-ative  table  of  the  quantity  and  quality  of  the  water 
supplied  to  the  Metropolis  in  1851  and  1866  : — 


Population 

Average  daily  supply — Gallons 
Ditto,  per  head 


1851 


2,362,236 

45,885,000 

19.4 


1866 


3,067,536 

93,734,100 

30.2 


Companies. 


Grand  Junction  < 

West  Middlesex  i 

Southwark   and  C 
Vauxhall I 

Chelsea    < 

Lambeth < 

Kent    ] 

New  River ] 

Kast  Loudon  ...  < 


Years. 


1851 
1866 
1851 
1866 
1851 
1866 
1851 
1866 
1851 
1866 
1851 
1866 
1851 
1866 
1851 
1866 


Total 
solid    mat- 
ter per 
gallon 


Organic 

matter  &c. 

lost  by 

Heat 


Grs. 
21.72 

19.74 

22.67 

19.32 

21.08 

20.02 

21.28 

19.31 

20.40 

19.83 

29.71 

27.01 

19.50 

18.97 

23.51 

20.81 


Grs. 
3.07 

0.98 

2.75 

0.95 

1.51 

1.02 

2.38 

0.94 

2.59 

1.16 

2.61 

1.04 

2.79 

0.89 

4.12 

1.04 


Hardness. 


Deg. 

14.0 

13.1 
14.6 
13.0 
15.0 
13.0 
14.4 
13.0 
14.2 
13.0 
16.0 
18.3 
14.9 
14.1 
15.0 
14.8 


Average 
daily 
supply. 


Gallons. 
3,541,700 

8,551,800 

3,334,000 

8,102,300 

6,013,700 

12,367,000 
3,940,700 
7,748,000 
3,077,300 
8,694,100 
1,079,300 
5,927,200 

15,435,600 

22,729.700 
9,036,000 

18,614,000 
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This  improvement  in  the  quality  of  water  has  been  effected  in  three 
ways  : — 1.  By  selection  of  better  sites  for  the  collection  of  the  water.  2. 
By  careful  processes  of  filtration  through  acres  of  fine  sand,  &c. ;  and  3. 
By  the  storage  of  the  filtered  water  in  covered  reservoirs. 

Whether  other  improvements  can  still  be  effected  is  a  subject  for  careful 
inquiry  ;  and  it  is  likewise  matter  for  calm  and  deliberate  investigations 
whether  the  water  supply  has  had  anything  to  do  with  the  recent 
epidemic  of  cholera.  Doubtless  the  numerical  facts  contained  in  this 
table  tend  to  falsify  the  popular  opinion  on  this  subject,  which  was  very 
generally  entertained  last  summer. 


OCCASIONAL  NOTES  FROM  SCOTLAND. 

The  New  Edinburgh  Iseprovements. 

Edinbur"-h,  the  metropolis  of  Scotland,  the  modern  Athens,  is  about  the 

best,  if  not  the  best,  abused  town  in   the   world.     Planted  on  a  situation, 

picturesque  ;  filled,  at  one  time,  with  the  gi-eatest  intelligences ;  the  seat  of 

Law,  Medicine  and  Gospel,  a  curse  seems  to  be  upon  her,  and  the  words  that 

-  shattered  Babylon,  are  written  upon  her  walls.     Not  that  she  is  threatened 

by  foes  from  without ;  not  that  she  has  ceased  to  be  admired  by  all  visitors ; 

but  internal  strifes,  and  the  pig-headed  councils  of  her  rulers,  have  Ijrought 

her  to  that  sweet  pass,  that  in  a  few  years  she  will  be  as  fallen  as  Tyi-e,  as 

desolate  as  the  great  Sahara. 

The  citizens  of  Edinburgh  are  notorious  builders.  Scarce  a  week  passes 
but  a  new  barricade  appears  in  Princes-street,  which  renders  the  thorough- 
fare nearly  impassable,  while  the  busy  fearers  down  of  the  old  tenement, 
scatter  the  lime  and  dirt  upon  the  breeze,  blinding  therewith  the  eyes  of  the 
passers-by,  and  in  no  figm-ative  language  filling  their  mouths  and  nosti-ils 
with  dust  and  ashes.  Then  when  the  work  of  reconstruction  takes  place, 
<n-ea,t  carts  of  stone,  drawn  by  savage  horses,  who  are  lashed  by  heavy  whips, 
and  tortured  by  sore  backs  into  fury,  obstruct  the  thoroughfare,  imperilling 
life  and  limb.  '  The  wooden  fences  put  up  to  screen  off  the  work,  bristle 
with  nails,  and  the  incautious  belle,  finds  on  passing  along  a  great  rent  in 
her  skirt,  the  beau,  one  of  his  coat  tails  wanting.  All  this  is  mighty  pleasant 
to  those  who  escape  such  disasters,  but  scarcely  so  to  those  who  are  the 
■victims.  A  bill  is  now  lodged  with  Parliament  to  have  an  enlarged  area  for 
the  development  of  these  nuisances,  the  running  the  city  into  debt,  entail- 
ing heavy  taxation,  if  not  final  bankruptcy,  and  the  unhousing  of  number- 
less people. 

The  Ri<^ht  Hon.  William  Chambers,  the  Lord  Provost  of  Her  Majesty's 
City  of  Edinburgh,  is  truly  a  very  extraordinary  man.  By  industi-y  he  has 
risen  from  keeping  a  book-stall,  through  the  printing  and  author  gi-ades, 
till  now  he  is  Lord  of  Glenormiston,  and  Chief  Ruler  of  Auld  Reekie.  Born 
at  Peebles,  he  has  endowed  that  remarkably  wealthy,  populous,  and  intelli- 
gent village  with  an  Institution,  which  is  as  empty  of  visitors  as  it  is  full 
of  works  of  little  value. 

Mr.  Chambers  has  cast  his  eyes  upon  the  back-bone  of  Edinburgh,  of 
which  the  Castle  Rock  is  the  head,  and  Holyrood  Palace,  with  its  adjacents, 
are  the  feet.  He  has  discovered  that  the  wynds  and  closes  which  form  the 
ribs  of  the  skeleton,  are  densely  populated,  that  crime  flourishes  there,  and 
that  disease  reigns  there  trimnphantly.  And  he  said,  all  this  must  be 
(lone  away  with ;  wo  must  haul  do-^sTi  a  lot  of  these  buildings,  form  new 
streets  and  carry  them  even  three-quarters  of  a  mile  south  from  this  back- 
bone. He  accordingly  prepared  a  plan,  and  laid  it  before  the  Town  Coimcil. 
Over  it  that  learned  body  did  battle  for  many  days,  and  it  was  only  by  a 
small  majority  that  a  Bill  was  ordered  to  be  prepared  for  Parliament. 

Now  wo  do  not  for  an  instant  dispute  that  the  wynds  and  closes  are 
■lonsely  populated,  and  that  disease  and  crime  are  also  to  be  found  prepon- 
■loratin"-  there.  But  who  is  tn  blame  for  this  ?  No  other  than  the  sapient 
Town  Council.  As  Governors  of  George  Heriot's  Hospital,  they  have  in 
their  hands  great  parcels  of  gi-ound,  for  which  they  have  received  over  and 
over  aeain.  offers  to  fou  for  the  purpose  of  building  workmen's  houses. 
This  tliey  havo  refused,  considering  a  seedsman's  gardens  to  be  of  more 
benefit  to  the  community  than  the  providing  of  wholesome  houses  tor  the 
labourers  in  these  gardens,  who  are  consequently  forced  to  seelc  the  wynds 
and  closes  of  tho  High-street  and  Canongate  for  habitations,  and  thus  add 
their  quota  to  the  dense  population.  Dr.  Begg,  to  whom  all  honour  must  be 
•'iven  for  his  philanthropic  endeavours  to  ameliorate  the  condition  of  tho 
workin'"'-  classes,  has  for  years  wrought  at  the  providing  them  with  good 
houses, 'and  in  some  districts  blocks  of  buildings  have  been  raised  for  that 
wirposo.  But  these  are  but  driJps  in  the  bucket.  The  population  of  the 
condemned  territory  would  require  a  town  to  be  built  for  thomselvos,  with 
houses  of  a  moderate  rent,  not  with  such  exorbitant  ones  as  Edinburgh  is 
cursed  with. 

But  there  is  another  point  for  consideration  with  regard  to  this  popula- 
tion. It  is  composed  principally-  of  people  of  low  morality,  and  consequently 
of  low  habits,  who  are  never  happy  \ml6ss  whon  crowded  together,  and 
who  were  thoy  to  got  a  room  a-piece  in  one  of  tho  crack  houses  in  tho 
West-end  of  Ijondon,  witli  £5  a  week  and  nothing  to  do,  would  be  found 
every  man  and  woman  of  them,  congi-ogated  in  the  kitchen,  and  whisky 
flo.itine  in  buckets  full.      This  is  one  great  section,  Uio  section  of  crime. 


immorality,  and  disease,  and  because  the  Town  Coimcil  will  not  do  their 
duty,  and  have  something  like  moderation  in  inhabitants  kept  in  the  low 
dens,  the  honest  artisan  and  his  virtuous  family  are  to  see  the  roof  torn 
off  their  house,  and  to  bo  sent  houseless  upon  the  world.  And  this  is  pre- 
cisely what  the  Lord  Provost's  Bill  pui'poses  doing.     A  noble  scheme ! 

And  now  we  will  come  to  the  question  of  expense.  The  Bill  will  be 
bitterly  contested,  and  so  it  should,  as  only  a  vei-y  small  section  of  the  com- 
munity are  directly  in  favour  of  it.  That  expense  will  be  heavy.  Then 
the  cost  of  buying  up  old  properties,  pulling  them  down,  and  building 
up  new,  no  one  can  accurately  calculate ;  even  the  original  contemplated 
expense  was  foimd  too  low,  and  competent  judges  affirm  that  it  will  cost  at 
the  lowest  £800,000  ;  others  say  a  million  and  a-half.  if  not  two.  Where, 
in  the' name  of  the  Bank  of  England,  is  a  poor  city,  already  heavily  taxed, 
to  find  this  money  ? 

But  there  is  a  proposition  made.  In  tho  matter  of  the  Water  of  Leith 
Drainage,  onlj'  that  section  of  the  city  contiguous  to  tho  stream  was  taxed, 
as  it  was  held,  by  the  other  districts  that  it  was  for  its  benefit,  pestilence 
sitting  open-mouthed  on  the  banks,  and  for  no  others.  It  did  not  appear 
to  these  wiseacres  that  that  pestilence  could  spread  through  the  other  parts 
of  the  town,  and  that  it  was  as  much  the  interest  of  the  dwellers  in  these 
other  parts  to  have  the  improvement  made  as  for  the  dwellers  on  the  banks 
of  the  classic  Leith.  Now,  however,  that  the  Lord  Provost's  scheme  comes 
into  view,  it  is  proposed  to  tax  those  already  heavily  taxed  for  the  Leith 
drainage,  as  well  as  the  exempted  districts.  This  the  dwellers  on  the  water 
of  Leith  distinctly  refuse  to  agree  to,  but  offer,  if  the  assessments  for  both 
the  drainage  and  the  new  improvements  be  carried  over  the  entire  city,  to 
pay  thoir  share,  as  they  have  the  same  interest  in  the  latter  that  the  other 
districts  declared  they  had  in  the  foi-mer.  Of  course  this  proposal  could 
not  be  listened  to,  so  we  shall  have  a  second  edition  of  the  Anmuty  Tax 
warfare,  for  few  men  taxed  for  the  Water  of  Leith  Drainage  will  pay  a  tax 
for  a  district  two  miles  distant  from  them,  and  with  which  they  have  no 
earthly  connection. 

Let  us  in  conclusion  look  at  Edinburgh's  recent  improvements  and 
buildings.  Lord  Cockburn-street  does  not  pay  at  all  as  was  expected,  and 
it  was  one  of  the  same  style  of  schemes  as  the  present.  Might  one  ask 
when  that  celebrated  instance  of  Scottish  grandeur  of  design,  and  poverty 
of  execution,  the  National  Monument,  will  be  finished :  when  the  Scott 
Monument,  of  which  we  are  all  so  proud,  will  be  completed  according  to 
the  original  plan;  or  when  we  may  see  the  stone  laid  of  the  Albert  Monu- 
ment ?  Are  the  people  to  be  supposed  such  idiots  as  to  allow  half  the 
town,  and  that  the  most  populous,  to  be  laid  in  ruins,  when  we  know 
funds  cannot  be  had  to  rebuild  it  ?  Is  there  not  something  in  the  Scrip- 
tures regarding  a  man  who  began  building  a  tower  without  computing 
the  cost,  and  stuck  in  the  middle  of  it,  to  the  amusement  of  his  neighbours  ? 
Have  we  not  enough  of  stone  and  lime  abortions,  to  the  disgrace  of  our 
beautiful  city,  without  turning  it,  in  verity,  into  modern  Athens  ?  We 
admit  improvements  are  wanted,  but  the  improvements  are  more  houses 
for  the  working  classes,  when  the  evils  of  overcrowding  will  be  done  away 
with ;  as  for  crime,  that  will  exist  in  the  very  best  regulated  cities  as  long 
as  human  nature  exists,  and  we  have  a  beautiful  instance  of  that  in 
Paradise  and  our  first  parents,  where  there  was  no  particular  overcrowding. 
A  Provost  of  Leith  gave  his  name  to  an  Act  of  much  contested  worth. 
If  the  Lord  Provost  of  Edinburgh  expects  Parliament  to  do  as  much  for 
him,  we  wish  he  may  get  it. 


STATISTICS  OF  RAILWAY  CASUALITIES. 

The  railway  net  of  the  United  Kingdom  is  the  most  expensive  of  nil 
Europe,  and  the  number  of  trains  travelling  on  each  line  is  on  an  average 
double  of  what  it  is  in  France  or  Germany ;  the  average  speed  of  the 
trains  is  likewise  by  far  larger  tlian  on  the  Continent.  Yet  all  these  cir- 
cumstances combined  cannot  account  for  the  astonishing  frequency  and 
gravity  of  railway  accidents  in  this  country,  as  compared  to  Continental 
Europe.  Doubtless  the  disasters  of  this  kind  continually  occurring  on  the 
lines  in  the  United  States  are  far  more  numerous  than  in  Great  Britain, 
but  this  neither  justifies  nor  mitigates  the  abnormal  state  of  things  com- 
plained of.  The  latter  becomes  more  and  more  intolerable,  and  an  efficient 
action  on  the  part  of  the  legislature  and  the  executive  more  and  moreurgently 
requisite,  with  a  view  to  put  a  stop  to  the  carnage  going  on  continually 
before  our  eyes.  From  a  parliamentary  return  lately  issued,  of  the  num- 
ber of  railway  casualties  in  1865,  we  extract  the  following  particulars,  from 
which  it  will  appear  that  those  accidents  that  could  not  have  been  foreseen 
and  prevented,  do  not  amount  to  as  much  as  one  per  cent,  of  the  total. 

'J'here  are,  upon  an  average,  at  least  four  persons  killed  in  a  week  upon 
the  railways  of  the  United  Kingdom.  The  total  in  the  year  1865  ivas 
221,  and  the  variation  in  the  animal  number  of  late  has  been  verv  small. 
There  were  216  in  1862,  181  in  1863,  222  in  1861.  Still  more  striking  is 
the  regularity  in  the  number  of  passengers  killed ;  in  every  one  of  the 
four  years  it  was  either  35  or  36 — one  to  every  ten  days.  The  number  of 
passengers  injured  has  varied  greatly :  it  was  53R  in  1862,  401  in  1863, 
706  in  1864,  1039  in  1865,  a  few  accidents  in  1865  having  affected  a  large 
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number  of  persons,  one  at  Colney  Hatch  causing  injuries  (the  greater 
number  very  slight)  to  250  passengers ;  one  at  Wemyss  Bay  hurting  75, 
and  four  others,  injuring  some  iO  or  more  passengers  in  each  instance. 
There  were  killed  on  our  railways  in  the  year  1865,  36  passengers,  122 
servants  of  companies  or  contractors  (an  incomplete  return),  9  persons  at 
level  crossings,  46  trespassers,  and  8  other  persons.  Of  the  221  deaths, 
only  49  were  occasioned  by  the  accidents  which  occurred  to  trains  in  the 
course  of  the  year,  30  by  accidents  occurring  to  passenger  trains,  and  19 
by  accidents  to  goods  trains ;  13  passengers  lost  their  lives  by  their  own 
fault;  almost  twice  as  many  (23)  were  killed  by  accidents  beyond  their 
own  control ;  21  of  the  23  were  killed  through  passenger  trains  getting  off 
the  rails.  Of  the  1,039  passengers  injured  in  1865 — the  largest  number 
ever  recorded — only  five  brought  it  upon  themselves  by  their  want  of 
caution;  802  were  injured  in  65  collisions  of  trains,  74  in  11  trains  getting 
off  the  rails,  71  in  7  trains  turned  wrong  at  points,  12  from  breakage  of 
parts  of  carriages  or  engines,  75  from  a  train  running  into  a  station  at  too 
great  a  speed.  One  passenger  was  killed  through  falling  while  rashly 
getting  over  buffers  of  carriages  in  motion  at  a  station :  five  lost  their 
lives  in  getting  out  of  trains  while  in  motion ;  two  in  attempting  to  get 
into  trains  in  motion  ;  and  five  in  incautiously  crossing  the  line  at  stations. 
These  are  the  thirteen  passengers  returned  as  killed  by  their  own  want  of 
care.  A  boy,  not  a  passenger,  lost  his  life  through  attempting  to  ride  oa 
the  foot-board  of  a  carriage  before  the  train  had  stopped ;  and  a  girl  who 
had  come  to  meet  some  friends  who  were  passengers,  was  run  over  and 
killed  while  crossing  the  line  with  them.  This  danger  of  crossing,  or 
partially  crossing,  is  forced  upon  the  public  in  some  instances,  even  at  busy 
and  confusing  stations.  Four  passengers  were  injured  in  getting  out  of  or 
into  trains  in  motion,  and  one  iu  incautiously  leaning  out  of  window  near 
a  tunnel.  A  passenger  on  an  Irish  line  was  killed  by  leaning  out  of  a 
carriage  window  as  the  train  was  leaving  a  station,  his  head  coming  in 
contact  with  the  pillar  of  an  arch,  which  was  then  (not  now)  only  5iin- 
from  the  window  ;  this  is  set  down  as  a  death  occurring  from  a  cause 
beyond  the  passenger's  control.  A  person  riding  on  the  step  of  a  carriage 
to  speak  to  a  passenger  fell  off  and  had  his  leg  crushed.  One  accident, 
which  occurred  in  the  night  on  the  Midland  Great  Western  of  Ireland,  is 
expressly  distinguished  as  caused  by  malice;  a  rail  had  been  unscrewed 
and  displaced  ;  one  person,  a  passenger,  was  injured  on  this  occasion.  Ten 
other  accidents  resulted  from  passenger  trains  getting  off  the  rails,  but 
the  cause  is  not  stated.  In  one  collision  trains  met  on  a  single  line — a 
passenger  train  and  coal  train;  three  persons  were  killed  and  fifteen 
injured.  Of  the  nine  persons  killed  on  public  level  crossings,  three  were 
a  child,  a  deaf  boy,  and  a  farm  servant  driving  sheep  across  the  line.  In 
the  course  of  the  year  three  persons  placed  themselves  before  approaching 
trains,  and  wilfully  ended  their  lives  by  submitting  to  be  run  over.  In 
the  six  years,  1860-65,  1,382  persons  were  killed  and  4,460  injured,  on  the 
railways  of  the  United  Kingdom. 


WHO  INVENTED  THE  SCREW  PROPELLER? 
Ressel  v.  SiriTH. 
In  our  issue  of  December  1,  1866,  we  published  a  letter  from  the 
"  North  American  Ressel  Committee,"  claiming  on  behalf  of  the  late 
Joseph  Ressel,  the  priority  of  the  invention  of  the  screw  propeller.  At 
the  present  moment  Francis  Pettit  Smith  is  generally  recognised  in  this 
country  not  as  the  fii-st  inventor,  strictly  speaking,  but  as  the  man  who 
made  the  first  practical  application  of  the  spiral  as  a  motor  for  the  pro- 
pulsion of  steam  vessels ;  in  fact,  his  name  is  generally  considered  to  be 
as  closely  connected  with  the  screw  propeller  as  James  Watt's  with  the 
steam  engine,  and  George  Stephenson's  with  the  modern  locomotive.  In 
this  respect  his  priority  is  thought  unquestionable,  and  was  recognised  as 
farback  as  1851,  in  the  Jurors'  Report  of  the  First  International  Exhi- 
bition,* and  somewhat  later,  in  John  Bourne's  Treatise  on  the  Screw 
Propeller.  Up  to  within  the  last  ten  or  fifteen  years,  the  professional 
public  of  most  countries  of  Europe  and  America  were  in  the  habit  of 
drawing  fromw-orks  published  in  England,  their  notions  of  and  informa- 
tion on  practical  mechanical  engineering— Great  Britain  being  generally 
deemed^  the  classical  country  for  this  as  well  as  most  other  branches  of 
industrial  science.  Thus,  the  historical  researches  of  British  authors  on 
the  invention  of  the  steam  engine  were  accepted  as  final,  and  the  names 
of  Savery,  Newcomen,  and  Watt  have  preserved  all  their  splendour  and 
glory,  notwithstanding  the  industrious  propagation  of  the  trumpery 
claim  advanced  by  Arago  on  behalf  of  one  Solomon  de  Caus,  some  thirty 
years  ago ;  for  a  time  the  latter  obtained  in  some  quarters,  but  soon  its 
utter  shallowness  became  apparent,  and  the  name  of  tbe  alleged  pioneer 

*  Smith,  F.  P.,  Greenwich.— Prize  Medal.— A  complete  series  of  models,  illustrating 
the  gradual  advance  and  improvement  of  the  screw  propeller,  which  was  proposed  and 
brought  into  general  use  by  this  gentleman.— (Jurors'  Keport,  Great  Exhibition,  1851, 
SeetwnA,  Class  v.,  No.  3,  page  210). 


relapsed  into  that  oblivion  from  which  nothing  but  the  age's  craving  for 
sensation  stories  had  extracted  it,  and  it  was  finally  discarded  as  a  shara 
by  Professor  Reuleaux,  of  Ziirich,  decidedly  an  unprejudiced  man. 

The  Ressel  claim  presents  itself  under  a  different  aspect,  although  its 
very  injudicious  advocate,  Herr  Hoffmann,  has  represented  it  in  the 
Oartenlaube  as  a  parallel  to  the  Caus  "  revindication,"  so  fully  disposed 
of  by  this  time.  It  is  alleged  by  the  supporters  of  this  claim  that  Joseph 
Ressel,  and  no  other,  first  applied  the  spiral  to  the  propulsion  of  a  vessel 
in  water;  that  he  was  consequently  entitled  to  the  whole,  or  at  least  a 
large  share  of  the  pecuniary  reward  voted  by  the  Imperial  Parliament  in 
favour  of  the  real  inventor  or  inventors  ;  and,  last  not  least,  that  notwith- 
standing the  disregard  of  his  claim  in  the  distribution  of  the  grant,  the 
honour  of  the  priority  belongs  to  him,  and  to  him  alone.  Now 
the  evidence  on  the  groaud  of  which  they  mean  to  make  out  his  title, 
is  of  a  somewhat  complicated  nature,  the  pieces  justijicatives  are 
rather  numerous*  and  the  arguments  somewhat  involved.  Still,  we  shall 
endeavour  to  state  to  our  readers  the  case,  such  as  it  is  understood  by 
the  claimant's  supporters. 

The  idea  of  propelling  a  vessel  by  a  screw  fitted  to  its  stern  was  enter- 
tained by  Joseph  Ressel,  as  far  back  as  1812.  On  March  27th,  1827,  a 
"  biennial  privilege,"  ?.e.  a  patent,  was  granted  to  Ressel,  then  inspector 
of  the  I.  R.  Littoral  Dominial  Forests,  for  "  the  invention  of  a  wheel,  re- 
sembling an  endless  screw,  for  the  propulsion  of  vessels." — One  Bauer, 
having  been  let  into  the  inventor's  confidence,  proceeded  to  England  with 
a  view  to  working  the  invention. — On  June  10th,  1828,  one  Charles 
Cummerow,  merchant  in  the  City  of  London,  took  out  a  patent  for 
"certain  improvements  in  propelling  vessels,"  communicated  to  him  by  a 
certain  foreigner  residing  abroad.  The  latter,  it  is  stated,  was  either 
Bauer  or  Ressel  himself;  the  invention,  it  is  maintained,  was  decidedly 
Ressel's. — Immediately  after  the  grant  of  the  patent  for  Austria,  a  joint 
stock  company  was  started  for  working  it,  by  applying  screw  propellers 
to  steamers  designed  to  ply  between  Trieste  and  Monfalcone.  One 
William  Morgan,  being  at  that  time  in  possession  of  a  license  for  the 
navigation  of  paddle  steamers  between  Trieste  and  Venice,  the  Trieste 
police  would  not  permit  Ressel's  screiu  steamers  to  infringe  on  Morgan's 
licence,  and  upon  Ressel's  appeal,  the  I.  R.  "  General  Court  Chamber " 
confirmed  the  decision  of  their  subordinates.  The  screw  steam  navigation 
between  Trieste  and  Montfalcone  having,  therefore,  been  determined  on, 
the  building  of  a  screw  steamer  was  commenced,  a  Trieste  merchant.  Carlo 
Fontana,  advancing  the  necessary  funds.  Many  difficulties  intervened, 
but  at  last  the  vessel,  called  La  Civetta,  was  launched,  and  the  engine 
having  been  approved  of  by  a  committee  of  official  inspectors,  several 
trial  trips  were  made.  A  steam  pipe  having  burst  during  the  fourteenth 
tip,  the  paternal  police  authorities  of  Trieste  prohibited  all  further  experi- 
ments. And  there  the  matter  ended.  Ressel,  being  entirely  destitute  of 
pecuniary  means,  connections  and  influence,  was  unable  to  push  it  any 
further,  and  for  many  years  persevered  in  the  hum^e  position  of  an  I,  R. 
Littoral  Forest  Inspector. 

The  facts  as  stated  thus  far,  admit  of  but  little  contestation.  The  proofs 
are  such  as  can  hardly  be  considered  doubtful.  It  being,  moreover,  au 
established  fact  that  Mr.  Smith's  invention  was  not  patented  till  1836,  nor 
worked  till  1838,  the  questions  at  issue  would  be  simply  : 

1st.  Whether  Ressel's  "wheel  resembling  an  endless  screw,"  as  fitted 
on  board  La  Civetta,  was  a  hand  fide  screw  propeller,  in  its  present 
acceptation. 

2nd.  Whether  the  abortive  trials  of  his  vessel,  in  1828,  can  fairly  be 
considered  as  a  practical  working  of  the  screw  propeller. 

As  regards  the  first  question,  it  is  maintained  by  all  the  advocates  of  the 
Ressel  claim,  that  the  "  screw  wheel,"  as  patented  in  1827,  and  as  applied 
to  the  stern  of  La  Civetta,  was  a  fac-simile  of  the  one  shown  in  the 
annexed  illustration.  If  so,  the  question  answers  itself  in  the  affirmative ; 
but  we  may  observe  here,  that  we  have  seen  no  authentic  copy  either  of 
the  Austrian  specification  alluded  to,  or  of  the  drawings  of  the  first  pro- 
peller executed  by  Ressel.  As  to  the  second  question,  we  would  rather 
"  reserve  judgment."  Although  we  feel  inclined  to  think  that  altogether 
the  evidence  in  favour  of  Ressel  is  very  strong,  it  is  yet  apparent  that  thus 
far  his  case  is  not  fully  made  out,  and  it  may  safely  be  left  to  the  unbiassed 


♦  The  following  pamphlets,  periodicals,  &c.,  may  be  referred  to: — 
Ist.  Charles  Cummerow's  Specification  of  Certain  Improvements  in  Propelling  Teasels, 

No.  5730—1828. 
2nd.  Biografia  di  Giuseppe  Eessel.    Published  by  the  Eessel  Memorial  Committee  of 

Trieste.     (Trieste,  1858). 
3rd.  Heinrich   Kitter   von   Littrow,   Gutachten  iiber  die  Prioritat  Josef  Eessels. 

(Trieste,  1862). 
4th.  Unsere  Zeit.    Part  78.    Pages  388  and  following.     Essay  by  Professer  Kar- 

marsch.     (Leipzig,  Brockhaus,  1863). 
ith.  Joseph  Eessel,  &c.    Eine  erlauterndc,  dokuraentirte  Denksehrilt.    A  Pamphlet 

on  the  Prize  Decerned  by  the  English  Government  to  the  First  Inventor  of 

the  Screw  Propeller.    By  the  North  American  Eessel  Committee.    (New  York, 

J.  Miihlhauser,  1865). 
6th.  Arcliiv  fiir  Seewesen.    Year  II.    Part  IV.    Page  171.    (Trieste,  1866.) 
7th.  Eine  deutsche  Kla^e,  von  Friedrich  Hoffmann,  in  No.  45,  page  70Z  of  the 
GarUnlav.be,    (Leipzig,  E,  Keil,  1866). 
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discerninent  of  the  public  to  weigh  the  fac'.s  in  favour  of  against  those 
adverse  to  his  claim,  and  then  strike  (he  balaice. 

Fig.  1. 


Now,  the  illustration  here  annexed  is  a  reducing  to  two-thirds  of  the 
one  contained  in  "  Eessel's  Biography"  (No.  2),  and  purporting  to  be  a.- 


Fig.  2. 


fac-simile  of  Eessel's  original  drawing.  His  handwriting,  at  all  events, 
has  been  oflBcially  authenticated.  The  explanation  of  the  letters  of 
reference,  as  given  by  the  inventor,  is  as  follows  : — 

In  Fig.  1. — B,  the  spindle  of  the  spiral;  q,  the  spiral  in  a  state'  of  inactivitj;  r,  the 
rudder;  g,  the  keel. of  the  ship;  t,  the  iron  prolongation  of  the  keel;  h,  the  stern  post ; 
f,  back  of  stern  post;  n,  bearing  (Drehungshuhe)  for  the  core  (Xern)  of  the  screw;  m, 
casing  (HiiUe)  filled  with  grease,  for  the  core  of  the  spiral  in  the  stern  post,  preventing 
water  entering  the  ship. 

In  Fig  2. — D,  core  of  the  spiral ;  q,  the  spiral  itself,  in  a  state  of  non-activity. 

In  Fig.  1. — bd  the  small,  iie  the  large  cog-wheels,  forming  the  mechanism  for  trans- 
mitting to  the  spu-al  the  motion  derived  from  the  steam  engine. 

To  Cummerow's  specification  two  drawings  similar  to,  but  by  no  means 
identical  with,  our  diagrams,  are  appended.  As  a  specimen  of  the  style 
in  which  the  specification  is  written,  we  transcribe  its  commencement, 
running  as  follows  : — 

To  have  an  exact  idea  of  the  spiral,  one  must  figure  to  one's  self  a  pivot,  for  instance,  of 
wrought  iron,  on  which  is.fixcd,  in  the  shape  of  a  vice  or  wing  of  brass,  wire  of  a  quarter 
of  an  nich  thick,  of  an  elefaiion  of  3ft.  from  the  centre  of  the  pivot,  and  which  runs  round 
it  along  a  kngth  of  Oft.  One  must  likewise  figure  to  one's  self,  with  this  vice,  the  water 
as  the  original  vice,  and  with  a  force  giving  a  central  motion  to  the  vice,  which,  applied 
to  a  boat,  will  produce,  by  this  same  motion,  the  translation  of  the  boat.  To  recognize 
all  the  advantages  of  the  spiral  on  the  vyheels  made  use  of  till  now  in  steamboats,  one 
must  examine  the  effect  of  both,  and  the  following  results  will  be  found,  &c. 

The  drawings  are  hardly  more  lucid.  Talfing  it  for  granted  that 
Cummerow's  patent  was  Eessel's,  we  yet  question  the  allegation  of  his 
advocates,  that  it  formed  the  nucleus  to  Smith's  patent  of  1836.  At  any 
rate  it  would  be  difficult  to  prove  that  Smith  was  acquainted  with 
Cummerow's  patent,  at  the  time  when  he  made  his  experiments  on  models 
of  screw-propelled  boats  on  the  horse  ponds  of  his  farm  at  Hendon,  the 
more  so,  as  Cummerow's  specification  was  printed  only  in  1855.  Besides, 
the  burden  of  proving  the  allegation  rests  on  the  accuser,  not  the  accused ; 
until  such  proof  be  forthcoming,  the  charge  remains  a  gratuitous  con- 
jecture. 

We  now  proceed  with  our  statement  of  facts,  gathered  from  the  various 
pamphlets  and  papers  before  us.  Eessell's  invention  having  lain  dormant 
and  fallow  for  many  years,  he,  on  September  18th,  1852,  read  in  the 
Osservatore  Triestino,  the  following  paragraph  : — 

Some  years  since  the  English  Admiralty  ottered  a  prize  of  £20,000  to  him  who  could 
make  out  the  best  claim  on  the  priority  of  the  invention  of  the  screw  propeller,  i.e.,  the 
first  application  of  the  Archimedean  helix  to  steamship  propulsion,  in  lieu  of  paddle 
wheels.  One  Mr.  Carpenter,  Captain  in  the  Royal  Navy,  now  seeks  to  prove  that  his 
claim  is  the  best  founded. 

Eessel  at  once  took  such  steps  as  he  thought  might  lead  to  a  recognition 
of  his  priority  by  the  British  Admiralty,  and  the  award  of  a  long-jearned- 
for  recompense.  After  some  considerable  delay,  taken  up  by  official 
formalities,  Eessel's  application,  with  papers  and  documents,  was  trans- 
mitted to  the  Admiralty  by  the  Austrian  Consul  in  London,  Mr.  Wm. 
Schwartz.  This  was  on  the  15th  of  March,  1853.  It  having  been  pre- 
viously intimated  to  the  Consul  by  the  secretary  of  the  Admiralty,  that 
"  the  sum  of  £20,000  to  which  he  referred,  had  been  paid  by  the  British 
Government  to  several  persons  who  possessed  patents  relating  to  the 
subject,"  no  1  eply  was  made  to  the  formal  application.     Only  as  late  as 


1858,  a  year  after  Eessel's  death,  when  the  claim  for  the  restitution  of  the- 
documents  on  the  part  of  the  survivors  was  supported  by  the  powerful 
intercession  of  Archduke  Ferdinand  Max,  the  following  reply  was  elicited 
from  the  Admiralty  -.-^ 

Admiralty,  llth  March,  1858,  S. 
Sir, — With  reference  to  your  letter  of  the  9th  inst.  (No.  279),  in  which  you  request 
that  the  documents  in  support  of  the  claims  of  Joseph  Ressel  for  a  participation  in  the 
reward  offered  to  the  inventor  of  the  screw  propeller,  and  which  are  supposed  to  have 
been  forwarded  to  this  office,  may  be  returned  to  you,  I  am  commanded  by  my  Lords 
Commissioners  of  the  Admiralty  to  acquaint  you,  that,  after  a  careful  search,  no  traeo 
can  be  discovered  of  the  documents  in  question  ever  having  been  received  in  this 
department. 

I  am.  Sir,  your  most  obedient  servant, 

E.  G.  EoitiiXE. 

Now  there  is  decidedly  some  mystery  about  the  disappearance  of  these 
papers,  and  the  accident  may  have  been  rather  unfortunate,  should  Eessel'j 
original  drawing  of  1812  have  been  among  them.  The  supporters  of  the 
claim  ascribe  the  "  alleged  "  loss  of  the  documents  to  a  desire  on  the  part 
of  the  British  Admiralty  to  silently  discard  the  title  obviously  owned  by  a 
"  foreign  "  inventor.  Those  at  all  acquainted  with  the  organisation  and 
spirit  of  any  British  administration  will,  of  course,  at  once  repudiate  such 
an  insinuation  as  baseless  and  gratuitous.  It  seems  to  us,  after  all,  that 
in  the  whole  Eessel  affair,  from  beginning  to  end,  the  German  "  green 
table"  combined  with  English  "red  tape"  in  frustrating  all  the  inventor's 
designs  and  endeavours.  A  suicidal  short-sightedness  and  imbecility  on  the 
part  of  the  Austrian  Government  defrauded  Eessel  of  the  fruits  of  many 
years'  labours  and  sleepless  nights ;  and  British  officialism  has,  in  the 
affair  of  the  £20,000,  sinned  no  more  against  the  foreigner  than  it  did 
against  the  most  deseiving  native,  Francis  Pettit  Smith,  — the  latter  not 
being  included  in  the  list,  hitherto  not  yet  published,  of  the  five  successful 
applicants.  Thus,  it  is  self-evident  that  the  assertion  brought  forward  by 
the  New  York  Eessel  Committee  (A.etizan,  Nov.  1866),  collapses  in  itselK 
Having  now  given  the  facts  as  stated,  and  sifted  them  to  some  extent, 
we  are  evidently  led  to  infer  that  there  is  apparently  a  great  deal  of  foun- 
dation in  the  claim  so  energetically  advocated  by  the  inventor's  son.  r. 
Heinrich  Eessel,  by  the  various  Eessel  committee.',  and  many  countrymen 
of  the  deceased.  We  may  here  quote  Professor  Karmarsch's  opinion 
(Sio.  4).     According  to  him  : — 

The  leading  features  of  the  present  screw  propeller  are  as  follows : — 

Ist.  A  tingle  screw  is  sutticicnt  to  propel  the  vessel. 

2nd.  The  screw  revolves  centinually  and  entirely  under  water.  Itisnot  only  partially 
or  periodically  submerged,  like  a  rudder  or  paddle-wheel. 

3rd.  The  screw  occupies  that  place,  in  every  respect  most  favourable,  viz.,  the  stern  of 
the  ship,  in  an  enclosed  space  (the  well)  between  sternpost  and  rudder. 

4tli.  The  screw  shaft  lies  in  the  vertical  plane  of  the  keel,  parallel  to  the  latter,  and 
enters  across  the  stern-post  into  the  body  of  the  vessel,  there  to  be  connected  to  the 
steam  engine. 

All  these  distinguishing  features  are  combined  in  Ressel's  screw ;  they  are  all,  or 
partially,  wanting  in  the  projects  and  attempts  of  every  one  of  his  predecessors. 

The  National  Academy  of  Sciences,  of  Washington,  upon  the  request  of 
the  North  American  Eessel  Committee,  examined  Eessel's  claim,  and 
decided  in  its  favour;  but,   whatever  the  authority    of   that   body,  its 
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decision  can  form  but  a  one-sided  verdict.  Audi  alteram  partem.  We 
would  rather,  in  concluding,  suggest  that  claims  of  this  kind  should  be 
examined  by  international  juries,  being  naturally  above  the  suspicion  of  a 
bias  iu  favour  of  one  or  another  of  the  applicants.  In  Eessel's  case,  the 
same  as  in  all  similar  ones,  the  real  truth  would  thus  become  apparent, 
and  be  established  on  solid  grounds. 


INSTITUTION   OF  ENGINEERS   IN   SCOTLAND. 


OX  AX  impro\t:d  overhead  traversixg  craxe,  worked 

BY  POSTER. 
By  Mr.  \\u.  Smith,  Eglinton  Engine  Workg. 
The  travelling  crane  -which  forms  the  subject  of  this  paper,  was  erected 
at  Eglinton  Engine  Works,  Glasgow,  about  twelve  months  ago,  and  since 
that  time  has  been  regularly  at  work.  The  convenience  and  saving  effected 
by  its  use  has  been  so  great  that  the  writer  has  thought  a  description  of  the 
construction  and  mode  of  working  it  might  be  acceptable  to  the  members 
of  the  Institution. 


I 

1 

I 
I 


The  erecting  shop  in  which  the  crane  is  placed,  is  200ft.  long  by  53ft. 
TPide  inside  the  walls,  and,  although  the  original  intention  was  to  place 
two  cranes  in  this  shop,  the  rapid  manner  in  which  this  one  does  the 
>work,  makes  it  quite  unnecessary,  unless  it  might  be  for  the  purpose  of 
lifting  heavier  loads  than  one  crane  is  capable  of  doing. 


The  crane  is  driven  by  power  by  means  of  an  endless  cotton  cord,  Jths 
of  an  inch  diameter,  extending  the  whole  length  of  the  shop,  supported 
at  intervals  by  guide  pulleys,  and  returned  round  a  pulley  at  the  one  end, 
which  is  fixed  in  slides  and  tightened  and  adjusted  by  means  of  a  screw 
and  hand  wheel,  as  shown  in  Fig  1.  The  slides  and  screw  are  nine  feet 
long,  and  allow  of  adjustment  until  the  cord  has  stretched  18ft.,  after 
which  it  may  require  to  be  cut  shorter  and  spliced  over  again.  This 
tightening  pulley  may  also  be  adjusted  in  some  cases  by  means  of  a 
weight  instead  of  a  screw. 

Fig.  2  shows  an  elevation  of  the  crane  resting  on  the  walls  of  the  shop  j 
Fig.  3  is  a  plan;  and  Fig  4  an  end  elevation  of  the  crane.  Two 
wrought-iron  girders  form  the  beams  of  the  crane,  and  are  fixed  to  two 
cast-iron  carriages,  each  having  two  wheels  for  the  longitudinal  rails. 
The  crab  is  constructed  of  two  cast-iron  cheeks,  set  on  four  wheels  to 
move  transversely,  and  carries  the  chain  barrel,  gearing,  and  small  plat- 
form for  the  man  in  charge. 

The  driving-cord  moves  at  the  rate  of  1800  feet  per  minute,  and  is  first 
taken  over  a  V  pulley  on  the  crane  3ft.  diameter,  marked  A  in  Figs.  2  and 
3,  and  shown  in  section  Fig.  5.  On  the  same  shaft  as  this  pulley,  a  spur 
pinion  is  fixed,  driving  a  spur  wheel  on  the  end  of  the  shaft,  B.  This 
shaft  extends  the  whole  length  of  the  crane,  and  gives  motion  to  the 
main  driving  shaft  of  the  crab,  DD,  Fig.  3,  by  means  of  a  small  vertical 
shaft  and  mitre  wheels,  marked  C,  Pigs.  2  and  3.  When  the  cord  is  put 
in  motion,  the  shaft,  B,  and  the  main  driving  shaft  of  the  crab,  DD,  are 
always  in  gear.  From  the  shaft,  DD,  all  the  working  parts  of  the  crane 
are  put  in  motion  by  means  of  three  hand  wheels,  E,  P,  G,  Pig.  3.  In 
connection  with  each  hand  wheel,  a  worm  moves  a  short  lever  which 
throws  a  friction  clutch  in  gear  for  working,  reversing,  or  holdin«,  in  a 
neutral  position  at  pleasure. 

The  hand  wheel,  E,  puts  in  gear  the  clutch  and  spur  wheels,  which 
work  the  chuin-barrel,  H,  for  lifting  and  lowering  the  load.  This 
barrel  is  made  large,  with  grooves  chased  in  at  the  proper  pitch  to 
receive  the  chain,  and  to  accomplish  the  whole  lift  of  20ft.  without  riding 
the  chain.  A  fast  and  slow  motion  is  given  to  the  barrel  by  means  of 
double  spur  wheels  and  pinion,  N,  Pig.  3.  A  friction  strap,  K,  b'igs.  2 
and  3,  is  attached  to  the  mitre  wheel,  I,  of  this  motion  for  the  purpose 
of  lowering  the  load.  A  set  of  three  sheave  blocks  is  also  used  to  assist  in 
reducing  the  motion  of  the  lift. 

The  hand  wheel,  P,  puts  in  gear  the  clutch  and  spur  wheels,  which 
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cause  the  crab  to  traverse  either  way  at  pleasure  on  rails  fixed  on  the 
beams  of  the  crane. 

The  hand  wheel,  G,  puts  in  gear  the  clutch,  bevel  wheels,  and  vertical 
shaft,  M,  Pig.  3,  for  driving  the  shaft,  L.  This  shaft  extends  the  whole 
length  of  the  crane,  and  on  each  end  of  it  a  spur  pinion  is  fixed,  driving 
simultaneously  one  of  the  carrying  wheels  at  each  end  of  the  crane  by 
means  of  spur  wheels,  giving  motion  to  the  crane  either  way  the  whole 
length  of  the  shop. 

The  heavy  loads,  from  2f  tons  up  to  the  maximum  load  of  15  tons,  are 
raised  at  the  rate  of  1ft.  Sin.  per  minute,  giving  a  leverage  of  1270  to  1. 
With  light  loads,  the  speed  of  lifting  is  increased  to  7ft.  4in.  per  minute, 
giving  a  leverage  of  245  to  1. 


The  speed  at  which  the  crane  traverses  the  shop  longitudinally,  is 
41  feet  per  minute ;  and  the  speed  the  crab  traverses  the  shop  transversely 
is  44  feet  per  minute. 

The  whole  power  requisite  for  working  the  crane  when  fully  loaded,  is 
transmitted  to  the  counter-shaft  upon  which  the  driving-cord  pulley  is 
fixed,  by  a  S^-inch  leather  belt,  working  on  fast  and  loose  pulleys  18  inches 
diameter,  making  191  revolutions  per  minute.  By  means. of  a  belt-lever 
and  two  pull-cords,  the  crane  can  be  put  in  motion  and  stopped  by  the 
workman  on  the  platform  at  any  point. 

On  each  side  of  the  crane  there  is  a  wooden  platform,  supported  from 
the  wrought-iron  girders  by  cast-iron  brackets.  A  small  platform  is  also 
connected  to  the  crab,  upon  which  the  workman  in  attendance  stands,  and 
from  which  all  the  band  wheels  for  starting  and  stopping  the  difiereut 
motions  of  the  crane  are  under  his  control. 

The  long  shaft?,  B  and  L,  Fig.  3,  which  extend  the  whole  length  of  the 
crane,  are  each  supported  at  intervals  by  three  tumbler-bearings,  and  also 
by  a  fixed  bearing  from  the  cheeks  of  the  crab.  Each  shaft  has  also  a 
small  groove,  running  the  whole  of  its  length  for  fixing  the  bevel  wheel 
connecting  it  wirh  the  crab,  and  at  the  same  time  permitting  the  wheel  to 
slide  on  the  shiiCfc  when  the  crab  is  traversing. 

f"l  C  :  S. 


Fig.  5  shows  jiliiii  and  sections  of  two  pairs  of  the  friction  clutches  used 
on  the  shaft,  iM),  for  the  purpose  of  starting  and  stopping  the  different 
motions  of  thr  ci:iiie;  one  pair  is  shown  in  section,  and  one  pair  in  plan. 
The  two  mitre  \v)ieels  marked  Q  are  bushed  with  brass,  and  are  loose 
npon  the  shall  1)1);  they  are  also  coupled  by  the  mitre  wheel,  R,  which 
revolves  on  a  ^^^ml,  and  serves  for  reversing  the  motion.    The  two  discs, 


SS,  are  keyed  fast  to  the  shaft,  DD,  and  have  fitted  and  fastened  to  them 
the  expanding  rings,  T,  which  are  shown  in  a  neutral  position,  ready  to  he 
acted  on  by  moving  the  conical  block.  U,  either  way,  by  the  lever  worm 
and  hand  wheel,  V.  When  the  conical  block,  U,  is  thus  moved,  ib 
expands  the  friction  ring,  T,  by  means  of  a  short  lever,  W,  and  wedge 
piece,  X,  and  fixes  either  of  the  mitre  wheels,  Q,  transmitting  the  power 
one  way  or  the  other,  as  required. 

One  man  is  quite  capable  to  work  and  keep  the  crane  in  order,  eftecting 
a  saving  in  ordinary  working  of  four  to  five  men  daily. 

The  crane  is  provided  with  handles  fitted  to  each  end  of  the  shaft,  DD> 
for  working  it  by  hand  in  cases  of  emergency. 


INSTITUTION  OF  CIVIL  ENGINEERS. 
At  the  meeting  on  the  8th  ult.  Mr.  C.  H.  Gregory,  Vice-President,  in  the 
chair,  six  candidates  were  balloted  for,  and  declared  duly  elected,  including  five 
members,  viz. : — Mr.  John  Clark,Engineer  to  the  Municipal  Council  of  Shanghae ; 
Mr.  Lewis  Henry  Moorsom,  Resident  Engineer  in  Charge  of  Works  at  the 
London-road  Station,  Manchester,  of  the  London  and  Noith-Western,  and 
Manchester,  Sheffield,  and  Lincolnshire  Railwa}-  Companies ;  Mr.  James  Long 
Parker,  Executive  Engineer  of  the  1st  grade  in  the  service  of  the  Government  of 
India,  Meerut ;  Mr.  Charles  Sacre,  Chief  Engineer  to  the  Manchester,  Sheffield, 
and  Lincolnshire  Railway  Company  ;  and  Mr.  Edwin  Thomas,  Engineer  to  the 
Regent's  Canal  Companj' ;  and  one  Associate,  viz.,  Mr.  Adam  Fettiplace  Blandy, 
Resident  Engineer,  Millwall  Docks. 


ON    SHIPS    OF    WAR. 


By  ]Mr.  John  BotJRNE. 

The  author  stated  that,  in  his  opinion,  tho  only  vessels  capable  of  can-ying 
sufficient  thickness  of  armour  to  resist  modern  ordnance  were  those  built 
on  the  Monitor  or  turret  sj'stem.  the  invention  of  Captain  .John  Ericsson,  of 
New  York.  Ho  maintamed  that  although  broadside  vessels  might  be  useful 
and  even  necessary,  and  ho  could  imagine  cases  where  they  might  almost  bo 
indispensable,  yet  that  no  broadsido  fleet  would  be  safe  rmless  accompanied 
by  a  flotilla  of  Monitors.  It  was  simjily  a  question  of  preponderance  of 
forces,  and  in  any  futui-e  maritime  war,  the  sti'ongest  armom-  and  tho 
heaviest  guns  must  necessarily  prevail.  He  proposed  that  any  Jlonitors 
now  to  be  built  should  have  side  annoui'  eighteen  inches  thick  backed  by 
four  feet  of  oak,  and  a  turret  twenty-four  inches  thick  carr\-ing  two  20-inch 
wi'ought-iron  guns.  Such  a  vessel,  he  contended,  could  be  constructed  on  a 
displacement  but  little  different  from  that  of  the  Bellerophon,  and  it  would 
not  only  be  impenetrable  now,  but  would  probably  remain  so  for  somo 
years.  He  considered  it  had  boon  shown,  by  ample  experience,  that  such 
vessels  were  seaworthy,  att'orded  comfortable  accommodation  for  the  L'rew, 
were  healthful,  and  popular  with  sailors.  In  the  common  iron-clad,  as  the 
armoui'  had  to  bejspread  over  a  high  side,  it  was  necessarily  thin  and  weak  ; 
whereas  in  the  Monitor  system,  the  sides  being  very  low,  the  area  to  bo 
protected  was  reduced  to  a  minimum,  so  that  with  the  same  displacement 
the  annour  might  be  made  of  gi-oat  thickness,  such  as  would  be  impene- 
trable by  the  heaviest  existing  ordnance.  The  Kalamazoo  class  of  Monitors 
had  side  aiinom-  foiu-teen  inches  thick  backed  by  several  foot  of  oak,  and 
these  vessels  possessed  gi-eat  facility  of  evolution,  as  they  wore  fitted  with 
balanced  rudders  and  twin-screws.  In  lioth  the  amiour  and  tho  guns  tho 
broadside  system  was  one  of  diffusion,  the  tiu-rot  or  IMomtor  sj'stem  one  of 
concentration.  Tho  former  had  been  adopted  in  France  and  in  England. 
the  latter  in  America,  where  about  sixty  vessels  of  this  class  had  already 
been  built,  and  recently  by  Russia  and  somo  other  coutiuoutal  powers.  In 
the  broadside  system  the  only  matorial  innovation  on  tho  model  of  the  old 
men-of-war  was  in  the  application  of  iron  armour  to  tho  sidos.  In  somo 
cases  the  annour  was  not  extended  to  tho  bow  and  the  storn.  but  only  tiio 
central  part  of  the  sides  and  a  Ijolt  at  tho  water  line  were  ])rotected,  and 
armour  bulkheads  were  eanied  across  the  ship,  before  and  behind  tho 
protected  portion  of  the  sides,  so  as  to  foiin  the  centi-al  part  of  the  vessel 
into  a  rectangular  fort.  This  was  the  ])rinciplo  on  which  tho  Bellerophon 
and  other  recent  vessels  had  been  built,  and  its  advantage  was  that  it 
enabled  thicker  annour  to  bo  applied.  In  tho  Monitor  system  the  gnus; 
which  were  of  large  calibre,  were  carried  in  one  or  two  cylindrical  towers 
of  iron,  and  the  weight  of  the  broadsido  was  confentratod  in  one  or  two 
enormous  shot,  which  had  momontruu  enough  to  go  thi-ough  tho  armour  of 
any  of  the  broadside  vessels  of  the  royal  navy  of  Great  Britain. 

There  were  certain  points  of  dissimilarity  between  tho  tun-et  ships  of 
Captain  Coles  and  those  of  Captain  Ericsson,  the  most  material  being  that 
the  sides  were  not  nearly  so  low  in  tho  fonuer  as  in  tho  Monitors,  and  tho 
annour  of  the  sides  and  the  turrets  could  not  consequently,  with  any  given 
displacement,  be  made  so  thick  ;  nor  woidd  it  bo  possible,  with  saiety,  to 
reduce  the  height  of  the  sides,  owing  to  tho  turrets  being  carried  on  rollers 
on  the  lower  deck,  thus  passing  through  openings  in  the  upper  deck, 
which  it  was  difficult  to  keep  tight  without  jamming  tho  turrets ;  tlio 
openings  to  the  engine-room  were  also  merely  covered  with  gi'atings,  or 
were  otherwise  similarly  unprotected.  In  the  Monitors,  on  the  contrary, 
the  tiin-ets  revolved  upon  a  motal  ring,  on  the  upper  dock,   and  all  tlio 
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openings  to  tho  interior  of  the  vessel  were  throaigh  tlie  top  of  the  turret, 
or  through  shot-proof  tininks  or  pipes,  so  that  even  if  the  dock  ^vere 
washed  by  the  waves,  water  could  not  enter  the  vessel  so  long  as  the 
deck  remained  watertight.  Captain  Coles'  vessels  had  been  but  little  tested 
in  actual  war,  and  therefore  the  objections  urged  against  his  system  had 
yet  to  be  proved.  On  the  other  hand  the  ^Monitors  had  been  found,  during 
a  war  of  \mprecedented  magnitude,  to  be  both  shotworthy  and  seaworthy ; 
they  were  confessedly  unequalled  in  their  power  of  penetrating  other  vessels 
and  of  resisting  penetration  themselves. 

As  an  illustration  of  the  main  features  of  the  stractiire  of  the  Monitor 
vessels,  a  description  was  given  of  the  American  war  steamer  Dictator, 
built  by  contract  imder  Ericsson.  Her  length  was  314ft.,  beam  50ft.,  and 
draught  of  water  20ft.,  with  800  tons  of  coals,  and  when  fully  equipped,  she 
was  fitted  with  a  single  turret,  carrying  two  Rodman  guns,  each  of  lain, 
bore :  Ericsson  maintaining  that  one  tivrret  was  superior  to  several.  She 
was  propelled  by  a  pair  of  engines  with  cylinders  lOOin.  diameter  and  4ft. 
stroke.  The  diameter  of  the  screw  was  21ft.  8in.,  with  fom-  bliules,  and  34ft. 
pitch.  Steam  was  supplied  to  tho  engines  by  six  boilers,  with  a  double  tier 
of  furnaces,  nmnbering  fifty-six  in  all.  The  heating  surface  of  the  boilers 
was  34,000  square  feet,  and  the  gi-ate  area  1,120  sqiiare  feet.  The  chimney 
was  10ft.  in  diameter,  and  Sin.  thick  at  the  base,  and  was  provided  with  a 
shell-proof  gi-ating,  placed  about  Oft.  above  the  level  of  the  deck.  The 
engine  room  was  ventilated  by  means  of  a  copper  fan,  of  large  diameter, 
suspended  horizontally  under  the  deck,  and  driven  by  a  small  donkey  engine, 
bolted  to  the  deck  beams.  The  fan,  which  was  not  enclosed  in  a  casing,  drew 
the  air,  which  it  sent  into  the  engine  room,  through  a  pipe  or  cylindrical 
trunk,  4ft.  in  diameter  and  Sin.  thick,  can-ied  high  above  the  deck.  The 
air  thus  forced  into  the  engine  room  passes  thence  into  the  boiler  room,  to 
maintain  the  combustion  in  the  furnaces,  which  was  also  aided  by  two 
Dimpfel  blowers,  each  "Sin.  diameter,  applied  under  the  tui'ret,  through  the 
top  of  which  the  air  was  drawn.  Tho  sides  of  the  ship  were  only  1  Gin. 
above  the  water  line,  and  were  defended  by  annour  6tt.  deep  and  4ft  thick, 
lOjin.  of  this  thickness  being  of  iron,  and  the  I'emainder  of  oak.  The 
turi'etwas  of  iron,  24ft.  inside  diameter.  Oft.  Gin.  high,  and  loin,  thick.  The 
vessel  tapered  to  a  point  at  each  end,  the  side  armour  being  continued  so  as 
to  form  a  ram  both  at  the  stem  and  at  the  stern ;  and  by  this  projection  at 
the  stern  both  the  screw  and  the  riidder  were  effectually  protected.  The 
weight  of  each  shot  discharged  by  the  loin,  gun  was  4251bs.,  and  the  quantity 
of  powder  burnt  every  chai'ge  was  GOlbs. 

Comparing  the  destructive  and  resisting  powers  of  such  a  vessel  as  the 
Dictator  with  an  iron  clad  like  the  Bellerophon,  the  latter  carrying  on  each 
broadside  five  guns  of  lOJin.  bore,  besides  two  guns  at  the  bow  and  three  at 
tho  stern  of  7in.  bore,  it  was  contended  that  none  of  these  guns  could  pierce 
the  iron  tiu-ret,  or  low  sides  of  the  former,  or  the  deck,  composed  as  it  was 
of  oak  planks,  9in.  thick,  covered  with  2in.  of  iron,  and  that  all  the  parts 
of  the  vessel  were  equally  strong  to  resist  the  forces  that  might  be  broiight 
to  bear  against  them.  It  might  be  supposed  that  the  Dictator  would  be 
easily  nm  down  by  the  Bellerophon,  but  this  was  argued  to  be  impossible, 
even  if  the  former  were  stationaiy,  nor  did  it  agree  with  experience,  for  the 
Merrimac,  when  she  encountered  the  first  Monitor  and  tried  to  run  over 
her,  suffered  far  more  damage  from  the  attempt  than  her  opponent.  It  was, 
however,  by  the  power  of  the  guns  and  by  the  thickness  of  the  armour,  that 
the  issue  of  the  contest  would  be  mainly  determined  ;  and  while  the  guns  of 
the  BeUerophon  would  be  pow^erless  against  the  armour  of  the  Dictator, 
even  if  fired  in  converging  salvos,  the  Dictator's  gnus  would  easily  pierce 
the  armour  of  her  adversary. 

The  main  poiat  connected  with  the  structure  of  the  Monitors,  which  had 
provoked  conti-oversy  among  naval  men,  was  whether  it  was  possible  to 
make  heavy  vessels,  so  low  in  the  water  as  the  Monitors  were,  safe  at  sea. 
Even  if  this  should  bo  doubted,  the  necessity  for  the  employment  of  Monitors 
for  the  protection  of  ports,  harbours,  and  estuaries,  was  not  the  less  exigent. 
But  although,  in  tho  nautical  mind,  the  ideas  of  seaworthiness  and  height 
of  side  wore  indissolubly  associated,  it  was  believed  that  it  would  not  be 
difficult  to  sliow,  that  there  was  no  necessary  connection  between  these 
conditions.  In  the  Monitors,  the  deck  was  as  tight  as  the  bottoin,  and  the 
only  openings  to  the  interior  were  through  towers  which  the  waves 
could  not  enter.  Moreover,  such  vessels  did  rise  to  the  sea,  and 
it  was  found  in  practice,  that  towers  of  the  height  of  those  of  the 
Dictator  were  quite  adequate  to  enable  the  vessel  to  encounter  with  safety 
the  heaviest  seas  to  which  any  vessel  could  be  subjected.  During  the  two 
years  the  Monitors  were  exposed,  on  a  stoiTay  coast,  to  all  kinds  of  weather, 
they  proved  to  be  both  shotworthy  and  seaworthy,  and  the  healthiest  vessels 
in  the  American  fleet.  The  voyages,  however,  of  the  Monadmoch  round 
Cape  Horn,  and  of  the  Miantonomah  across  the  Atlantic,  had  caused  the 
most  plausible  of  the  objections  to  the  system,  to  be  abandoned.  Various 
other  objections  were  noticed,  as,  for  instance,  the  want  of  liveliness 
imputed  to  the  Monitors,  but  this  it  was  argued  was  a  material  advantage 
in  any  vessel  requiring  to  take  an  aim  with  heavy  guns,  since  it  must  make 
the  aim  more  sure.  In  conclusion,  the  author  said,  what  it  concerned  the 
Government  and  the  country  to  know  was,  that  in  the  Royal  Navy  there 
were  vessels  of  at  least  equal  powers  in  guns  and  in  armour  to  those 
possessed  by  any  other  nation,  so   that  in  the   event  of  a  naval  war,  the 


broadside  fleet  might  not  be  disabled  or  captured,  from  tho  want  of  a 
flotilla  of  protecting  Monitors,  whose  ftmction  it  would  be  to  encounter  any- 
similar  vessels  belonging  te  the  enemy. 


MANCHESTER   ASSOCIATION  FOR   THE   PREVENTION  OP 
STEAM   BOILER  EXPLOSIONS. 

The  following  is  an  abstract  of  the  Chief  Engineer's  Monthly  Report 
presented  at  the  ordinary  monthly  meeting  of  the  Executive  Committee  of  this 
Association  held  at  the  Offices,  41,  Corporation-street,  Manchester,  on  Tuesday, 
November  27th,  1866,  Hugh  Mason,  Esq.,  of  Asliton-under-Lyne,  Vice- 
President,  in  the  chair. 

"During  the  last  month  342  engines  and  503  boilers  have  been  examined,  as  well 
as  three  of  the  latter  tested  by  hydraulic  pressure.  Of  the  boiler  eiaminations,  408 
have  been  external,  9  internal,  and  86  entire.  In  the  boilers  examined,  77  defects  hare 
been  discovered,  10  of  those  being  dangerous. 

Tabuiak   Statbmbnt   or   Defects,   Omissions,   &c.,   met  with  in    thb 
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DESCRIPTION. 


Defects  in  I^ileb. 

Furnaces  out  of  Shape 

Fracture 

Blistered  Plates  

Corrosion — Internal   

Ditto        External  

Grooving — Internal    

Ditto         E.xternal   

Total  Number  of  Defects  in  Boilers 


DEEECTfTE  Fittings. 

Feed  Appai-atus  out  of  order 

Water  Gauges  ditto     

Blow-out  Apparatus  ditto     

Fusible  Plugs  ditto     , 

Safety  Valves  ditto     

Pressure  Gauges        ditto     

Total  Number  of  Defective  Fittings 


Omissions. 

Boilers  without  Glass  Water  Gauges  

Ditto  Safety  Valves 

Ditto  Pressure  Gauges 

Ditto  Blow-out  Apparatus  

Ditto  Feed  back  pressure  valves 

Total  Number  of  Omissions   ,..„ 


Cases  of  Over  Pressure  

Cases  of  Deficiency  of  Water 

Gross  Total  f 


Number  of  Cases  met  with.. 


Dangerous.       Ordinal^.        Total 


10 


15 


16 


27 


3 

20 


23 


67 


21 


30 


2 
20 


23 


77 


Of  some  of  the  defects  mentioned  above,  further  particulars  may  be  given. 

Injuru  to  Furnace  Crowns.— The  [case  refen-ed  to  arose  through  the 
attendant's  leaving  the  blow-out  tap  of  his  boiler  open,  with  the  fires  burning. 
The  boiler,  which  was  one  of  a  series  of  three  set  side  by  side,  and  connected 
together,  had  recently  been  let  off  for  cleaning,  and  the  fireman  was  getting  up 
steam  to  set  it  to  work  again,  when  observing  that  there  was  more  water  m  the 
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gauge  p;  iss  than  necessary,  lie  opened  the  blow-out  tap  at  the  bottom  of  the  boiler 
to  lower  it,  and  forgetting  a  few  minutes  after  that  he  had  done  so,  went  away 
tooil  the  machinery,  leaving  the  boiler  with  the  fives  burning  and  the  water 
running  out  through  the  open  trap.  He  was  absent  about  a  quarter  of  an  hour, 
and  on  his  return  found  the  boiler  empty,  and  the  furnace  crowns  red  hot.  The 
boiler  was  fitted  with  a  low  water  safetj^-valve,  as  well  as  a  fusible  plug  on  each 
furnace,  but  as  there  was  no  steam  the  safety-valve  could  sound  no  alarm,  and 
as  there  was  no  water,  though  the  fusible  plugs  both  melted,  the  fires  were  not 
damped.  In  such  cases  as  this,  which  are  bj-  no  means  infrequent,  of  fires  being 
left  burning  in  empty  boilers,  it  is  clear  that  neither  low  water  safety-valves, 
nor  fusible  plugs  are  of  anj'  avail,  though  the  difficulty  may  be  met  by  the  very 
simple  plan  of  blowing  out  at  the  surface  of  the  water,  by  means  of  a  scum  tap 
placed  above  the  level  of  the  furnace  crowns.  There  was  a  scumming  apparatus 
in  this  boiler,  but  the  outlet  was  unfortunately  connected  with  the  blow-out  at 
the  bottom,  whereas  the  two  should  have  been  distinct,  and  the  outlet  for  the 
scumming  apparatus  above  the  level  of  the  furnace  crowns.  Had  this  been  the 
case,  even  though  the  scum  tap  had  beeu  left  open,  it  could  only  have  lowered 
the  water  to  its  own  level,  and  being  above  the  furnace  crowns  could  not  have 
laid  them  bare ;  while  the  charge  of  blow-out  taps  at  the  bottom  of  boilers, 
should  be  trusted  solely  to  the  head  engineer,  and  the  spanner  kept  by  him 
under  look  and  key.  These  recommendations  have  already  been  given  on  a 
previous  occasion  in  the  report  for  September  last,  when  referring  to  a  precisely 
similar  case  of  injury  to  furnace  crowns. 

Deficiency  of  Water. — This  case  was  met  with  on  the  fireman's  going  to  work 
on  a  Monday  morning,  when  he  found  the  boiler  empty,  the  fii-es  burning,  and 
the  furnace  crowns  red  hot.  The  boiler  had  been  cleaned  out  on  the  previous 
Saturday,  and  left  on  the  following  day  with  the  fires  banked  up,  the  steam  at  a 
pressure  of  91b.  per  square  inch,  and  the  water  about^welve  inches  above  the 
furnace  crowns,  when  the  attendant,  on  arriving  on  the  Monday  morning,  found 
it  in  the  condition  just  stated.  It  appears  that  the  joint  of  the  mudhole  cover, 
placed  at  the  bottom  of  the  front  end  plate  of  the  boiler,  had  frequently  given 
trouble  from  leakage.  It  was  made  with  yarn,  while  the  faces  of  the  cover  and 
mouthpiece  were  very  rough.  There  appeared,  on  examination,  little  room  to 
doubt  that  the  water  had  escaped  through  this  joint,  while  this  view  is  confirmed 
by  the  fact  that  near  to  this  boiler  there  was  an  excavation  for  a  new  one,  the 
ground  of  which  was  found  by  the  attendant  on  his  arrival  in  the  morning  to  be 
quite  wet,  just  as  if  the  contents  of  the  boiler  had  been  drained  into  it.  Had 
the  joint  surfaces  of  the  cover  and  mouthpiece  been  properly  got  up  and  brought 
together  metal  to  metal,  the  leakage  just  described  could  not  have  occvu'red. 

Fracture- — This  defect  is,  perhaps,  one  more  pregnant  with  danger  than  any 
before  met  with  in  the  inspections  of  this  Association.  It  was  found  in  one  of 
three  boilers,  all  of  which  were  about  7ft.  6in.  in  diameter,  connected  together, 
and  worked  at  a  pressure  of  nearly  GOlbs.  on  the  square  inch.  The  defect  con- 
sisted in  a  crack,  which  ran  from  rivet  hole  to  rivet  hole  of  the  inner  overlap  of 
the  plate,  at  a  longitudinal  seam  of  rivets  near  to  the  top  of  the  boiler,  the 
depth  of  the  crack  being  half  the  thickness  of  the  plate,  while  it  extended  to 
within  a  few  inches  of  its  entire  width.  Had  it  developed  as  many  cracks  do, 
BO  as  to  lead  to  the  rupture  of  the  plate,  the  most  serious  consequences  must 
have  resulted.  Not  only  would  the  shell  of  the  boiler  in  question  have  been  torn 
in  pieces,  but  the  adjoining  boilers  thrown  from  their  seat,  and  possibly  exploded 
from  the  shock,  as  has  been  found  to  be  the  case  under  similar  circumstances. 
The  boiler  was  but  about  three  years  old,  so  that  it  shows  that  entire  examina- 
tions are  important  even  for  new  boilers. 

ExPLOSIOKS. 

Before  entering  on  the  explosions  for  the  past  month,  fuller  details  may  be 
given  of  Explosion  No.  49,  which  was  but  briefly  referred  to  in  the  last  report. 
It  is  one  of  considerable  interest,  and  I  made  a  personal  examination  of  the 
fragments  a  few  days  after  the  explosion  occurred. 

No.  49  Explosion  occurred  in  one  of  our  large  commercial  ports,  at  about 
three  oclock  on  the  afternoon  of  Tuesday,  October  9th,  to  a  small  portable 
boiler  employed  on  board  a  sailing  vessel  in  driving  a  winding  engine  for  hauling 
on  board  the  cargo.  This  explosion  is  of  a  most  melancholy  character,  not 
simply  from  the  fact  of  eight  persons  having  been  killed,  but  from  their  deaths 
being  perfectly  gratuitous,  since  thej'  arose  from  the  improper  construction  and 
equipment  of  the  boiler,  which  might  easilj'  have  been  corrected ;  while  two 
other  men  were  killed  as  recently  as  the  21st  of  April  last  by  a  similar  boiler, 
which  was  turned  out  by  the  same  maker,  and  burst  from  a  precisely  similar 
cause,  full  particulars  of  which  were  given  in  the  Association's  monthlj'  report 
for  May  last,  and  presented  gratuitously  as  usual  to  the  public  at  large  through 
the  medium  of  the  scientific  and  daily  journals. 

The  boiler,  which  was  not  under  the  inspection  of  this  Association,  was  of 
about  four  horse-power  and  of  vertical  construction,  having  an  internal  conical 
firebox  containing  tvvo  horizontal  veater  tubes  running  across  it.  Its  size  was 
quite  diminutive,  which,  as  has  been  stated  on  previous  occasions,  it  is  important 
to  notice  in  connection  with  the  very  fatal  results  of  the  explosion,  since  the 
danger  of  small  boilers  is  apt  to  be  overlooked.  Its  height  was  only  about 
5ft.  6in.,  while  the  diameter  in  the  shell  was  but  2ft.  6in.,  and  in  the  internal 
furnace  2ft.  at  the  bottom,  and  6in.  at  the  top,  the  thickness  of  the  plates  being 
iin.  in  the  shell,  and  Jin.  in  the  furnace  tube,  while  the  working  pressure  was 
about  lOOlbs.  on  the  square  inch,  the  bursting  strain,  as  stated  by  the  makers, 
being  as  high  as  500lbs. 

The  equipments  of  this  boiler  were  defective  both  in  the  case  of  the  manhole 
and  safety  valve.  The  manhole,  which  measured  13in.  horizontally  by  lOin. 
vertically,  was  not  strengthened  as  it  should  have  been  with  a  substantial 
mouthpiece,  nor  even  with  a  wrought  iron  ring,  but  had  an  ordinary  internal 
cover,  held  up  by  one  or  two  bolts  suspended  from  arched  bridges,  notwith- 
standing the  high  working  pressure  and  the  lightness  of  the  plates  already 
described.    The  safety  valve  arrangement  was  most  objectionable.    Every  boiler 


should  have  two  good  valves,  whereas  this  had  but  one,  and  that  of  a  most 
dangerous  class.  It  was  fitted  with  a  spiral  spring,  precisely  similar  to  the  one 
described  in  the  report  for  May  last,  which  proved,  on  being  submitted  to  a 
most  careful  hydraulic  test,  to  be  so  rigid  as  to  prevent  the  valve's  rising  suffi- 
ciently to  admit  of  a  free  escape  of  steam.  A  compression  of  a  little  more  than 
|in.  raised  the  load  upon  the  valve  from  a  pressure  of  801bs.  on  the  square  inch 
to  2001bs.,  in  addition  to  which  tlie  two  nuts  by  which  the  spring  was  held 
down  were  loose,  and  neither  guarded  nor  locked  in  any  way,  while  the  pillar 
bolts  that  carried  them  had  neither  stop  collars  nor  fenules  to  prevent  their 
being  overscrewed,  so  that  the  valve  could  at  any  time  be  tampered  with,  or  the 
engineman,  in  replacing  the  valve  after  taking  it  out  as  he  would  have  to  do 
occasionally  for  cleaning,  &c.,  might  easily  put  on  lOOlbs.  more  than  the 
ordinary  pressure  without  knowing  it.  Indeed  it  was  a  matter  of  perfect  hap- 
hazard whether  he  loaded  the  valve  to  100  or  to  2001bs.  There  was  only  a  turn 
of  the  nut  between  safety  and  explosion,  or  a  single  thread  between  life  and 
death.  Such  a  valve  was  indeed  no  safety  valve  at  all,  but  only  a  delusion 
and  a  snare,  totally  unfit  to  be  put  on  any  boiler  whatever,  but  more  especially 
so  on  a  small  portable  one,  which  from  the  fact  of  these  boilers  not  always 
being  in  the  hands  of  the  most  skilled  attendants,  should  be  the  more  carefully 
contrived  for  simplicitj^  and  safety. 

The  boiler  burst  at  the  unguarded  manhole,  eight  rents  starting  from  it,  which 
ripped  up  the  shell  into  fragments,  and  tore  them  away  from  the  furnace  tube, 
which  was  left  uninjured.  The  manhole  cover,  which  faced  towards  the  stern  of 
the  ship  before  the  explosion,  was  shot  through  the  sides  of  a  poop  cabin  in  that 
direction,  while  the  main  portion  of  the  shell  recoiled  towards  the  bow,  and 
embedded  itself  in  a  deckhouse,  the  domed  crown  plate  of  the  shell  being  thrown 
upwards,  and  afterwards  found  on  the  deck  of  a  neighbouring  vessel,  while  the 
bulwarks  were  so  splintered  that  they  presented  the  appearance  of  having  been 
in  action.  Added  to  this,  five  men  were  laid  dead  on  the  deck,  and  two  others 
blown  overboard,  while  another  was  so  seriously  injured  that  he  lingered  but  a 
day  or  so  before  he  died.  The  sight  of  the  dead  bodies  laid  out  on  deck,  and 
the  boiler  plates  bathed  in  their  blood,  is  described  as  perfectly  sickening ;  and 
reference  to  these  facts  is  made  that  the  disastrous  consequences  may  be  appre- 
ciated of  turning  out  improperly-finished  boilers,  the  importance  of  which  is  so 
sadly  overlooked.  A  consideration  of  the  direction  in  which  the  fragments  of 
the  boiler  were  thrown,  the  manhole  cover  being  shot  in  one  direction,  and  the 
main  portion  of  the  shell  recoiling  in  the  other,  if  taken  in  conjunction  with  the 
original  position  of  the  boiler  prior  to  explosion,  as  well  as  with  the  eight  rents 
which  radiated  from  the  unguarded  manhole,  prove  incontestably  that  it  was  at 
that  unguarded  manhole  the  boiler  first  gave  waj-. 

The  cause  of  the  explosion  was  made  a  matter  of  the  most  searching  investi- 
gation by  the  coroner,  who  indefatigably  pursued  the  inquiry  for  three  entire 
days.  Neither  the  makers  of  the  boiler,  however,  iior  the  intermediate  party 
who  had  sold  it  to  the  shipowners,  were  present  at  the  inquest,  both  excusing 
themselves  on  the  plea  of  illness,  but  the  makers  wer«  represented  by  their 
lawyer,  as  well  as  by  their  manager.  In  their  defence  they  attempted,  as  is 
usual  in  these  cases,  to  throw  all  the  blame  upon  the  poor  engineman  who  had 
been  killed  by  the  explosion.  The  legal  gentlemen  tried  hard  to  prove  that  the 
engineman  had  allowed  the  furnace  tube  to  be  laid  bare  and  overheated,  through 
neglecting  his  feed,  and  that  water  must  then  have  been  dashed  upon  the  hot 
plates,  either  from  the  sudden  introduction  of  the  feed,  or  starting  of  the  engine, 
in  consequence  of  which  an  excessive  and  uncontrollable  pressure  of  steam  had 
been  instantaneously  generated,  which  burst  the  bsiler  into  fragments  with  the 
force  of  an  ignited  charge  of  gunpowder.  It  may  be  questioned  whether  such 
consequences  would  have  resulted  even  if  the  furnace  tube  had  been  overheated 
as  supposed,  since  the  feed  water  was  pumped  into  the  boiler  at  the  bottom,  or 
nearlj-  so,  so  that  it  could  only  have  submerged  the  furnace  tube  little  b^'  little 
as  it  rose  and  cooled  it  down  gradually,  which  could  not,  it  is  thought,  have  pro- 
duced any  rapid  generation  of  steam.  lu  support  of  this  a  case  mentioned  in  a 
previous  report  may  be  referred  to,  in  which  water  was  pumped  into  a  red-hot 
boiler  without  having  any  other  effect  than  so  straining  the  seams  from  violent 
contraction  that  they  leaked  like  a  sieve,  and  the  water  ran  out  of  the  boiler 
faster  than  the  engineman  could  pump  it  in,  which  was  the  first  intimation  he 
had  of  anything  being  wrong.  These  remarks,  however,  must  not  be  misunder- 
stood. It  is  not  by  any  means  intended  to  countenance  the  introduction  of  the 
feed  into  boilers  after  the  furnace  crowns  have  been  laid  bare  and  overheated  : 
under  such  circumstances,  the  fire  should  be  withdrawn,  as  soon  as 
practicable,  and  the  furnaces  allowed  to  cool  down  gradually.  The  question 
raised  is  whether  the  contact  of  water  with  hot  plates  would  instantaneously 
generate  such  a  sudden  pressure  of  steam  as  to  burst  the  outer  shell. 
This  inquiry  is  a  most  important  one,  especially  since  so  many  explosions  are 
popularly  attributed  to  this  cause.  It  deserves  to  be  submitted  to  the  test  of 
practical  experiment  as  the  only  satisfactory  way  of  determining  the  question.* 
But  whether  the  legal  gentleman's  hypothesis  be  correct  or  not,  it  will  be  seen 
on  referring  to  the  facts  of  the  case,  that  it  does  not  apply  in  the  present  iustanoe. 
It  is  true  that  the  furnace  tube  was  slightly  discoloured  a  little  below  the  water 
line,  for  a  belt  of  about  12in.  in  width,  but  at  the  same  time  the  soot  remained 
on  the  inner  side  of  the  furnace,  and  the  plates  were  not  in  any  way  distorted, 
nor  the  seams  opened,  while  the  two  transverse  water  tubes,  which  passed 
through  the  middle  of  the  flame,  were  entirely  unaffected  either  at  their  plates 
or  seams  of  rivets,  which,  it  is  thought,  is  scarcely  consistent  with  the  view  of 
the  furnace  tube  having  been  overheated,  and  at  the  same  time  submitted  to  a 
high  pressure  of  steam.  In  addition  to  this,  it  was  given  in  evidence  that 
the  engine  was  not  working  at  the  moment  of  the  explosion,  but    standing 


♦  At  the  meeting  of  the  committee  at  which  this  report  was  read,  the  propriety  of 
attempting  to  determine  this  question  by  aotuai  experiment  was  discussed,  and  it  was 
uaaniniously  agreed  that  the  subject  was  of  sufficient  importance  to  justify  this  course, 
and,  therefore,  it  was  resolved  that  a  boiler  should  be  purchased  expressly  for  the  purpose 
of  practical  test. 
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during  the  dinner  hour,  so  that  the  feed  was  not  being  pumped  in,  as  supposed, 
or  the  water  agitated  by  the  working  of  the  engine :  while,  in  addition,  tliere 
appears  to  have  been  plenty  of  water  in  the  boiler  at  the  time,  since,  although 
the  glass  tube  was  broken,  the  water  was  up  to  the  lower  tap  but  about  ten 
minutes  before  the  explosion,  when  at  the  same  time  the  attendant  was  seen  to 
screw  down  the  safety-valve,  with  a  bi'isk  fire  buraing,  and  the  engine,  as  alread}' 
stat«d,  standing  still.  From  this  it  will  be  seen  that  the  assumption  of  the  legal 
gentleman,  that  water  was  dashed  on  to  the  furnace  tube  when  overheated,  is  quite 
unsupported  by  the  evidence.  The  manager  differed  from  the  legal  gentleman 
just  quoted,  and  did  not  attribute  the  explosion  to  shortness  of  water,  but  to 
excessive  pressure  of  steam  in  consequence  of  the  attendant's  having  screwed 
down  the  safety-valve ;  but  did  not  consider  it  improper  to  turn  out  such  safety- 
valves  without  stop  ferrales,  so  as  to  prevent  their  being  overloaded  in  this  way, 
and  thought  them  quite  as  safe  as  any  others.  He  also  considered  the  boiler 
to  be  stronger  at  the  unguarded  manhole  than  at  the  seam  of  rivets,  that 
it  would  have  stood  a  test  of  5001bs.  on  the  square  inch,  and  that  there  must 
have  been  about  that  pressure  of  steam  in  it  at  the  time  of  the  explosion.  In 
short  the  boiler  was  a  good  one  and  suitably  equipped,  but  tlie  attendant  was 
either  careless  or  ignorant,  and  nothing  could  have  prevented  the  explosion. 
Two  scientific  witnesses,  as  well  as  myself,  gave  evidence  at  the  inquest.  One 
of  them,  who  was  for  years  the  chief  engineer  of  the  Gtreat  Britain  steamship, 
and  subsequently  of  the  Great  JSasteiti.  thought  the  boiler,  fitted  with  such  a 
safetj'- valve,  might  fairh'  be  likened,  from  its  murderous  propensities,  to  one  of 
the  "infernal  machines"  of  French  notoriety;  and  he  had,  shortly  after  the 
«Kplosion  occurred,  on  examining  a  similar  boiler  made  by  the  same  makers,  seeu 
tlie  engineman  screwing  down  the  safety-valve,  though  with  steam  at  a  pressure 
of  901b.  per  square  inch ;  and  he  mentioned  this  fact  to  show  the  unguarded 
nature  of  these  safety-valves,  the  ease  with'  which  they  could  be  tampered  with, 
and  the  impropriety  of  turning  out  boilers  with  a  single  one  only.  The  three 
scientific  witnesses  arrived  unanimously  at  the  conclusion  that  the  explosion  did 
not  arise  from  shortness  of  water,  but  from  the  weakness  of  the  boiler  at  the 
unguarded  manhole,  iu  conjunction  with  the  highlj'  defective  safetj'-valve  !  or, 
in  other  words,  from  simple  pressure  of  steam,  which  the  safetj'-valve  was  too 
defective  to  relieve  and  the  boiler  too  weak  to  withstand. 

The  coroner,  in  summing  up,  stated  that  he  considered  such  a  safety-valve  as 
the  one  in  question,  which  could  be  loaded  either  to  201b.  or  oOOlb.,  or,  indeed, 
locked  fast,  while  it  had  no  graduated  scale  to  show  the  danger,  or  stop  ferrules 
to  prevent  it,  was  a  most  deadly  instrument,  aud  that  it  was  a  fatal  mistake  to 
have  placed  it  in  the  hands  of  an  ordinary  engine-driver.  This  the  jury  did  not 
fail  to  appreciate,  aud  while  they  brought  iu  a  verdict  of  "  Accidental  Death," 
as  directed  by  the  coroner  on  account  of  the  divided  responsibility,  they  added 
"  that  they  were  of  opinion  that  the  equipments  of  the  boiler  were  bad  in  the 
extreme,  and  that  such  safety-valves  ought  at  once  to  be  removed  from  all  steam 
boilers,  at  all  events  from  those  used  in  their  own  port ;"  and  also,  "  that  after 
the  sad  explosion  which  took  place  on  the  21st  of  April  last,  of  a  boiler  made 
and  equipped  by  the  same  makers  as  the  one  under  consideration,  the  jury  were 
of  opinion  that  the  makers  were  highly  censurable  for  sending  out  such  dangerous 
•ijuipments." 

It  is  thought  that  the  coroner  did  much  to  prevent  the  recurrence  of  other 
explosions  by  his  painstaking  investigation  on  the  present  occasion,  and  if  full 
investigations  were  always  made,  and  the  truth  fully  spoken  as  well  as  fully 
circulated,  much  would  be  done  to  diminish  the  number  of  fatal  explosions. 
The  Ifact  of  a  number  of  these  dangerous  boilers  beiug  in  use  iu  different 
vessels  lying  in  the  large  port  in  which  this  explosion  occurred,  excited  a  good 
deal  of  apprehension,  and  stimulated  the  view  that  Government  intervention 
was  necessary  for  the  protection  of  the  number  of  people  that  frequented  the 
docks.  It  is  thought,  however,  that  much  may  be  done  simply  by  faithful 
investigations,  and  plain-speaking  verdicts,  without  any  Government  inter- 
ference ;  and  that  if  this  course  were  generally  adopted,  which  it  unfortunately 
is  not  at  present,  the  number  of  explosions  would  be  materially  reduced  in  the 
course  of  twelve  months.  At  all  events  faithful  investigation  and  truthful 
speaking  should  have  a  fair  trial  before  Government  interference  is  resorted  to. 

T.43TJLAH   SlAIEMENT    OF   EXPLOSIONS,   PEOil    OcTOBES   27tH,   1866,  TO 
NOVEMBEE   23bd,   1866,   IKCirSIVE. 


Progressive 
No.  for  1866. 


50 
51 

52 

53 

51 


Date.     I  General  Description  of  Boiler. 


Nov.  1  i  Double-flued  Marine. 

I  Internally-fired   

Nov.  3     Portable  Locomotive  type. 
Internally-fired  


Nov.  5 
Nov.  11 
Nov.  20 


Particulars    ]iot   yet  fully 
ascertained 

Single-flue  or  "  Cornish." 
Internally-fired   

Plain      Cylindrical.       For 
steaming  rugs. 

No  fire 


Total. 


Persons 
Killed. 


Persons 
Injured. 


Total. 


For  the  past  month  I  have  to  report  five  explosions,  by  which  six  persons 
have  been  killed  and  one  other  injured.  Not  one  of  the  boilers  in  question  was 
under  the  inspection  of  this  association.  I  visited  the  scene  of  the  catastrophe 
of  No.  53  two  or  three  days  after  the  explosion  occurred,  while  I  have  obtained 
particulars  of  several  of  the  others;  but  though  they  are  of  special  interest, 
they  have  been  received  too  recently  to  be  included  in  the  present  report,  bat 
will  be  given  on  a  future  occasion. 

No.  53  explosion  occurred  at  half-past  seven  o'clock  on  the  evening  of  Sundajr, 
November  11th,  and  resulted  in  the  instantaneous  death  of  the  engineman,  as 
well  as  in  serious  injury  to  a  lad  standing  near  the  boiler  at  the  time. 

The  boiler,  which  was  not  under  the  inspection  of  this  Association,  was  of  the 
Cornish  type,  being  internally-fired,  and  having  a  single  furnace  tube  running 
through  it  from  end  to  end.  It  measured  about  16  feet  6  inches  in  length, 
while  it  had  a  diameter  in  the  shell  of  5ft.  9in.,  and  in  the  furnace  tube  of 
about  3ft.  lin.,  the  thickness  of  the  plates,  being  in  the  cylindrical  portion  of 
the  shell  seven-sixteenths,  in  the  flat  ends  half  an  inch,  and  in  the  funiace 
tube  seven-sixteenths  for  half  its  length  at  the  firing  end,  and  three-eights  for 
the  remainder  at  the  back,  while  the  stated  pressure  at  which  the  safety-valve 
blew  off  was  621b,  as  shown  by  a  mercurial  steam  gauge  of  the  double-column, 
inverted-byphon  class,  the  shorter  leg  of  w  hich  has  a  larger  diameter  than  the 
other.  The  calculation  of  the  safety-valve,  however,  gives  a  pressure  of  nearly 
801b,  since  the  valve  had  a  diameter  of  from  4in.  to  4^in.,  measuring  to  the 
bearing  surface,  while  the  proportions  of  the  lever  were  13  to  1,  and  the  load  at 
the  end  consisted  of  a  ball  weighing  671b,  as  well  as  a  weight  of  131b.  Possibly, 
however,  the  weight  of  131b  was  not  always  applied,  when  the  blowing-ofF  pres- 
sure, as  calculated  from  the  safety-valve,  would  have  been  671b,  which  agrees 
pretty  nearly  with  that  stated  to  have  been  shown  by  the  gauge.  Safety-valves 
frequently  commence  to  blow  off  at  a  few  pounds  below  the  pressure  they 
should  do  according  to  calculation  on  account  of  the  faces  of  the  valve  and 
seating  not  accurately  fitting  one  another  on  the  inner  edge,  which  may  arise 
either  from  the  two  faces  not  being  at  precisely  the  same  angle,  or  from  want 
of  grinding  to  a  true  surface.  It  does  not  follow  that  a  valve  should  leak 
under  these  circumstances,  as  it  may  be  tight  at  the  outer  edge  of  the  seat, 
though  not  at  the  inner  one;  but  in  consequence  of  this  inaccuracy,  the  steam 
insinuates  itself  between  the  two  faces,  and  thus  operating  on  a  larger  area  than 
that  due  to  the  accepted  diameter  of  the  valve,  lifts  it  at  a  slightly  lower 
pressure  of  steam  than  it  otherwise  would.  Safety-valves  with  wide  bearing 
surfaces  are  more  liable  to  this  inaccuracy  than  those  with  narrow  ones. 

The  boiler  failed  at  the  furnace  tube,  which  collapsed  from  one  end  to 
another,  in  a  line  a  little  to  the  right-hand  side  of  the  crown,  rending  away, 
for  about  a  third  of  its  circumference,  from  the  flat  end  plates  at  the  back  and 
front  of  the  boiler,  while,  in  addition,  a  portion  of  the  tube  at  the  front  end 
bulged  upwards,  until  the  plates  at  the  top  and  bottom  of  the  furnace  met 
together.  On  the  occurrence  of  these  rents  the  steam  and  water  rushed  out 
from  the  furnace  mouth,  blowing  a  lad,  who  was  the  son  of  the  owner,  up  into 
the  air,  and  throwing  him  on  to  the  roof  of  an  adjoining  building,  while  the 
engineman  was  altogether  hurled  out  of  the  premises,  and  dashed  against  a 
dwelling-house  in  a  street  leading  up  to  the  works,  his  body  being  picked  up 
in  a  terribly  mutilated  state,  at  a  distance  of  upwards  of  one  hundred  yards  from 
th'e  firing-place  in  which  he  had  been  standing,  in  addition  to  which  the  boiler 
was  thrown  upon  its  side,  its  seating  altogether  destroyed,  the  house  in  which. 
it  stood  brought  down,  and  the  works  generally  dismantled;  while  the  debris 
was  scattered  in  every  direction,  and  some  portions  thrown  to  considerable  dis- 
tances, one  of  the  bricks  entering  the  room  of  an  adjoining  cottage,  where  it 
struck  a  man  on  the  leg,  who  was  ill  at  the  time,  and  died  on  the  following  day. 
The  pecuniary  loss  to  the  owner  was  considerable. 

The  explosion  was  not  caused  by  shortness  of  wafer.  This  was  clear  on  an 
examination  of  the  furnace  crown  and  a  consideration  of  the  character  of  the 
collapse.  The  plates  were  not  bagged  down  at  the  furnace  crown,  nor  more 
affected  there  than  elsewhere,  which  they  would  have  been  had  overheating  from 
shortness  of  water  occurred,  but  the  top  of  the  tube  was  flattened  and  distorted 
from  end  to  end,  while  the  bottom,  as  already  stated,  was  bulged  upwards  at 
the  furnace  end,  which  could  not  possibly  have  been  due  to  shortness  of  water, 
so  that  the  cause  of  the  ex-plosion  must  be  sought  elsevhere.  There  appears  to 
have  been  the  greatest  recklessness  on  the  part  of  the  attendant.  He  had  but 
just  taken  charge  of  the  boiler  on  the  day  of  the  explosion,  and  was  firing-up  on 
Sunday  night  so  as  to  be  ready  for  work  on  ^Monday  morning,  and  seems  to 
have  been  desirous  to  bottle  up  a  great  pressure  of  steam  ready  for  use  the 
ne.xt  day,  aud  therefore  as  soon  as  it  commenced  to  blow  off,  at  a  pressure  of 
621b.  by  the  gauge,  he  tied  first  one  brick  on  to  the  safety-valve,  then  a  second, 
and  ultimately  a  third,  which,  with  the  weights  already  described,  would  give  a 
pressure  of,  as  nearly  as  may  be,  1101b.  on  the  square  inch.  He  was  warned  of 
the  danger  by  a  man  standing  by,  who  saw  a  pressure  of  681b.  on  the  steam 
gauge,  as  he  left  the  boiler-house  just  in  time  to  escape  the  effect  of  the  ex- 
plosion. The  pressure  gauge  only  ranged  up  to  701b.,  and  as  the  column  was  an 
open  one,  the  mercury  would  have  been  blowu  out  if  that  pressure  had  been  ex-, 
ceeded,  and  thus  have  left  a  witness  of  the  fact,  had  not  the  engineman,  as  I  aaj 
informed,  shut  a  tap  iu  the  steam  pipe  between  the  boiler  and  the  gauge,  thusi 
cutting  off  the  connection  between  the  two,  and  rendering  the  steam  gauge 
inoperative. 

Of  the  recklessness  of  the  engineman  there  cau  be  no  question,  and  it  cost 
him  his  life ;  but  if  the  whole  truth  must  be  spoken  with  regard  to  this  ex-, 
plosion,  more  must  be  said ;  in  the  first  place,  with  regard  to  the  incompetence 
of  the  attendant,  and,  iu  the  second,  the  inefficiency  of  the  boiler  and  its  fittings. 
Culpable  as  the  engineman  clearly  was,  there  are  plenty  of  men  to  be  had  who 
are  too  well  educated  and  too  reliable  to  be  so  foolhardy  as  to  blow  either  thein:= 
selves  or  their  master's  boilers  to  pieces;  and  if  it  be  objected  that  the  employ- 
ment of  a  superior  class  of  men  would  necessitate  a  higher  rate  of  wages,  ani^ 
thus  increase  the  working  expenses,  it  is  thought  that  this  may  be  fairly- 
answered  by  contrasting  the  small  outlay  necessary  to  meet  the  rise  of  wa--es, 
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with  the  expense  of  such  a  catastrophe  as  the  present,  which  laid  the  works  in 
ruins.  False  ecouomy  is  the  cause  of  many  explosions.  With  regard  to  the 
boiler  and  its  fittings:  had  these  been  all  they  might  have  been,  the  explosion 
would  not  have  happened.  Every  boiler  should  have  a  duplicate  safety-valve. 
Had  one  of  these  been  of  the  description  adapted  for  blowing  off  when  the 
water  sinks  below  its  proper  level,  and  which  are  fitted  with  an  internal  weight, 
the  attendant  could  not  have  gagged  it  without  letting  the  steam  down,  taking 
off  the  man-bole  lid,  and  getting  inside  the  boiler,  which  he  had  no  opportunity 
of  doing ;  while  if  the  second  safety-valve  had  been  of  the  external  dead  wei'ght 
class,  a  few  bricks  added  to  the  proper  load  would  have  had  but  little  effect  upon 
it.  The  difference  between  overloading  a  dead  weight  or  a  lever  safety-valve 
must  be  obvious  at  a  glance.  Thus  : — The  proportions  of  the  lever  in  the  present 
instance  were  13  to  1,  so  that  every  pound  hung  on  to  the  end,  put  thirteen  upon 
the  valve,  and  the  tlu'ee  bricks  added  271b.  per  square  inch ;  while,  with  a  dead 
weight  valve  of  equal  diameter,  three  bricks  would  only  have  added  21b.,  so 
that  it  would  take  thirty-nine  bricks  to  do  as  much  mischief  with  the  dead 
weight  valve  as  three  did  with  the  lever  one.  Also  three  bricks  may  easily  be 
tied  on  to  the  end  of  a  safety-valve  lever  by  a  piece  of  string,  as  they  were  in 
the  present  instance,  but  it  is  not  so  easy  to  pile  thirty-nine  on  to  the  dead 
weight  valve,  especially  if  carried  up  through  the  roof  of  the  boiler  house,  as 
these  valves  frequently  are,  so  as  to  be  in  nobody's  reach  without  a  ladder,  and 
at  the  same  time  conspicuous  to  all.  Both  these  dead  weight*  and  low  water 
safety  valvesf  have  been  frequentlj-  referred  to  on  previous  occasions  ;  hundreds 
are  at  work  satisfactorily  in  different  parts  of  the  country,  and  many  of  the  ex- 
plosions met  with  wOuld  have  been  prevented  by  their  adoption.  With  regard 
to  the  boiler  itself,  it  may  be  added  that  the  furnace  tube  was  not  strengthened 
either  with  flanged  seams,  encircling  hoops,  or  other  approved  means ;  and  had 
these  precautions  been  adopted  the  boiler  would  not  have  burst  as  it  did,  at  a 
pressure  «f  1101b.  per  square  inch,  while  there  is  reason  to  doubt,  judging  from 
the  direction  of  the  collapse,  whether  the  furnace  tube  was  truly  cylindrical, 
which  it  is  most  important  shovild  always  be  the  case.  Important,  however,  as 
these  considerations  are,  the  construction  of  the  furnace  tube  has  not  so  im- 
mediate a  bearing  upon  this  explosion  as  the  question  of  fittings  referred  to 
above. 

In  conclusion,  while  there  is  no  question  as  to  the  culpable  recklessness  of  the 
cngineman,  and  that  it  proved  the  immediate  cause  of  the  explosion,  by  leading 
to  an  excessive  pressure  of  steam,  yet  it  must  be  added  that  a  well-made  boiler, 
equipped  as  recommended  above,  and  as  many  are,  could  not  without  difficulty 
Lave  been  blown  up  by  the  attendant,  even  if  he  desired  to  do  so,  while  there 
are  plenty  of  suitable  men  to  be  had,  who  would  not  blow  up  a  boil«r  if  they 
could.  Superior  attendance  and  superior  boilers  would  prevsnt  the  recurrence  of 
such  explosions  as  the  present. 


LONDON  ASSOCIATION  OF  FOREMAN  ENGINEERS. 

The  fourteenth  annual  meeting  of  members  of  this  society  took  place  on  the 
5th  ult.,  at  its  rooms,  Doctors' Commons,  City.  Notwithstanding  the  inclemency 
of  the  weather  and  the  fact  that  the  residences  of  the  members  are  widely 
separated  from  each  other,  the  attendance  was  very  large.  The  proceedings  of 
the  evening  comprised  the  election  of  some  six  or  seven  new  members,  the  dis- 
cussion and  subsequent  unanimous  reception  of  the  auditors'  report  for  the  pre- 
ceding half  year,  the  reading  of  the  president's  annual  address,  the  appointment 
of  officers  for  1867,  and  the  completion  of  preliminary  arrangements  for  the 
anniversary  festival  to  take  place  on  the  16th  of  Pebruai-y.  From  the  auditors' 
report  we  extract  the  following  financial  summaries  : — General  fund,  cash  in 
treasurer's  hands,  Dec.  1st,  1866,  £55  19s.  9^d. ;  amount  in  savings'  bank,  £60  ; 
to  purchase  of  £400  in  3  Per  Cent.  Consols,  £364  4s.  2d. ;  total,  £430  3s.  ll^d. 
Superannuation  Fund,  invested  in  purchase  of  £676  13s.  in  3  Per  Cent  Consols, 
£609  9s.  lOd. ;  brokerage,  17s.  2d. ;  total,  £610  7s.  Interest  on  £599  19s.  for 
one  year,  £17  18s.  8d. ;  interest  on  £77  4s.  for  half  year,  £1  3s,  Id. ;  total, 
£629  8s.  9d.     Messrs.  Grint  and  Dewar  were  th«  auditors. 

The  figures  may  be  said  to  represent  a  very  favourable  state  of  affairs,  while  it 
must  be  remembered  that  the  allowance  of  £1  per  w«ek  for  sixteen  consecutive 
weeks,  if  needed  so  long,  to  each  unemployed  member,  constitutes  in  seasons  of 
depressed  trade  like  the  present,  a  heavy  item  of  expenditure.  When  this  matter 
Lad  been  disposed  of,  the  retiring  president  (Mr.  Joseph  Newton)  proceeded  to 
deliver  his  valedictory  address,  which,  although  far  too  lengthy  for  i-cproduction 
in  our  columns,  comprised  many  interesting  reflections  and  suggestions.  After 
some  preliminary  remarks,  the  reader  said  that  the  society  had  now  had  an  actual 
existence  of  fourteen  years,  although  its  conception  dated  as  far  back  as  1851, 
■when  the  Great  Exhibition  was  in  the  height  of  its  hitherto  almost  unparal- 
lelled  success.  It  was  at  that  period  that  Mr.  George  Sheaves,  then  a  principal 
foreman  to  Messrs.  George  and  Sir  John  Rennie,  first  expressed  his  ideas  of  the 
jirobable  usefulness  of  such  an  institution.  In  conjunction  witli  two  or  three 
other  foremen  in  the  same  establishment,  Mr.  Sheaves  made  the  rough  draught 
of  rules  for  the  government  of  a  foreman's  association,  and  this  was  done  ai'tei 
working  hours,  in  an  office  on  the  premises  of  Messrs.  Rennie.  Tlie  factory  of 
those  gentlemen  was,  therefore,  the  birth-placeof  this  society,  and  their  eraplojos 
were  its  parents.  The  first  recruits  to  the  ranks  of  the  young  institntion  were 
four  or  five  foremen  from  Woolwich  Arsenal,  and  two  or  three  from  Messrs, 
Grissell's  works  at  Hoxton. 


The  primary  assemblage  of  members  for  the  despatch  of  business  took  place 
at  an  inn  known  as  the  "  Founders'  Arms,"  in  Holland-street,  Wlackfriars-road, 
a  siugulai'ly  appropriate  place,  for  several  of  the  associates  were  iroufouuderg, 
and  all  were  unquestionably  founders  of  the  societj-.  Subsequently  the  meetings 
were  held  alternately  at  Woolwich  and  in  London  for  the  convenience  of  mem- 
bers living  in  both  places,  and  it  is  on  record  that,  as  a  general  rule  in  either 
case,  there  were  no  absentees.  It  was  impossible  not  to  admire  the  zeal  and 
devotion  of  that  little  band,  and  to  their  energy  and  perseverance  it  was  due 
that  the  society  eventually  became  a  great  success.  Had  those  pioneers  been 
faint-hearted,  the  institution  would  not  now  be  strong,  and  might  not,  indeed, 
have  preserved  its  vitality  at  all.  He  was  glad  to  see  at  least  two  of  these 
gentlemen,  Messrs.  Keyte  and  Ross — present  that  evening. 

It  was  not  (said  Mr.  Newton)  his  intention,  at  least  on  that  occasion,  to  trace 
the  onward  and  upward  progress  of  the  Association  of  Foreman  Engin«»rs  from 
the  small  beginnings  to  which  he  had  referred  to  the  present  time.  Possibly 
that  might  one  day  be  d»ne,  and  then  a  chapter  or  two  might  well  be  devoted 
also  to  those  vigorous  offshoots  from  the  parent  stem — the  Manchester  and  the 
Leeds  associations.  They  also  had  their  founders,  self-denying  and  earnest  men, 
and  who  deserved  honourable  mention. 

Mr.  Newton  next  glanced  at  the  actual  condition  at  this  moment  of  the 
engineering  trade  in  London,  and  said  that  he  considered  the  question  of  its 
apparent  declension  to  be  one  pregnant  with  interest  to  both  honorary  and 
ordinary  members  of  their  society.  Into  the  causes  of  that  declension,  and 
whether  or  not  it  would  be  of  temporary  or  permanent  duration,  it  was  not  his 
intention  to  go.  The  lavrs  of  the  association  explicitly  deprecated  interference  on 
the  part  of  its  members  with  "  trade  politics,"  and  it  was  not  for  him  to  violate 
the  wholesome  injunction.  It  seemed,  nevertheless,  that  the  period  had  arrived 
when  they  should,  as  a  matter  of  self-preservation,  almost  endeavour  to  strengthen 
the  ties  which  bind  together  the  interests  of  all  grades  of  the  engineering  pro- 
fession in  the  metropolis.  Perhaps  he  might  be  permitted  to  suggest  that  a 
friendly  Conference  between  employers  and  foremen  would  be  serviceable  in  the 
elimination  of  plans  for  the  resuscitation  of  the  declining  trade  and  the  advan- 
tage of  all  concerned.  In  spite  of  the  depression  without,  it  was  consolatory  to 
know  that  the  association  was  prospering  within,  for  the  year  just  closed  had 
witnessed  a  large  accession — about  thirty,  he  believed — of  new  members,  a  sen- 
sible increase  in  its  funds,  few  associates  unemployed,  and  not  a  single  death  in 
its  ranks.  The  total  number  of  members  on  the  books  that  evening  was  some- 
thing over  one  hundred  and  fifty.  Among  these  he  was  pleased  in  being  able 
to  say  tbere  were  many  eminent  employers  of  engineering  labour.  ]  t  was 
gratifying,  too,  to  have  found  the  past  year  so  prolific  of  valuable  papers  and 
instructive  discussions.  These  agencies  were  the  levers  by  which  the  institution 
would  be  raised  still  higher  in  public  estimation,  and  in  publishing  so  constantly 
the  reports  of  their  proceedings,  The  Aetizak  and  other  scientific  journals 
had  entitled  themselves  to  its  thankful  acknowledgments.  He  (Mr.  Newton) 
wished  that  members  would  throw  ofi:'  that  reserve  and  diffidence  which,  far 
more  than  any  lack  of  ability  prevented  them  reading  papers  and  introducing 
subjects  of  a  practical  kind  for  deliberation.  Such  subjects  were  abundant,  and 
in  order  to  demonstrate  this  he  would  enumerate  some  twentj'  or  thirty,  for 
some  of  which  he  was  indebted  to  his  friend,  Mr.  W.  .S.  Worssara.  This  list 
was  read,  and  it  included  points  in  almost  every  branch  of  mechanical  engineer- 
ing. Their  friend,  Mr.  G.  F.  Ansell,  had  promised  a  lecture  at  their  March 
meeting,  on  the  "  Physical  Properties  of  the  Gases,"  a  subject  which  lie  (Mr. 
Newton)  was  assured  would  be  found  full  of  interest,  and  which  would  be  ably 
handled  by  that  gentleman. 

At  much  lengtli  the  president  then  referred  to  the  disastrous  [accidents  at  the 
Barnsley  and  Staffordshire  coal  pits.  It  would  be  well  if  such  societies  as  their 
own  paid  more  attention  to  the  question  of  colliery  working,  and  attempted  a 
solution  of  the  problem  how  to  raise  the  greatest  quantity  of  coal  with  the  least 
cost  of  life  and  limb.  *  *  Returning  to  their  own  society,  he  had  stated 
that  no  death  had  occurred  during  the  year  1866 ;  but  he  might  state  that  two 
members  who  had  seceded  from  its  ranks — Messrs.  William  Muir  and  JosiaL 
Glasson — had  unfortunately  died.  The  first  had  been  an  office-holder  in  the 
society,  and  was  distinguished  for  talent,  modesty,  and  siiigle-uiindedness  ;  the 
second  had  also  gained  the  respect  of  his  fellow  members,  and  both  were  much 
regretted. 

A  proposition  for  extending  to  the  members  of  the  society  an  advantageous 
system  of  life  insurance  was  explained  by  Mr.  Newton,  who  then,  after  acknow- 
ledging repeated  acts  of  kindness,  constant  support,  encouragement,  and  much 
forbearance  on  the  part  of  every  member  of  the  association,  formally  resigned 
tlie  presidential  chair  and  retired  from  the  assembly  room. 

Mr.  Newton  was  afterwards  unanimously  re-elected  as  president,  Mr.  W.  H. 
Keyte  being  chosen  vice-president,  and  Jlessrs.  Sanson,  Edmonds,  and  Irvine,  as 
committ«e-men.  Some  business  of  minor  importance  brought  the  meeting  to 
an  end. 


♦  Se»  in  The  Abtizait  Association's  Monthly  Reports.  November,  18G1,  No.  30  Ex- 
plosion. January,  1806,  No.  6  Kiplosion.  May,  1886,  No.  21  Explosion.  October,  1866, 
No.  29  Explosion. 

t  Seo  remarks  inTnn  Abtizaw  under  "  Injury  to  Furnace  Crowns  throush  shortness 
of  water,"  in  Association's  printed  Monthly  Report  for  October,  1863  :  January,  1865  ; 
April,  1865  J  and  May,  1886.    Also  No.  8  Explosion,  February,  1886. 


ON  THE  RECENT  PROGRESS  OF  INDUSTRIAL  CHEMISTRY. 
By  G.  Stevenson  Macadam,  Ph.D.,  F.H.S.E.,  F.CS.,  Lecturer  on  Chemistry, 

Edinburgh. 

We  gladly  find  room  for  the  following  resumf  of  the  recent  progress  of 
industrial  clieraistry,  in  the  shape  of  a  discourse,  delivered  by  Dr.  SteveDSon 
Macadam  before  the  Scottish  Society  of  Arts  at  Edinburgh  : — 

The  progress  of  everj'  department  of  science  at  the  present  day  is  so  rapid 
that  it  becomes  a  difficult  task  for  even  professional  men  to  keep  pace  with  tha 
times ;  and  this  remark  applies  with  greater  force  to  the  science  of  chemistry 
than  probably  to  any  other. 

No  branch  of  knowledge  has  made  more  rapid  progress  in  modern  times ;  and, 
connected  as  chemistry  un^ubtedly  is  with  many  other  departments  of  science, 
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•such  as  physiology,  a;eolo5y,  and  botanj-,  and  with  the  majority  of  tlie  arts  and 
mauufactuves,  it  will  he  at  once  apparent  that  a  review  of  the  progress  of 
<:heinistry,  which  would  enibi'ace  all  its  I'aniifications,  wowld  be  a  lengthj'  and 
laborious  task.  My  duty  this  evening  will  be  to  lay  before  you  such  a  resnine  as 
will  enable  you  to  observe  in  a  general  way  how  rapid  the  steps  and  how 
lengthened  the  strides  have  been,  which  chemistry  has  taken  within  the  last 
few  years. 

In  l|k  prosecution  of  the  sciences,  and  the  adaptation  of  the  discoveries  which 
are  uiade  for  the  benefit  of  mankind,  three  classes  of  workers  are  diligently 
pursuing  their  labours: — 

First — Those  who  have  time  and  means  at  their  disposal  to  make  researches 
■into  unknown  regions,  and  who  elaborate  therefrom  new  compounds  and  new 
doctrines. 

Second — Those  whose  special  province  it  is  to  arrange  the  discoveries  made, 
■and  by  their  teachings  to  impart  a  knowledge  of  the  facts  and  principles  of  the 
science  to  others  in  a  clear  and  tangible  form  ;  and, 

Thii-d — Those  who,  connected  with  the  arts  and  manufactures  of  the  country, 
seize  hold  of  new  things,  and  practically  work  them  into  material  specially 
suitable  for  the  age  we  live  in. 

The  present  time  is  particularly  applicable  for  a  discourse  on  the  progress  of 
■chemistry,  not  only  on  account  of  the  many  discoveries  of  new  substances,  and 
their  novel  application  in  the  arts,  but  also  from  the  fact  that  we  are  on  the 
thi'eshold,  or,  rather,  I  should  say,  we  have  but  lately  passed  the  threshold  of  a 
■change  in  the  symbolic  representation  of  chemical  substances,  and  the  groups 
they  form,  which  must  lead  to  much  change  in  our  chemical  treatises,  our 
chemical  teaching,  and  our  chemical  examinations. 

The  new  views  have  an  important  bearing  on  the  advance  of  the  science,  and 
they  already  occupy  a  conspicuous  part  in  the  representation  of  the  constitution 
of  compound  substances.  I  will  take  occasion,  at  the  close  of  this  discourse,  to 
refer  shortlj'  to  the  more  important  doctrines  recently  being  worked  out,  but 
which  are  apparently  still  merely  the  germ  of  what  will  fellow,  so  that,  as  the 
change  proceeds,  and  the  new  views  germinate  and  are  developed,  we  may  be 
prepared  in  some  measure  for  them. 

During  the  last  few  years,  two  new  modes  of  analysis  or  methods  for  the 
investigation  of  substances  have  been  discovered,  and  have  been  applied  to  the 
examination  of  materials.  One  of  these  processes  is  the  separation  of  chemical 
substances  from  each  other,  by  allowing  solutions  containing  such  to  pass  through 
a  diaphragm  or  septum,  and  has  been  styled  Dialysis ;  whilst  the  other  method 
of  research  depends  upon  the  production  of  certain  lines  or  bands  by  the  various 
«lementary  bodies,  when  these  or  their  compounds  are  burned  in  a  flame,  and  the 
'light  is  then  decomposed  by  a  prism,  so  that  the  spectrum  is  obtained.  The 
latter  mode  of  research  is  termed  Spectrum  Analysis. 

The  various  researches  in  Diffusion  Analysis  have  been  worked  out  by  Pro- 
fessor Graham,  Master  of  the  Mint;  and  the  well-known  investigations  under- 
taken bj'  that  distinguished  chemist  in  regard  to  the  diflftision  of  gases, 
supplied  us  years  ago  with  the  laws  regulating  the  passage  of  the  various 
gases  through  each  other,  either  in  a  common  atmosphere  or  through  porous 
plates.  The  later  researches  on  diffusion  have  reference  to  liquids  and  the 
substances  dissolved  therein.  Certain  liquids  have  no  power  of  diffusing 
through  each  other,  such  as  mercury,  water,  and  oil,  which,  when  mingled 
together,  arrange  themselves  according  to  their  densities ;  and  thus  the  mer- 
■cury  remains  at  the  lower  part  of  the  vessel,  the  water  in  the  middle,  and 
the  oil  floats  above.  Agitation  of  the  liquids  may  cause  a  momentar}'  inter- 
mingling of  the  substances,  but  subsequent  quiescence  will  enable  the  mer- 
cury, water,  and  oil  to  separate  again  from  each  other,  and  arrange  themselves 
as  before.  When  water  and  .alcohol  are  taken,  however,  and  cautiously  intro- 
duced into  a  vessel,  so  that  the  water  may  remain  at  the  lower  part  and  the 
alcohol  is  above,  it  is  found  that  the  two  layers  of  liquid  gradually  inter- 
mingle ;  and  in  the  course  of  time  the  water  will  rise  in  part  through  the 
alcohol,  whilst  the  latter  descends  in  part  into  the  water  layer ;  and  at  length 
the  two  substances,  which  were  at  flrst  separate,  will  have  become  so  thoroughly 
intermingled  that  there  will  be  as  much  alcohol  below  as  above,  and  the  liquid 
will  form  an  uniform  mixture. 

The  diffusion  of  liquids  may  be  observed  by  various  arrangements,  but  the 
simplest  apparatus  is  a  tall  glass  jar,  which  is  nearly  filled  with  water,  and 
to  the  lower  part  of  which  a  solution  of  the  substance  to  be  experimented 
tipon  is  carefully  introduced  bj'  a  long  pipette.  The  saline  matter  in  the 
lower  stratum  begins  to  rise  slowly  through  the  upper  water,  until  in  some 
instances  it  can  be  recognised  at  the  summit  of  the  column  of  water;  whilst 
in  other  cases  the  process  of  diffusion  proceeds  so  slowly  that  the  material 
scarcely  finds  its  -way  half  up  the  water  column,  in  the  time  which  has 
enabled  other  materials  to  reach  the  top  layer  of  water.  Professor  Graham 
has  made  an  elaborate  series  of  observations  on  the  whole  subject ;  and  arranging 
that  the  conditions  of  the  experiments  were  similar,  and  the  temperature  as 
nearly  as  possible  uniform  during  the  continuance  of  the  trials,  he  has  deter- 
mined the  appi'oximate  time  required  for  the  same  degree  of  diffusion  of 
many  substances  through  water.  Hydrochloric  acid  was  found  to  be  one  of 
the  most  rapid  in  its  rate  of  diffusion,  succeeded  by  saline  substances  ;  and 
the  slowest  in  diffusing  themselves  throughout  the  water  were  such  bodies  as 
albumen  and  caramel.  Thus,  whilst  hydrochloric  acid  diffuses  itself  through- 
out the  upper  column  of  water  in  a  time  represented  by  I'OO,  chloride  of 
sodium  will  take  2'33,  sugar  7'00,  sulphate  of  magnesium  7'00,  albumen  49'00, 
and  caramel  98-(X),  or  nearly  100  times  the  period  required  for  the  diffusion 
to  the  same  rate  of  hydrochloric  acid.  The  difference  in  the  rapidity  of 
diffusion  has  suggested  the  possibility  of  separating,  to  some  extent,  substances 
from  each  other,  as  in  a  mixture  of  chloride  of  sodium  aud  sulphate  of  mag- 
nesium, where  the  former  would  tend  to  diffuse  through  upper  layers  of 
water  at  a  rate  three  times  quicker  than  the  latter.  Professor  Graham  has 
suggested  that  the  substances  which  have  a  quick  rate  of  diffusion  should  bo 
called  volatile  or  crystalloiih,  the  latter  term  indicating  that  crystalline  bodies 


iiavo  a  ready  diffusibility ;  whilst  the  substances  which  are  tardy  in  their 
rate  of  diffusion  should  be  styled  Jixed  or  colloids,  the  latter  term  being 
used  owing  to  gelatine  (collin)  being  representative  of  the  class.  A  modifi- 
cation of  the  experiments  in  jar  diffusion  may  be  carried  out,  bj-  placing  the 
substance  to  be  experimented  upon  in  a  phial,  and  introducing  such  into  the 
lower  part  of  a  tall  jar  containing  water,  when  a  similar  series  of  results 
will  be  obtained  to  those  alreadj'  referred  to. 

The  special  department  of  diffusion  which  is  properly  termed  dialysis,  has 
refei-ence  to  the  separation  of  substances  dissolved  in  liquids  by  means  of 
allowing  them  to  pass  through  a  diaphragm  or  septum.  Various  membranes 
will  serve  for  the  diaphragm,  such  as  a  bladder  or  part  thereof,  but  the  best 
material  for  the  purpose  is  parchment  paper.  This  material  was  first  pre- 
pared by  M.  Gaiue,  and  afterwards  by  De  la  Rue,  and  it  is  most  easily  formed 
by  taking  a  mixture  of  one  part  by  volume  of  water,  and  adding  thereto  exactly 
two  volumes  of  oil  of  vitriol.  When  this  acid  mixtui'e  is  allowed  to  cool,  and 
ordinary  bibulous  or  unsized  paper  is  soaked  therein,  the  paper  undergoes  a 
molecular  change,  becoming  transparent  to  a  certain  degree,  and  when  washed 
in  dilute  ammonia  to  neutralise  the  acid,  and  thereafter  in  a  stream  of  pure 
water,  aud  subsequently  dried,  the  bibulous  paper  has  been  manufactured  into 
parchment  paper.  This  peculiar  form  of  paper  is  tough  even  when  wet,  and 
very  much  resembles  in  general  appearance  a  piece  of  ordinary  parchment.  The 
proportions  of  acid  and  water  employed  in  its  preparation  require  to  be  very 
exact,  as  a  larger  quantity  of  either  acid  or  water  will  destroy  the  paper  and 
convert  it  into  a  pulpy  substance.  Instead  of  using  oil  of  vitriol  and  water  in 
the  preparation  of  the  parchment  paper,  Mr.  T.  Taylor  has  suggested  the  use 
of  a  strong  solution  of  chloride  of  zinc,  which  acts  in  the  same  way.  In 
employing  the  parchment  paper  as  a  dialyser,  the  paper  is  placed  between  two 
hoops  of  gutta-percha  or  other  material  not  readily  acted  upon,  in  the  same 
manner  that  an  ordinary  sieve  is  constructed,  or  the  parchment  paper  is  firmly 
tied  round  the  open  mouth  of  a  small  bell  jar  shaped  like  an  inverted  cup, 
aud  having  an  opening  at  the  upper  part  through  which  the  liquid  may  be 
introduced  into  the  bell  jar  or  bulb. 

The  substance  to  be  dialysed  is  placed  in  the  upper  part  of  the  diaphragm 
of  parchment  paper,  aud  the  apparatus  called  the  dialyser  is  then  floated  on 
the  surface  of  water  contained  in  a  vessel  placed  below.  Certain  substances, 
especially  those  of  a  crystalline  nature,  such  as  metallic  salts,  arsenious  acid, 
sugar,  strychnine,  morphia,  and  quinine,  pass  through  the  diaphragm  of  parch- 
ment paper  into  the  water  underneath  with  considerable  rapidity,  and  the 
bodies  of  this  class  are  styled  crystalloids.  Other  materials,  however,  such  as 
gelatine,  albumen,  pectin,  animal  mucus,  vegetable  gelose,  and  caramel,  pass 
through  the  dialysing  membrane  very  tardily,  and  are  named  colloids.  As  a 
class,  the  crystalloids  are  more  or  less  sapid  to  taste,  whilst  the  colloids  are 
more  or  less  insipid.  When  a  mixture  of  a  crystalloid,  such  as  ai'senious  acid, 
and  a  colloid,  such  as  gelatinous  matter,  is  taken  and  placed  on  the  dialyser. 
the  crystalloid  or  ai-senious  acid  passes  comparatively  rapidly  through  the 
diaphragm,  whilst  the  colloid  or  gelatine  is  left  in  a  greater  part  on  the 
upper  side  of  the  septum,  and  thus  the  process  can  be  successfully  followed  in 
the  separation  of  substances  from  each  other.  Thus,  arsenious  acid  may  be 
readily  dialysed  from  the  albuminous  and  other  organic  ingredients  present  in 
the  stomach  of  au  animal  which  has  been  killed  with  that  poison;  and  in 
employing  this  mode  of  analysis  in  the  separation  of  poisons  from  organic 
mixtures,  it  is  iuteresting  to  observe  that  all  the  organic  and  inor- 
ganic poisons  are  crystalloids,  and  hence  tend  to  pass  readily  through 
the  diaphragm.  Professor  Graham  has  taken  a  mixture  of  a  solution 
of  arsenious  acid  and  albumen,  and  having  coagulated  the  albumen  by  heat, 
he  has  dialysed  the  arsenious  acid  out  of  the  mixture  to  the  extent  of  four- 
fifths  of  the  entire  amount  of  the  poison.  In  a  mixture  of  arsenious  acid  and 
porter,  which  was  thrown  on  the  dialyser,  the  poison  passed  through  the 
membrane,  accompanied  by  a  faint  yellow  colour,  which  stained  the  water, 
and  at  this  stage  one-half  of  the  arsenious  acid  had  been  dialysed  from  the 
porter  mixture.  This  common  poison  has  likewise  been  separated  by  this  pro- 
cess from  blood,  the  contents  of  the  intestines,  &c.  My  late  assistant.  Dr.  Alex- 
ander T.  Machattie,  a  Fellow  of  this  Society,  has  suggested  that,  in  cases  of 
poisoning,  the  stomach,  or  the  intestines,  or  both,  might  be  simply  secured  at 
the  openings,  and  the  organs  with  their  contents,  be  placed  in  a  vessel  of  water 
when  the  crystalline  poison  would  dialyse  through  the  membrane  of  the  coats  of 
the  stomach  or  intestines,  and  pass  into  the  water,  which  might  then  he 
examined.  This  operation  might  be  carried  out  as  a  preliminary  operation  in 
cases  of  poisoning  ;  and  it  would  have  this  manifold  advantage,  that  an  indica- 
tion of  the  poisonous  ingredient  might  be  obtained  without  actually  disturbing 
the  contents  of  the  stomach  or  intestines,  and  without  removing  them  from 
these  organs.  Jlr.  Whitelaw,  of  Glasgow,  has  suggested  that  the  large  quantities 
of  brine  from  salted  meat,  which  are  at  present  thrown  away,  might  be 
utilised  by  being  subjected  to  the  process  of  dialysis.  He  proposes  to  place 
the  brine  from  the  salted  meat  in  bladders  provided  with  stopcocks,  and  to 
suspend  these  bladders  in  a  tub  or  tank  of  water.  The  crystalloid  chloride  of 
sodium  will  quickly  pass  through  the  membrane  of  the  bladder,  and  in  a  few 
days  the  contents  of  the  bladder  will  be  found  comparatively  free  from  salt,  which 
will  have  passed  into  the  water  in  the  tub  or  tank,  whilst  the  extract  of  meat 
which  possesses  colloid  piroperties,  will  have  remained  behind  in  the  bladder 
and  may  thereafter  be  utilised  as  extract  of  meat  or  beef-tea. 

The  importance  of  the  process  of  dialysis  in  the  physiological  changes  which 
occur  in  the  animal  economy  cau  hardly  be  over-estimated.  Many  of  the  changes 
in  the  position  of  the  matter  of  the  living  economy,  as  in  the  diffusion  of 
substances  through  the  animal  system,  must  be  regulated  or  influenced  by 
dialysis.  In  pharmaceutical  operations,  it  is  worthy  of  consideration  how  far 
dialysis  might  be  employed  in  the  separation  of  crystalline  substances  from  their 
source,  as  str^-chnine  from  nux  vomica.  In  many  geological  phenomena,  as  in 
the  infiltration  of  substances  into  rocky  cavities,  dialysis  no  doubt  plays  au 
active  part. 
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The  second  mode  of  investigation  which  the  recent  progress  of  chemistry  has 
placed  in  the  hands  of  man  is  spectrum  analysis,  or  the  determination  of  the 
ingredients  of  a  snbstance  by  the  various  lines  or  bands  which  it  may  produce 
when  it  is  burned  in  a  ilame,  and  the  light  evolved  therefrom  is  decomposed  into 
its  rainbow  tints.  The  admirable  researches  of  Bunsen  and  KirchhofF  have 
contributed  the  greater  part  of  our  knowledge  on  this  important  branch  of  the 
science,  and  have  formed  the  key-note  to  the  department  of  celestial  chemistrj'. 
What  the  microscope  is  to  the  ijhysiologist,  and  the  telescope  is  to  the 
astronomer,  the  spectrum  apparatus  or  spectroscope  is  to  the  chemist.  It 
supplies  a  most  searching  and  delicate  mode  of  analysis,  and  serves  to  indicate 
the  presence  of  substances  in  quantities  where,  in  some  instances,  tliey  do  not 
exceed  l-100,000th  of  a  grain. 

Spectrum  analysis  has  already  revealed  the  existence  of  four  new  metals, 
which  probably,  except  for  this  mode  of  examination,  would  have  still  remained 
unknown  even  to  scientific  men.  Bunsen  was  successful  in  discovering  cwsiuni 
and  rubidium,  Crooks  discovered  thallium,  and  Reich  and  Kicliter  were  fortunate 
enough  to  make  the  most  recent  discovery  of  the  metal  indium.  The  credit  of 
the  practical  application  of  the  spectrum  apparatus  belongs  to  Bunsen  and 
Kirchhoflf,  and  they  led  the  way  in  the  detection  of  new  substances. 

The  new  metal,  CEesinm,  was  first  discovered  in  the  Diirckheim  mineral  spring, 
100  gallons  of  which  yield  about  a  grain  of  the  metal,  which  is  about  the 
proportion  of  a  ton  of  the  water  yielding  two  grains  of  the  metal.  It  has  also 
been  found  in  other  mineral  springs ;  and,  through  the  kindness  of  Professor 
William  A.  Miller,  of  King's  College,  London,  I  have  here  a  minute  quantity  of 
a  compound  of  cassium,  obtained  by  him  from  the  Wheal  Clifford  hot-spring  in 
Cornwall.  Caisium  has  also  been  found  in  certain  minerals,  such  as  lepidoHte, 
which  contain  merely  traces,  as  generally  obtained,  but  one  sample  of  the  latter 
mineral,  brought  from  the  state  of  Maine,  had  0.24  per  cent,  of  the  new  metal 
and  a  rare  mineral,  called  Pollux,  has  yielded  32  per  cent.,  and  is  the  most 
extensive  source  of  caasium  at  present  known.  Csesium  is  recognised  by  giving 
two  bright  blue  lines  in  the  spectrum. 

Rubidium  was  also  discovered  by  Bunsen  and  KirohhoflF  in  the  Diirckheim 
mineral  spring,  and  is  present  in  larger  quantity  than  the  caesium.  It  is  also 
found  in  other  spring  waters,  and  in  several  minerals,  including  lepidolite.  It  is 
characterised  in  the  spectrum  by  giving  two  violet  lines  and  two  red  lines.  I 
am  indebted  to  Professor  Roscoe  of  Manchester  for  the  saiSpIe  of  chloride  of 
rubidium  which  I  now  exhibit. 

Thallium  was  discovered  by  Crookes  in  certain  sulphur  ores,  and  is  most 
easily  obtained  from  the  flues  attached  to  the  burners  of  the  sulphuric  acid 
chambers  where  pyrites  are  employed.  The  thallium  gives  a  beautiful  bright 
green  line  or  band  of  intense  brillianc3'.  I  have  a  sample  of  the  metal  of 
considerable  size,  which  I  now  exhibit,  and  a  large  specimen  of  the  crude 
chloride  of  thallium.  The  metal  is  very  dense,  and  much  resembles  lead  in 
general  appearance. 

Indium  was  first  detected  by  Reich  and  Richter,  but  has  been  mors  fully 
investigated  by  Winkler.  It  is  obtained  from  zinc-blende,  especially  from  that 
employed  in  the  Freiberg  mines.  The  metal  zinc  obtained  at  these  works 
contains  traces  of  lead,  iron,  arsenic,  cadmium,  and  0'0448  per  cent,  of  indium. 
It  is  a  white  metal,  resembling  platinum  in  general  appearance,  but  is  soft  like 
lead,  with  which  it  has  a  similar  fusing  point,  and  marks  paper  when  pressed 
upon  it.  It  is  not  oxidised  by  the  air,  and  at  a  red  heat,  it  burns  with  a  violet 
blue  flame.     The  spectrum  of  indium  gives  a  decided  indigo  blue  line. 

Spectrum  analysis  has  not  only  yielded  discoveries  in  terrestrial  matter,  but 
it  has  likewise  done  good  service  in  the  examination  of  the  constituents  of  the 
other  planets,  and  also  of  the  sun  and  stars.  The  researches  on  this  subject 
have  been  principally  made  by  Huggius  and  W.  A.  Miller  in  England,  Cooke  in 
America,  Uonati  in  Italy,  and  Father  Secchi  in  France.  Jupiter  and  Saturn 
possess  atmospheres  which  contain  some  gases  and  vapours  similar  to  those 
present  in  tl:e  atmosphere  of  tlie  earth,  but  others  are  not  identical.  In  Mars, 
the  lines  which  are  observed  as  characteristic  of  Jupiter  and  Saturn  are  not  to 
be  found,  whilst  in  Venus  all  the  lines  of  the  solar  spectrum  can  be  seen.  The 
general  result  of  the  observations  on  non-terrestrial  orbs  is,  that  there  is  a 
community  of  matter  in  the  visible  universe,  and  that  whilst  our  sun,  the  centre 
of  our  planetary  system,  has  been  demonstrated  to  contain  man}-  of  the 
elementary  substances  found  on  the  earth,  other  stars  have  also  been  found  to 
be  composed,  in  part  at  least,  of  the  same  elements.  Thus,  the  star  Aldebaran 
lias  been  shown  to  contain  sodium,  magnesium,  hydrogen,  calcium,  iron,  bismuth, 
tellurium,  antimony,  and  mercury. 

Advantage  ha*;  been  taken  of  the  powers  of  the  spectrum  analysis  to  indicate 
the  presence  of  blood-stains,  and  even  the  quality  of  that  blood.  Thus,  Hoppe 
and  Stokes  have  shown  that  when  blood  mingled  with  water  is  placed  in  a 
tube,  and  a  ray  of  light  is  transmitted  through  the  liquid,  and  thereafter  through 
a  prism,  the  spectrum  which  is  obtained  exhibits  a  number  of  dark  bars  or 
spaces  which  arc  bands  or  lines  of  absorption.  These  vary  according  as  the 
blood  is  arterial  or  venous,  and  many  dift'orent  series  of  bands  have  been 
obtained.  It  is  suggested  tluit  this  method  of  research  might  be  resorted  to  in 
investigations  on  the  blood  in  health  and  disease.  Sorby  has  applied  these 
observations  to  the  detection  of  blood-stains  in  criminal  cases,  and  has  contrasted 
the  colouring  matter  with  cochineal,  cudbear,  &c.  The  blood  in  its  various 
stages  of  oxygenation  has  been  found  to  yield  eight  difTerent  spectra,  four  or 
five  of  which  are  quite  distinct  from  everything  else. 

In  metallic  chemistry  several  novel  points  have  been  recently  brought  to 
light.  The  researches  of  Devillc  and  Troost  have  shown  that,  at  high  tempera- 
tures, the  metals  are  permeable  to  gases.  Platinum  and  iron,  when  raised  to 
a  white  heat,  are  so  easily  permeable  that  hydrogen  passes  readily  tlirough  sheets 
of  the  metals ;  and  in  the  case  of  platinum  of  one-twelfth  of  an  inch  in 
thickness  the  gas  can  be  passed  through  under  the  ordinary  pressure  of  the 
atmosphere.  Stahlschmidt  has  announced  that  pure  iron,  which  he  has  been  the 
first  to  prepare,  is  a  silver-white  metal,  and  is  so  soft  tliat  it  can  be  cut  readily 
with  an  ordinary  knife.     The  conversion  of  cast-iron  into  steel  by  the  rapid 


process  of  Bessemer  is  now  carried  on  on  a  most  extensive  scale  in  England,  and 
likewise  in  Glasgow,  at  the  Atlas  Works,  belonging  to  Messrs.  Rowan  and  Co., 
who  have  kindly  forwarded  to  me  a  most  complete  series  of  specimens  illustrative 
of  the  whole  process.  The  principle  involved  in  this  operation  is  to  rid  the 
cast-iron  of  carbon  and  other  impurities  by  subjecting  it,  when  in  a  molten 
state,  to  a  powerful  blast  of  air,  which  burns  away  the  greater  part  of  the 
extraneous  matters ;  thereafter,  a  small  proportion  of  a  German  iron  called 
Spiegeleisen,  and  which  contains  much  carbon,  is  run  in  amongst  |Ak  molten 
and  purified  iron  which  thus  acquires  sufficient  carbon  to  give  it  th^hemical 
properties  of  steel ;  and  on  pouring  out  the  molten  matter  into  moulds,  blocks 
or  ingots  of  steel  can  be  procured  of  greater  or  less  weight  and  size.  In  this 
manner,  the  lengthened  processes  of  converting  cast-iron  into  steel,  which  even 
j'et  are  resorted  to,  and  which  comprise  the  tedious  puddling  operations,  with 
the  subsequent  action  of  the  steam-hammer  and  numerous  rollers,  and,  lastly', 
the  cementation  pi'ocess  of  baking  the  bar-iron  for  days  surrounded  by  charcoal, 
are  dispensed  with,  and  within  a  tithe  of  the  time  ordinarily  employed,  the 
cast-iron  is  converted  into  Bessemer  steel,  which  only  requii-es  the  steam-hammer 
and  rollers  to  fit  it  for  man}'  important  purposes.  Bessemer  steel  is  now 
superseding  ordinary  steel  in  manj'  ways,  and,  doubtless,  from  the  rapidity  with 
whicli  tons  of  this  steel  can  be  manufactured,  there  is  every  reason  to  believe 
that  it  will  come  into  use  for  many  purjioses  where  ordinary  steel,  from  its 
comparative  high  price,  could  not  be  employed. 

A  highly  ingenious  application  of  east  iron  to  filling  in  thin  moulds  of  brass 
copper,  bronze,  &c.,  has  recently  been  brought  out  b}-  Mr.  Atkin,  of  the  firm 
of  Messrs.  Winfield  and  Co.,  Birmingham.  The  very  high  temperature  of 
molten  cast  iron  would  cause  the  destruction  of  any  thin  mould  of  copper, 
brass,  or  bronze,  were  the  cast  iron  poured  into  the  mould  in  the  open  air ;  but 
by  immersing  the  thin  mould  in  water,  so  that  it  shall  be  surrounded  by  the 
water,  and  then  pouring  in  the  cast  iron,  the  latter,  in  heating  the  metal  of  the 
mould,  merely  conveys  heat  to  the  outer  film,  which  is  immediately  imparted 
to  the  water,  and  thus  the  mould  is  kept  from  being  damaged  or  even  tarnished. 
This  process  of  filling  in  a  mere  shell  of  a  more  expensive  metal  with  cast  iron 
is  eminentlj'  suited  for  the  preparation  of  weights  for  ordinary  beams  or  for 
gas  lustres,  for  giving  solidity  to  electrot}'pes  of  figures  or  statuettes,  for  stair 
rails,  metal  bedsteads,  door  handles,  &c.,  and,  indeed,  wiierever  iron  can  be  em- 
ployed, and  which,  by  this  process,  can  be  coated  with  a  thin  covering  of  a  more 
costly  metal,  and  thus  acquire  the  appearance  of  being  solid  brass,  bronze,  or 
copper. 

A  new  method  of  coating  iron  with  copper  has  been  suggested.  The  iron  is 
plunged  into  a  boiling  solution  of  a  compound  of  copper  with  an  organic  acid, 
such  as  the  double  tartrate  of  copper  and  potass,  with  excess  of  alkali,  and  hold- 
ing the  iron  article  with  a  brass  wire  during  the  time  of  immersion.  The  iron 
is  lifted  out  of  the  bath  with  a  greater  or  less  thickness  of  copper,  according  to 
the  time  in  which  it  has  been  immersed  in  the  copper  solution.  The  investiga- 
tion as  to  the  presence  of  phosphorus  in  metals  has  led  to  the  determination  of 
two  points  :  that  a  very  minute  proportion  of  phosphorus  in  copper  wire  lessens 
its  power  for  the  transmission  of  electricity,  and  consequently  for  the  convey- 
ance of  telegraphic  messages  :  and  that  the  presence  of  one-eighth  to  one-half 
of  a  per  cent,  of  phosphorus  in  copper  imparts  much  greater  tenacity  to  the 
copper,  and  renders  it  much  more  fit  for  the  manufacture  of  tubing. 

The  metal  magnesium  continues  to  be  manufactured  in  quantity,  and  the 
vividness  and  intensity  of  the  light  evolved  during  its  combustion  hare  been  de- 
termined with  much  accuracy.  The  light  has  been  observed  at  a  distance  of 
twenty-eight  miles,  and,  considering  the  production  of  light  over  a  period  often 
hours,  it  has  been  observed  that  two  and  a  half  ounces  of  magnesium,  in  burn- 
ing, give  out  as  much  light  as  would  be  obtained  during  the  combustion  of 
seventj'-four  candles  for  the  ten  hours,  and  which  would  involve  the  consump- 
tion of  twenty  pounds  of  stearine.  A  curious  point  regarding  the  combustion 
of  magnesium  is,  that  it  burns  as  readily  in  carbonic  acid  gas.  which  imme- 
diately extinguishes  ordinary  lights,  as  it  does  in  common  air. 

A  white  gunpowder  has  been  announced  by  Schultze.  A  sawdust  is  prepared 
by  cutting  cross  veneers  from  logs  of  wood,  and  crushing  tliese  into 
powder.  The  material  is  then  boiled  for  several  days  in  a  solution  of  soda, 
which  is  renewed  from  time  to  time,  when  the  residual  matter  is  washed  with 
water,  steamed  for  fifteen  minutes,  and  washed  again  in  water  for  twenty-four 
hours.  The  sawdust  can  then  be  bleached  with  chlorine  or  bleaching  powder, 
thereafter  boiled  with  water,  washed,  and  dried.  In  order  to  act  upon  tliis- 
sawdust,  a  mixture  of  40  parts  of  fuming  nitric  acid  (sp.  gr.  1840  to  1900)  and 
100  parts  af  sulphuric  acid  (sp.  gr.  1840)  is  made  up  and  allowed  to  cool,  by 
standing  two  hours  or  so.  100  parts  of  the  acid  mixture  are  placed  in  an  iron 
vessel,  siurounded  by  cold  water,  and  six  parts  of  the  sawdust  are  well  stirred 
throughout  the  acid,  and  allowed  to  renuiin  in  contact  therewith,  with  repeated 
stirriirg.  The  whole  is  then  placed  in  a  centrifugal  machine,  daring  the  revolu- 
tion of  which  the  excess  of  acid  is  separated,  and  the  sawdust  is  then  subjected 
to  a  process  of  washing  in  cold  water  during  several  days,  immersed  in  a  dilute 
solution  of  soda  to  neutralise  the  remaining  traces  of  acid,  again  washed  with 
water  and  dried.  The  sawdust  is  finally  treated  with  a  solution  of  26  parts  of 
nitrate  of  potassium  in  220  parts  of  water,  and  dried  at  a  temperature  not  ex- 
ceeding 111°  Fahr. ;  after  which,  the  fine  dust  can  be  separated  by  a  sieve.  The 
white  gunpowder  thus  prejiared,  and  which  is  in  reality  a  gun-sawdust,  possesses 
highly^explosive  and  great  propelling  powers. 

A  cheap  blasting  powder  has  been  recommended,  m  which  part  of  the  nitrate 
of  potassium  of  ordinary  gunpowder  is  replaced  by  nitrate  of  sodium.  Tlie 
proportions  einploved  in  the  manufacture  of  the  new  blasting  powder  are, 
nitrate  of  potassium  67  parts,  nitrate  of  sodium  18  parts,  charcoal  15  parts, 
and  sulphur  10  parts.  The  cheapness  of  this  powder  is  its  recommendation,  but 
there  is  a  probability  of  its  absorbing  damp  from  the  atmosphere. 

A  highly  explosive  oily  substance,  called  nitroglycerine,  with  the  composition 
Ci.IIr.OrCNO^)-,,  has  been  discovered.  Wliou  used  for  blasting,  the  bore  or  hole 
is  made  water-tight,  the  nitroglycerine  is  run  in,  and  thereafter  some  water,  and 
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the  oil  is  lighted  by  a  fuse.  Oue  volume  of  the  oil  when  exploded  evolves  1,300 
volumes  of  gas,  which  consist  of  steam  554,  carbonic  acid  469,  oxygen  39,  and 
nitrogen  238.  Weight  for  weight,  the  nitroglycerine  is  said  to  be  five  times 
more  effective  than  ordiuarj'  gunpowder. 

In  tlie  waterproofing  of  cloth.  Dr.  Stenhouse  has  suggested  that  paraffin  might 
be  employed  with  great  advantage.  Previously,  for  the  thorough  waterproofing 
of  the  cloth,  caoutchouc  and  gutta-percha  had  been  used,  and  for  the  partial 
■waterprotfciig,  beeswax  and  linseed  or  other  drying  oils  had  been  employed, 
accompanied  by  oxides  of  lead  and  manganese  as  driers.  Tiie  cloth  when 
treated  with  the  latter  mixtures,  allowed  the  rain  to  fall  off,  without  materially 
wetting  the  cloth;  whilst  at  the  same  time  the  textile  fabric  was  porous,  and 
admitted  of  the  ready  passage  of  vapours,  such  as  the  perspiration  from  the 
body  of  the  animal.  This  oily  coating  on  the  cloth,  however,  was  liable  to  oxi- 
dation, and  in  time  lost  to  some  extent  the  property  of  being  impervious  to  water. 
Dr.  Stenhouse's  patent  suggests  the  employment  of  the  solid  paraffin,  accom- 
panied by  a  small  percentage  of  linseed  oil ;  and  the  cloth  which  can  be  ren- 
dered water  tight  by  this  mixture  may  be  of  any  description  and  texture,  such 
as  cotton,  linen,  woollen,  <tc.  Such  cloth,  impervious  to  rain,  would  be  highly 
serviceable  in  the  construction  of  tents  and  in  the  covering  of  packages,  as  well 
as  in  outer  garments  ;  and  the  protecting  mixture  has  the  advantage  of  wearing 
well,  and  of  not  being  liable  to  oxidation  or  decay. 

In  the  preservation  of  museum  specimens  of  decaying  skulls,  bones,  &c.,  M. 
Stahl  has  proposed  that  melted  spermaceti  should  be  brushed  over  the  firm 
specimens,  whilst  the  moi'e  decayed  and  more  fragile  might  be  immersed  in  a 
fused  mixture  of  4  parts  of  spermaceti  and  1  of  colophony  resin.  It  has 
occurred  to  me  that  solid  paraffin  might  be  advantageousl.v  employed  for  this 
pnrpose.  Ancient  stained  glass,  the  obscuration  of  which  has  now  been  shown 
by  E.  C'hevreul  to  be  due  to  the  adhesion  of  smoke,  earth-dust,  and  other  matters, 
can  have  its  original  colours  revived  with  all  their,  early  freshness  by  steeping 
the  glass  in  a  soUition  of  carbonate  of  sodium  of  sp.  gr.  1083,  for  a  few  days, 
and  thereafter  for  a  few  hours  in  dilute  hydrochloric  acid  of  sp.  gr.  1080.  When 
the  glass  is  subsequently  washed  in  water,  the  colours  come  out  as  pure  as 
when  the  stained  glass  was  first  manufactured. 

In  sanitary  chemistry  much  progress  has  been  recentlj-  made.  The  examina- 
tion of  the  air  in  many  places  has  been  carried  out  by  Dr.  Angus  Smith,  of 
Manchester,  who  has  already  published  a  most  elaborate  series  of  observations 
on  the  proportions  of  oxygen  and  carbonic  acid  in  the  atmosphere  in  town  and 
country  districts,  on  the  top  of  hills,  and  in  the  depth  of  miues.  Dr.  Smith 
has  brought  oirt  a  most  simple  and  ingenious  instrument,  consistiug  of  a  small 
bottle  with  a  valvular  arrangement,  for  the  estimation  of  the  carbonic  acid  in 
the  atmosphere  of  any  locality.  A  measured  quantity  of  barjta  water  is  placed 
in  the  bottle,  and  by  means  of  a  small  india-rubber  ball,  which  is  attached  to 
the  bottle  bj'  a  short  length  of  tubing,  and  which  can  readily  be  compressed  by 
the  hand,  air  can  be  drawn  through  the  baryta  water ;  and  according  to  the 
number  of  times  that  the  ball  requires  to  be  compressed  before  the  air  has 
imparted  enough  of  the  carbonic  acid  to  the  baryta  water  to  cause  the  appear- 
ance of  a  distinct  precipitate,  the  pui'ity  or  freedom  of  the  atmosphere  of  the 
district  may  be  determined.  The  more  largely  contaminated  the  air  happens  to 
be  with  carbonic  acid,  the  fewer  the  number  of  compressions  of  the  india-rubber 
ball  which  are  required  to  supply  the  carbonic  acid  requisite  for  the  fulfilment 
of  the  test. 

Tlie  punt}'  of  the  water  supplied  to  towns  and  mansions  for  dietetic  purposes 
has  occupied  much  of  my  attention  for  several  years.  The  impregnation  of  the 
water  by  organic  matters  of  the  nature  of  sewage  does  not  only  lead  to  the 
presence  of  such  organic  matter  in  the  water,  which  at  times  can  be  readily 
detected  by  the  senses  of  sight,  and  taste,  and  smell ;  but  in  the  greater  number 
of  cases  the  water  appears  clear,  possesses  a  good  agreeable  taste,  and  exhibits  no 
odour.  At  such  a  stage  the  organic  matter  has  in  good  part  become  so  thoroughly 
decomposed  as  to  lead  to  the  furmation  of  nitrates,  which  are  dissolved  in  the 
water.  In  this  state,  the  water  will  be  found  to  be  robbed  of  much  of  the 
oxygen  gas  which  is  dissolved  in  all  fresh  and  healthy  waters,  and  besides  being 
unwholesome  from  the  presence  of  the  organic  matter  and  nitrates,  and  the 
diminution  of  the  oxj-gen  gas  in  solution,  the  water,  from  tlie  presence  of  the 
nitrates,  has  acquired  the  power  of  acting  more  or  less  powerfully  on  lead,  so 
that  it  becomes  dangerous  to  transmit  it  through  lead  pipes,  or  store  it  in  lead 
cistei-ns.  Water,  therefore,  when  contaminated  with  organic  matters,  is  liable 
to  be  doubly  unwholesome  from  the  impurity  present,  and  the  power  which 
that  impurity  may  confer  upon  the  water  to  dissolve  lead  to  a  dangerous  extent.  A 
most  ingenious  apparatus  for  the  distillation  of  water  from  sea  water,  or  even  from 
pai'tially  foul  water,  has  been  patented  by  Chaplin  of  Glasgow ;  and  this  distil- 
arator  not  only  admits  of  the  distillation  of  pure  watgr,  but  also  supplies  to  the 
water  the  air  which  is  found  dissolved  in  all  wholesome  waters.  The  inrportance 
of  such  an  instrument  in  ocean-going  steamers  and  sailing  vessels,  and  in  all 
positions  where  there  is  a  practical  difficulty  in  procuring  or  providing  good 
water-,  can  hardly  be  over-estimated. 

The  various  disinfectants  and  deodorisers  which  may  be  employed  in  render- 
ing less  powerful  the  odours   evolved   from    decomposing    organic    matter  in 
cesspools,  drains,  &c.,  have  lately  received  special  attention.    The  most  impor- 
I        tant    of  these   agents  is  chloride  of  lime  or  bleaching-powder,  which,  in  the 
I       proportion  of  one  pound  to  the  1,000  gallons  of  sewage,  proves  itself  a  valuable 
'        and  true  disinfectant.    The  permanganate  of  potassium,   or  Condy's  fluid,  is 
likewise  serviceable  in  treating  sewage,  but  is  principally  of  value  in  the  disin- 
fecting of  clothes,  which  lose  all  disagreeable  odour  when  treated  with  the  fluid, 
and  at  the  same  time  the  fibre  of  the  cloth  is  not  injured.     M'Dougall's  disin- 
fecting powder,  which  mainly  owes  its  efficacy  to  carbolic  acid  and  sulphurous 
acid,   removes  instantly  the  offensive  odour  of  sewage,  and  portions   of  this 
powder  strewn  over  the  floor  of  stables,  byres,  &c.,  quickly  renders  the  atmos- 
phere of  such  places  untainted  b\-  ammonia  or  other  gases.     A  room  in  which  a 
patient  is  located,  who  is  suffering  from  disease  giving  rise  to  offensive  effluvia, 
may  have  its  atmosphere  much  improved  by  introducing  a  vessel  containing 


some  of  this  powder.  Solutions  of  chloride  of  zinc,  chloride  of  manganese,  and 
perchloride  of  iron  with  more  or  less  water,  are  serviceable  in  fixing  all  odorous 
effluvia  during  the  emptying  of  cesspools,  &c.  Charcoal,  when  strewn  over 
decaying  and  putrefying  matters,  hastens  their  decaj-,  and  at  the  same  time 
absorbs  the  gases.  When  the  charcoal  is  associated  with  earth,  its  employment 
may  be  practically  carried  out.  Quicklime,  when  treated  with  water  and  used 
for  white-washing  the  walls  and  ceilings  of  rooms  which  have  been  inhabited  by 
parties  labouring  under  infectious  diseases,  or  where  much  overcrowding  has 
occurred,  does  good  service  in  the  destruction  of  an}-  organic  matters  which  may 
be  lodging  there.  The  mere  application  of  heat,  ranging  from  210°  to  250° 
Fahr.  to  woollen  bedding  or  clothes  and  other  articles,  destroys  any  infectious 
matter  which  maj'  contaminate  them. 

The  large  amount  of  sulphur  which  is  burned  off  from  the  metallic  ores  in 
Swansea  and  elsewhere,  and  which  escapes  into  the  atmosphere  as  sulphurous 
acid,  and  thereafter  becomes,  in  part  at  least,  sulphuric  acid,  has  recently  called 
forth  the  attention  of  scientific  and  practical  men.  In  the  neighbourhood  of 
works  discharging  such  sulphur  smoke,  the  ground  is  barren,  scarcely  any 
vegetation  can  be  seen  for  miles,  and  even  high  chimney-stalks  are  of  little 
avail,  as  they  merely  carry  away  the  sulphur-smoke  and  distribute  it  over  a 
wider  and  more  distant  area.  One  extensive  firm  of  copper-smelters  discharge 
in  this  manner  into  the  atmosphere  about  1,000  tons  of  sulphuric  acid  every 
week ;  and  it  is  estimated  that  annually  there  are  burned  off  from  the  copper 
ores  worked  in  Swansea  about  70,000  tons  of  sulphur,  of  the  value  of  £455,000, 
and  which  might  produce  no  less  than  upwards  of  210,000  tons  of  sulphuric 
acid  of  the  strength  of  oil  of  vitriol.  Many  of  the  manufactories  of  sulphuric 
acid  have  begun  to  use  the  copper  ore  as  a  source  of  sulphur,  and  thereafter 
hand  over  the  roasted  ore  to  the  copper-smelter  at  Swansea.  The  raw  ore 
contains  about  fiftj'  per  cent,  of  sulphur,  and  when  roasted  there  are  only  left 
about  four  or  five  per  cent.  The  ore  is  obtained  in  large  quantities  from  the 
Guadiana  river.  Port  Pomoron,  in  Portugal,  from  miues  which  were  worked  by 
the  Romans,  and  it  is  used  extensivelj'  for  making  sulphuric  acid  in  Loudon, 
Newcastle,  Bristol,  and  other  places.  This  is  an  excellent  instance  of  the 
successful  and  economic  employment  of  a  material  iu  the  arts  and  manufactures, 
which  was,  till  latelj',  and  in  many  places  still  is,  a  nuisance  over  extensive 
tracts  of  country.  The  sulphur  smoke  in  a  very  modified  condition  occurs  in  all 
large  towns  where  much  coal  is  burned,  and  especiallj'  iu  manufacturing  towns, 
where  the  coal  is  often  of  inferior  quality.  In  such  towns,  by  the  mere  burning 
of  the  sulphur  in  the  coals,  manj'  gallons  of  sulphuric  acid  must  be  formed,  and 
in  rainy  weather  be  washed  down  on  the  umbrellas  and  clothes  of  the  people. 

The  aniline  or  coal-tar  colours  have  now  been  extended  in  number,  so  that  all 
colours  of  the  rainbow  and  all  shades  can  be  obtained  from  coal-tar.  Aniline 
was  discovered  by  Unverdorben  in  1826,  who  procured  it  by  the  destructive 
distillation  of  indigo.  It  is  now  obtained  iu  small  quantity  directly  from  the 
destiuctive  distillation  of  coal,  as  in  gasworks,  but  is  generally  manufactured 
from  the  lighter  coal-tar  naphtha.  When  the  naphtha  is  rectified,  the  portion 
which  distils  over  at  a  temperature  of  180^  F.  is  benzol,  and  this  substance  was 
discovered  bj'  Faraday  in  1825.  Bj'  the  action  of  strong  nitric  acid,  the  benzol 
is  converted  into  nitro-benzol,  and  the  latter,  when  agitated  with  water,  acetic 
acid,  and  iron  filings,  becomes  aniline.  By  the  action  of  oxidising  agents,  such 
as  chloride  of  lime,  bichromate  of  potassium,  chloride  of  mercury,  &c.,  the 
aniline,  which  is  colourless  bj-  itself,  can  be  transformed  into  all  shades  of 
violet,  mauve,  magenta.  By  the  researches  of  Hofraanu  the  number  and  beauty 
of  the  aniline  colours  have  heen  much  iucreased.  Whilst  numberless  shades  of 
reds  and  purples  can  be  obtained,  there  is  a  splendid  green  called  verdine, 
discovered  by  Eusebe,  which  remains  a  true  pure  green  even  bj-  candle  or  gas  light, 
and  there  are  also  a  blue  which  is  as  clear  as  opal,  a  good  yellow,  and  a  fair 
black.  In  short,  dj'es  of  all  hues  can  be  obtained  from  aniline,  which,  in  its 
turn,  is  procured  from  coal-tar.  The  intensity  of  these  aniline  colours  may  be 
indicated  bj'  the  fact,  that  one  grain  of  magenta  iu  a  million  of  v.ater  gives  a  good 
red ;  one  grain  in  ten  millions  of  water  exhibits  a  rose-pink  ;  one  grain  in  twenty 
millions  communicates  a  blush  to  the  water :  and  one  grain  in  fifty  millions 
tinges  the  water  with  a  reddish  glow.  The  powerful  tinctorial  virtues  of  these 
dyes  maj'  be  learned  from  a  circumstance  which  occurred  during  the  passage  of 
the  Great  Eastern  between  Liverpool  and  New  York,  when  the  sea  was  observed 
to  exhibit  a"crimson  hue  for  some  distance  around  the  steamer,  and  when  it  was 
afterwards  discovered  that  the  bloody  sea  owed  its  colour  to  a  wave  having  stove 
in  a  plate  of  the  Great  Eastern,  and  the  sea  having  thus  got  access  to  certain 
vessels  which  contained  magenta. 

The  action  of  two  organic  substances  on  the  animal  economy  has  received 
special  attention  from  scientific  men,  on  occount  of  the  startling  power  which 
they  possess  in  evolving  vapours  which  are  highlj-  poisonous.  In  1860,  a  work- 
man was  engaged  in  handling  a  vessel  containing  nitrobenzol,  when  some  of  the 
liquid  was  spilt  upon  his  apron,  Not  suspecting  any  ill  effects  therefrom,  he 
breathed  the  vapour  arising  fi'om  the  liquid  on  the  apron,  and  in  four  or  five 
hours  he  began  to  feel  unwell,  and  in  nine  hours  he  was  dead-  Five  cases  have 
occurred  where  a  few  drops  of  nitrobenzol  have  been  taken  accidentally  into  the 
mouth,  and  four  of  the  cases  died.  It  is  a  powerful  narcotic  poison,  and  the 
patients  feel  drowsy,  have  convulsions  and  coma,  and  death  ensues.  A  small 
dose  of  nitro-benzol  given  to  an  animal  may  take  three  or  four  days  before  the 
poisonous  action  is  developed,  and  in  one  case  the  death  of  the  animal  did  not 
occur  for  nine  days.  Aniline  closely  resembles  nitro-benzol  in  its  poisonous 
properties,  but  the  salts  of  aniline  are  said  to  be  harmless.  Nearly  an  ounce  of 
salt  of  aniline  has  been  given  to  a  patient  withiu  a  fe^v  days,  and  no  serious  effects 
were  observed. 

A  still  more  mysterious  agent  of  destruction  is  presented  to  us  iu  mercuric 
methide.  This  substance  is  prepared  by  placing  ten  parts  of  iodide  of  methyl, 
one  part  of  acetic  ether,  and  some  sodium  amalgam  in  a  iiaslc,  where  the  mate- 
rials are  heated  and  then  cooled.  Thereafter  the  mixture  is  distilled,  and  the 
water  being  separated,  the  acetic  ether  removed  by  alcoholic  potass,  and  the  re- 
mainder washed  mth  water,  the  mercuric  methide  is  obtained.     This  substance 
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contains  move  than  80  per  cent,  of  mevcuiy,  and  its  vapour  lias  a  most  remavkable 
and  injurious  effect  on  the  animal  system.  A  chemical  assistant,  thirtj-  j-ears  of 
age,  and  who  had  for  ten  years  been  engaged  in  investigations,  was  emplo3'ed  for 
three  months  in  the  preparation  of  mercuric  metliide,  and  must  apparently  have 
inhaled  portions  of  the  vapour.  He  began  to  suffer  from  impairment  of  sight, 
was  thereafter  seized  with  numbness  in  the  hands,  deafness,  and  great  general 
weakness.  His  gums  became  sore,  swollen,  and  tender.  He  moved  his  limbs 
slowly,  and  spoke  indistinctly.  He  was  removed  into  hospital,  but  his  case  got 
worse  and  worse.  The  breath  and  the  whole  body  evolved  an  offensive  odour  ; 
the  patient  became  maniacal,  and  died  in  fourteen  days  from  his  admission  into 
hospital.  Another  instance  of  the  highly  poisonous  nature  of  mercuric  methide 
had  as  melancholy  a  termination,  though  not  a  fatal  one.  About  the  same  time 
as  the  preceding  case,  viz.  the  beginning  of  1865,  an  assistant  in  the  same 
laboratovj'  worked  for  a  fortnight  with  mercuric  methide.  In  two  months  after- 
wards he  went  into  hospital  with  the  sei'ious  symptoms  of  having  been  affected 
with  the  vapours  of  the  mercuric  methide.  This  patient  soon  got  quite  idiotic, 
ceased  to  recognise  anyone,  became  deaf,  lost  the  faculty  of  speech,  and  only  re- 
tained the  power  of  muttering  and  crying  out.  He  is  still  living  in  hospital, 
with  no  prospects  of  recovering,  and  is  a  helpless  idiot,  who  can  only  gather 
strength  to  move  his  limbs  convulsivel}'  when  he  becomes  violent. 

The  employment  of  gas  in  the  chemical  laboratorj-  and  in  the  workshop  of  the 
manufacturer  for  heating  purposes  and  as  a  motive  power,  has  recently  been 
much  extended.  The  verj'  high  temperature  obtained  by  the  combustion  of 
oxygen  and  hydrogen  in  tlie  oxy-hydrogen  blowpipe,  has  drawn  attention  to  gas 
as  a  heating  agent  of  the  first  class.  A  blowpipe  consuming  hydrogen  with  air, 
has  been  in  use  for  some  years  for  soldering  together  the  plates  of  lead  forming 
a  sulphuric  acid  chamber,  by  merely  fusing  the  edges  of  the  plates,  and  running 
the  lead  of  both  together.  A  powerful  apparatus  for  the  fusion  of  small  quan- 
tities of  metals  and  other  substances  has  been  brought  out  under  the  name  of 
Gore's  furnace ;  and  it  is  exceedingl}' useful  in  chemical  laboratories,  in  dental 
establishments,  and  elsewhere,  on  account  of  the  readiness  and  despatch  with 
which  it  raises  the  temperature  of  the  substance  being  experimented  upon.  A 
gas-engine  has  been  suggested  bj'  Lenoir,  where  coal-gas  and  air  are  admitted 
in  proportions  to  form  an  explosive  mixture,  and  the  alternate  explosion  of  such, 
by  a  battery  on  either  side  of  the  piston,  propels  the  piston  from  one  end  of  the 
box  to  the  other.  Tlie  employment  of  gas-engines  for  motive  power  in  manu- 
factories would  be  somewhat  expensive,  but  wherever  a  small  amount  of  force  is 
required,  or  where  the  motive  power  is  desired  for  uncertain  and  short  periods 
during  the  day,  the  gas-engine  will  be  found  highly  serviceable.  M.  Arbos  has 
suggested  that  the  gas  required  for  the  engine  might  be  procured  more  cheaply 
by  passing  steam  over  red-hot  charcoal,  which  would  yield  carbonic  acid,  carbonic 
oxide,  and  hydrogen ;  and  by  transmission  over  milk  of  lime,  the  carbonic  acid 
would  be  arrested,  and  the  carbonic  oxide  and  hydrogen  would  be  obtained  in  a 
mixed  state.  The  cost  of  such  gas  is  stated  not  to  exceed  one-fourth  to  one- 
third  the  price  of  coal-gas. 

Coal-gas  of  inferior  quality'  may  be  much  improved  in  illuminating  power  b.y 
passing  it  through  or  over  naphtha,  and  experiments  made  on  an  extensive  scale 
in  th3  street  lamps  of  London  have  shown  a  great  increase  in  illuminating  power 
at  a  much  less  cost  than  that  of  gas.  Mr.  Bowditch  has  been  very  successful 
in  arranging  carbui'ettors  for  this  purpose,  and  his  experiments  have  proved  that 
a  gallon  of  oil  costing  2'.,  and  1,000  cubic  feet  of  London  coal-gas  charged 
4s.  6d.,  making  together  6s.  6d.,  will  give  out  more  light  than  4,000  cubic  feet 
of  the  gas,  which  will  cost  18s. 

Chemical  philosophj'^  has  advanced  with  great  strides  in  these  later  times,  and 
the  grouping  of  substances  and  their  symbolic  notation  are  undergoing  great 
alterations  at  the  present  moment.  Many  of  the  elementary  substances  have 
their  combining  weights  doubled  by  the  new  system,  and  this  will  necessitate 
much  change  in  the  symbols  of  the  compound  substances.  The  changes  wliicli 
are  now  taking  place  had  their  origin  in  the  observations  of  Gerliardt,  a  French 
chemist,  who,  desirous  of  upholding  a  strict  relation  between  the  combining  and 
atomic  volumes  of  substances,  announced  as  a  theory  or  hypothesis,  that  equal 
volumes  of  the  elementary  gases  and  vapours,  when  compared  under  similar 
conditions  of  temperature  and  pressure,  contain  the  same  number  of  atoms. 
There  is  no  proof  or  special  test  to  demonstrate  the  truth  of  this  theori',  but  the 
conclusion  was  drawn  from  the  desire  to  reconcile  and  equalise  the  combining 
volume  of  all  elements  with  their  combining  weights  or  atomic  weights.  The 
working  out  of  this  theory  by  English  chemists  has  led  to  a  better  understanding 
of  the  groups  of  substances,  especially  those  of  the  kingdom  of  organic  chemistry. 

Pour  distinct  groups  of  elementary  substances  can  be  constructed,  owing  to 
the  proportion  of  hydrogen  with  which  the  elements  can  unite.  Thus, 
chlorine  can  combine  with  hydrogen  in  the  proportion  of  one  volume  of  chlorine 
with  one  volume  of  hydrogen,  forming  two  volumes  of  hydro-chloric  acid,  from 
which  the  one  volume  of  chlorine  and  one  volume  of  hydrogen  can  again  be 
separated.  The  chlorine  thus  unites  with  one  volume  or  equivalent  of  hydrogen, 
and  hence  the  chlorine  is  regarded  as  un-equivalent  or  univalent,  and  as  the 
chlorine  is  merely  the  type  of  a  class,  it  is  stated  to  belong  to  the  mpnohydric 
group  of  elements.  On  tiie  other  hand,  oxygen  (with  its  new  combining" pro- 
portion, 16  instead  of  8),  always  combines  with  hydrogen  in  the  proportion  of 
one  volume  of  oxygen  to  two  volumes  of  hydrogen,  forming  two  of  steam  ;  and 
when  these  two  volumes  of  steam  are  separated  again  into  oxygen  and  h^-drogen, 
they  are  resolved  into  one  volume  of  oxj-gen  and  two  volumes  of  hydrogen. 
Oxygen,  therefore,  unites  with  two  proportions  of  hydrogen ;  and  it  is  said 
that  oxygen  and  its  class  are  bi-equivalent  or  bivalent,  and  the  group  is  named 
the  dihydric  class. 

Again,  nitrogen  unites  with  hydrogen  in  the  proportion  of  one  volume  of 
nitrogen  with  three  volumes  of  hydrogen,  forming  two  volumes  of  gaseous 
ammonia,  from  which  one  volume  of  nitrogen  and  three  volumes  of  hydrogen 
can  be  separated.  The  nitrogen,  therefore,  is  tri-equivalent  f-  trivalent,  and  "the 
class  of  which  nitrogen  is  the  type  is  the  trihydric  group.  Am.,  lastly,  carbon 
(with  its  new  combining  proportion  of  12,  instead  of  6)  when  it  combines  with 


hydrogen,  does  so  in  the  proportion  of  one  volume  of  carbon  (theoretical 
vapour)  with  four  volumes  of  hydrogen,  forming  two  volumes  of  marsh  gas, 
from  which  can  be  separated  the  one  volume  of  carbon  and  the  four  volumes  of 
hydrogen.  Carbon  and  its  class  always  combine  with  four  of  hydrogen,  and 
are  therefore  quadreqnivalent  or  quadrivalent,  and  the  class  of  substances,  of 
which  carbon  is  the  type,  is  called  the  tetiahydric  group.  These  classes  of 
bodies  may  be  summed  up  in  the  following  statement,— one  volume  of  qyorine 
is  satisfied  with  one  volume  of  hydrogen  ;  one  volume  of  oxygen  demaros  two 
volumes  of  hydrogen ;  one  volume  of  nitrogen  calls  for  three  volumes  of 
hydrogen,  and  one  volume  of  carbon  is  not  content  until  it  receives  four 
volumes  of  hydrogen. 

In  the  construction  of  the  various  organic  substances  the  relative  satisfying 
powers  of  the  chlorine,  oxygen,  nitrogen,  and  carbon  atoms  must  be  taken  into 
account;  and  if  the  carbon  does  not  obtain  its  four  volumes  of  hydrogen,  or  its 
quadruple  power  of  combining  be  not  satisfied,  then  an  imperfect  or  unstable 
compound  is  formed.  Several  atoms  of  carbon  mnj- be  associated  together,  and, 
indeed,  compounds  of  the  alcohol  series  are  known  as  high  as  thirty  atoms  of 
carbon,  and  all  these  must  be  satisfied  at  four  points,  by  being  in  union  with 
hydrogen  or  the  neighbour  atoms  of  carbon.  Where  a  vacant  space  or  point  of 
the  carbon  occurs,  then  it  represents  an  unfinished  or  unsatisfied  molecule. 

The  law  of  substitution  in  organic  substances  enables  the  chemist  to  vary 
the  compounds  which  are  produced.  Thus,  whilst  in  marsh  gas  the  one  of 
carbon  unites  with  four  of  hj'drogen,  there  is  no  difficulty  in  taking  the  com- 
pound thus  formed  and  abstracting  one,  two,  three,  or  even  all  thefour 
atoms  of  hydrogen,  and  putting  in  one,  two,  three,  or  four  of  chlorine 
instead  ;  so  that  there  can  be  formed,  compounds  of  one  of  carbon  with 
three  of  hydrogen  and  one  of  chlorine,  with  two  of  hydrogen  and  two  of 
chlorine,  with  one  of  hydrogen  and  three  of  chlorine  and,  lastly,  with  four 
of  chlorine  alone.  In  this  manner  manj' new  substances  can  be  formed;  and 
instead  of  the  chlorine,  other  elements  may  be  emploj-ed  in]substitution,  such 
as  bromine  and  iodine,  forming  a  new  series  of  substances. 

The  researches  in  organic  chemistrj'  have  led  to  the  actual  construction  of 
complex  organic  compounds  from  the  simplest  elements.  Till  within  the  last 
few  jears,  organic  compounds  were  regarded  as  being  the  property  only  of 
the  vegetable  or  animal  kingdom ;  and  it  was  believed  that  when  the  chemist 
desired  to  possess  any  of  the  members  of  the  group,  he  must  have  recourse 
to  the  plant  or  the  animal,  and  crave  from  it  a  part  of  its  substance.  Now- 
a-days,  however,  the  organic  compounds  are  manufactured  by  the  chemist 
without  the  aid  or  intervention  of  the  plant  or  the  animal,  and  eveiy  year 
adds  to  the  number  of  substances  thus  produced.  Among  the  organic  com- 
pounds which  have  thus  been  artificiall3'  formed  are  urea,  glycerine,  grape 
sugar,  alcohol,  and  prussic  acid. 

The  advances  which  have  been  made  in  organic  chemistry  in  modern 
times  teach  us,  that  by  merely  following  the  beaten  track  of  observation,  bj- 
simply  travelling  the  roads  already  laid  down,  there,  are  apparently  many 
millions  of  substances  waiting  to  be  formed  and  named.  Indeed,  it  has 
been  calculated  that  there  are  several  sextillions  of  organic  bodies  which  may 
yet  be  discovered  by  carrying  out  the  present  modes  of  research. 

The  progress  of  the  science  of  chemistiy,  where  the  elements  are  combined 
together  to  form  compounds,  may  be  likened  to  the  union  of  letters  to  form 
words ;  but  the  process  does  not  stop  there,  but  may  be  still  further  considered 
to  be  the  throwing  of  these  words  into  sentences,  forming  an  endless  chain 
of  ideas — an  endless  chain  of  new  chemical  compounds.  It  should,  therefore, 
be  observed  that  the  various  substances  which  form  types  of  the  classes  of 
bodies  are  representative  of  hundreds  of  substances  which  are  already  known, 
and  doubtless  millions  of  bodies  to  be  yet  formed.  And  remember  that 
twenty  years  ago  this  countrj'  was  undiscovered ;  the  roads  or  modes  of  ope- 
rating were  few  ;  but  each  year  must  add  to  the  number  of  new  substances 
as  the  great  domain  of  organic  chemistiy  is  explored. 

And  how  much  may  we  expect  to  reap  as  the  reward  of  human  labour  in 
chemical  science  ?  Natural  substances,  as  found  in  the  mineral,  vegetable,  or 
animal  kingdoms,  are  few  as  compared  with  the  compounds  which  are  artificially 
formed,  and  yet  not  artificially.  The  ingenuity  of  man  is  exerted  on  natural 
substances  bj'  natural  laws,  aud  he  as  the  artificer  merely  places  stone  upon 
stone,  and  chemical  affinity  or  attraction  binds  them  together. 

How  many  more  substances  of  vast  commercial  interest,  such  as  the  aniline 
colours,  may  be  compounded  bi'  man,  it  would  be  hard  to  tell ;  and  how  many 
more  of  medical  interest,  such  as  chloroform,  it  would  he  presumptuous  to 
speculate  upon.  As  far  as  the  locomotive  or  iron  horse  surpasses  all  the  energies 
of  the  animal  as  an  aid  in  locomotion,  and  gunpowder  in  the  rifle  eclipses  the 
human  arm  in  the  range  and  power  of  its  aim,  so,  doubtless,  the  researches 
and  applications  of  chemistry  will  continue  to  transform  natural  substances 
into  new  compounds  of  vast  interest  to  humanity. 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


Conservation   des  plaques  des  navires  cuirasses  et  des  coqties  enferpar 

V application  directe  d'un  douhlage  en  cuirre.   Par  F.  L.  Roux,  Capitaine 

de  fregate.     (Preservation  of  iron  clads  and  hulls  by  means  of  copper 

slieathing.)     Paris,  A.  IJertrand,  18fi<!. 

WiTU  a  view  to  prevent  the  action  of  the  electric  fluid  tending  to  loosen 

the  armour  plates  of  iron  clad  vessels,  and  thus  render  them  inefficient  or 

unseaworthy,    Capt.    Roux   proposes  that  a   direct  copper    sheathing  be 

applied  to  tliem.     By  this  means  three  paramount  advantages  are,  in  his 

opinion,  to  be  arrived  at,  viz.  : — 

1st.     An   almost   unlimited   preservation   of   armour  plates    and   iron 
hulls. 
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2nd.  Increase  in  the  speed  of  headway,  and  consequent  saving  of 
fuel. 

3rd.  Perfect  safety  in  undertaking  long  voyages.  The  vessels  may  be 
stationed  or  remain  in  active  duty  in  all  seas,  without  the  necessity  of  an 
occasional  docking. 

The  little  work  under  notice  gives  a  complete  expose  of  the  system 
recommended  by  the  author.  Prefixed  to  it  is  an  excellent  wood  engraving 
representing  the  iron  clad  turret  corvette  ia  BeUirjuense,  copper  sheathed 
at  Toulon,  in  1866,  under  Capt.  Roux's  directions  ;  and  at  the  end  we  find 
a  lithograph,  remarkably  well  executed,  of  the  iron  clad  barge  on  which 
the  iirst  experiments  were  made  by  the  author.  Although  the  novelty  of 
the  process  under  notice  is  by  no  means  established,  and  its  advantages  still 
remains  to  be  demonstrated,  Capt.  Roux's  memoir  is  highly  interesting 
and  will  fully  repay  a  careful  perusal. 


NOTICES  TO  CORRESPONDENTS. 


Die    Ursachen  der  DampJTcefselexplosion^n.       Von  EiiiL    Blum:,    Civil 

Ingenieur  und  Assistent    der    K.    Preuss,    Gewerbeakademie,    Berlin. 

(The  Causes  of  Steam   Boiler  Explosions.     By  E.  Blum,    G.E.,    &c.) 

Chemnitz,  E.  Focke.     1866. 

For  some  years  past,  much  has  been  done  in  various  quarters  towards 
elucidating  the  causes  und  devising  proper  means  for  the  prevention  of 
steam  boiler  explosions,  which  have  become  a  scourge  in  this  country  and 
the  United  States,  and  are  not  wholly  wanting  in  Continental  Europe, 
notwithstanding  an  extensive  Government  surveillance-  Although  the 
subject  has  of  late  years  been  much  discussed  in  engineering  works  and 
periodicals,  an  exhaustive  monograph  on  the  same  still  remains  a  deside- 
ratum. Herr  Blum's  pamphlet  contains  an  inquiry  into  the  causes,  the 
knowledge  of  which,  in  his  opinion,  carries  with  it  the  requisite  cure  of  the 
evil.  Now  these  causes  are,  in  a  somewhat  arbitrary  manner,  divided  into 
four  classes.  Explosions  are  stated  to  arise 
1st.  From  the  chemical  action  of  ihefuel. 

2nd.  The  decomposing  and  otherwise  injurious  action  of  the  loaier. 
3rd.  The  external  action  of  heat,  and 
4th.  The  internal  action  of  the  pressure  of  steam. 

This  classification  is  open  to  criticism,  especially  the  distinction  of  causes 
3  and  4,  which,  being  indissolubly  connected  with  each  other,  might  as 
well  be  merged  into  one.  Hov?ever,  each  of  the  four  heads  is  thoroughly 
and  ably  discussed.  Empirical  means  of  prevention  are  altogether 
repudiated,  and  several  of  the  usual  conjectures  dismissed  as  untenable. 
Among  the  latter  we  find  the  so-called  Leidenfrost  phenomenon,  consisting 
in  the  rotation  and  slow  evaporation  of  water-drops  poured  on  red-hot 
iron.  Many  examples,  some  of  them  rather  irrelevant,  are  adduced  as 
evidence,  and  the  frequent  quotations  and  somewhat  scholastic  tone  show 
that  the  author  is  a  well-meaning  debutant  as  a  writer  on  engineering 
subjects.  His  observations  on  the  inefficiency  of  Government  inspection 
we  cannot  entirely  endorse,  yet  we  fully  concur  in  his  opinion  that  careful 
and  skilled  firemen  will  require  no  printed  rules  and  regulations  and  very 
little  external  pressure  to  make  them  keep  their  steam  generators  in  good 
working  order.  On  the  whole,  Herr  Blum's  pamphlet  is  an  able  contribu- 
tion to  the  literature  of  the  subject,  and  we  recommend  its  perusal  to  all 
those  of  our  readers  acquainted  with  the  German  tongue. 


TOe  Gardener :  a  Monthly  Magazine  of  Horticulture   and    Floriculture. 

Edited    by    William    Thomson,    Dalkeith    Gardens.      January,   1867. 

London  :  W.  Blackwood  and  Sons. 
HoETicuiTUEE  and  floriculture  can  hardly  be  termed  industrial  arts,  and 
cannot  well  be  reckoned  among  the  subjects  forming  the  scope  and 
province  of  The  Aetizan.  However,  as  many  of  our  readers,  doubtless, 
indulge  in  the  useful  and  recreative  art  of  gardening,  we  may  as  well 
bring  the  appearance  of  our  botanical  contemporary  under  their  notice. 
According  to  its  introductory  address,  its  object  will  be — 

To  become  useful  to  that  large  and  increasing  class  of  the  community  who,  previous 
to  the  development  of  oui-  railway  system,  lived  in  cities,  but  who  now  live  in  the 
country,  and  occupy  their  hours  of  rclasation  from  city  business  in  managing,  with  or 
without  the  aid  a  common  labourer,  their  suburban  gardens. 

The  number  before  us  contains  forty  octavo  pages  of  horticultural 
matter,  one-fourth  of  which  is  devoted  to  the  flower  garden.  All  those 
in  any  way  interested  in  the  subject  will  find  The  Gardener  a  useful  and 
pleasant  guide  and  companion. 


BOOKS  RECEIVED. 


A  Treatise  on  the  Screw  Propeller,  Screw  Vessels,  and  Screw  Engines.  By 
John  Botjeotb,  C.E.  New  edition.  London  :  Longmans,  Green,  Reader, 
and  Dyer.  Part  XV.,  December,  1866,  and  Part  XVI.,  January,  1867. 
CosiAiN  the  continuation  of  "  Scientific  Principles  involved  in  the  operation  of  screw 
vessels"  and  the  following  plates  :— Views  of  the  French  screw  steam  frigate  Fomone,  and 
engines  of  the  screw  steamships,  Ct<y  of  Glasgow,  Citu  of  Manchester,  and  Glasgow,  in 
Part  XV. ;  and  details  of  United  States  war  steamer,  Princeton,  and  engines  of  screw 
steamship  Correo,  in  Part  XVI, 


N.  F. — The  substitution  of  the  linear  proportions  between  abscissic  and 
ordiuates  for  trigonometrical  functions  is  applicable  only  to  minor  pur- 
poses, such  as  the  measuring  of  heights  and  sometimes  of  distances-  For 
extensive  surveys  it  would  not  answer. 

Vapoe.  —The  table  to  be  found  in  Nystrom's  pocket-book  (to  be  obtained 
at  Spon's),  will  suffice  for  your  object. 

RUOTA. — A  turbine  will  do  far  better  in  your  case  than  an  overshot  wheel. 
You  must  ascertain  yourself  whether  your  water  supply  is  sufficiently 
copious  and  regular  to  warrant  its  utilisation  for  hydraulic  motion. 

S.  L. — You  will  find  the  information  sought  for  in  Ilankine's  work  on 
"Civil  Engineering."     (Published  by  Griffin  and  Co.) 

T.  N.  (Glasgow). — You  may  inspect  Mr.  Scott  Russel's  great  work  on  ship- 
building, published  in  three  large  folio  volumes,  by  Messrs.  Day  and 
Sons,  at  the  Chambers  of  the  Institution  of  Engineers  in  Scotland. 

Q.  (Edinburgh). — Apply  to  our  agents  in  Glasgow,  Messrs.  W.  R.  M. 
Tliomson  and  Co.,  20,  Buchanan-street. 

R.  C.  M.  (New  York).— You  had  better  call  on  Mr.  Charles  Haswell,  C, 
Bowling-green,  in  your  city.  He  will  no  doubt  supply  you  with  the 
information  you  require. 

NTSTEOii. — We  shall  be  glad  to  hear  from  you. 


PRICES  CURRENT  OP  THE  LONDON  METAL  MARKET. 


COPPER. 
Best,  selected,  per  ton 

Tough  calce,  do.  

Copperwire,  per  lb 

„      tubes,  do 

Sheathing,  per  ton     

Bottoms,  do 

IRON. 
Bars,  Welsh,  In  London,  per  ton 

NaU  rods,  do 

„   Stattord  in  London,  do. 

Bars,  do.  

Hoops,  do 

Sheets,  single,  do 

Pig,  No.  1,  in  Wales,  do. 
„  in  Clyde,  do. 

LEAD. 
English  pig,  ord.  soft,  per  ton 

„  sheet,  do. 

„  red  lead,  do.     ... 

„  white,  do. 
Spanish,  do 

BRASS. 

Sheets,  per  lb 

Wire,  do.  

Tubes,  do 

FOREIGN   STEEL. 
Swedish,  in  kegs  (rolled) 

„  (hammered) 

English,  Spring  

Quicksilver,  per  bottle 

TIN  PLATES. 
IC  Charcoal,  Isl  qu.,  per  box 
IX 
IC        „         2nd  qua.,     „  . 

IC  Coke,  per  box        

IX     „         „  


RECENT    LEGAL    DECISIONS 
AFFECTING  THE  ARTS,  MANUFACTURES,  INVENTIONS,  &c. 
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Undeb  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  dui-iug  the  preceding  month,  as  may  have  a  distinct 
and  practical  bearmg  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  cases  only  which  ofter  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — in  the  intelligence  of  law  matters,  at  least 
— less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  all  legal  technicaUties,  and  to  present  the  substance 
of  those  decisions  lo  our  readers  in  a  plain,  familiar,  and  inteUigible  shape. 


NrisAifCE  AnisiKG  FHOM  Sewage. — PniLipps  r.  Crouch.— The  plaintiff  sold  to  the 
defendant,  a  builder,  land  in  the  parish  of  Wimbledon,  for  building  purposes,  and  at  a 
building  price  of  £600  an  acre.  The  defendant  erected  ten  houses,  and  afterwards  laid 
down  pipes,  in  order  to  drain  the  sewage  into  a  ditch  on  the  plaintiff's  land,  and  which 
drained  the  surface  water  off  that  land.  The  defence  was  that  this  sewage  did  not 
create  a  nuisance,  that  the  sewage  from  other  houses  was  drained  into  the  ditch,  and  that 
the  defendant  had  a  right,  under  the  law  of  necessity,  to  drain  into  the  ditch.  Viee- 
Chancellor  Stuart  held  that  if  the  defendant  had  been  a  man  of  foresight  he  might  have 
taken  into  consideration  the  question  of  how  his  houses  were  to  be  drained,  and  have 
obtained  the  grant  of  an  easement  from  the  plaintiff;  but  he  had  not  done  so,  and  the 
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Court  could  not  infer  that  he  had  an  easement.  The  nuisance  having  been  proved,  there 
would  be  a  decree  for  an  injunction,  with  the  costs  of  .the  suit,  to  be  paid  by  the 
defendant. 

Raphael  v.  the  Thames  Valley  Kailwat  Company. — Agreements  to  be 
Literally  adhebed  to. — The  company  contracted  by  an  agreement  with  the  plaintiff, 
that,  in  constructing  their  railway  through  his  estate,  they  would  make  the  line  on  a 
certain  level,  and  construct  a  road  and  bridge  for  the  plaintiff's  use  at  the  places  specified 
in  a  certain  plan.  The  company  finding,  as  they  alleged,  that  it  would  be  impossible  to 
adhere  to  the  agreement,  commenced  making  their  line  on  a  higher  level,  and  to  erect  the 
bridge  in  a  different  place  to  that  indicated  it  the  plan.  This  breach  of  agreement  the 
plaintiff  complained  of,  and  also  that  the  road  was  not  as  contracted  for,  and  he  Wed  a 
bill  for  an  injunction  to  restrain  the  company.  Upon  the  hearing  of  the  cause  the  Master 
of  the  Bolls  held  that,  although  there  had  been  a  breach  ef  the  agreement,  this  Court 
ought  not  to  interfere  by  injunction,  and  dismissed  the  bill,  but  without  prejudice  to  any 
right  the  plaintiff  might  have  for  damages  at  law.  Upon  the  plaintiff's  appeal  the  Lord 
Chancellor  decided  that  there  had  plainly  been  a  breach  of  agreement  by  the  company; 
■that  the  plaintiff  was  entitled  to  a  specific  performance  of  the  agreement,  and  therefore 
a  decree  must  bs  made  to  that  efl'ect,  and  the  decision  of  the  Court  below  reversed. 

The  Eights  op  Assignees. — Daw  v.  Eley. — This  was  a  motion  to  commit  the 
defendants,  Messrs.  Eley  Brothers,  cartridge  makers,  of  Gray's  Inn-lane,  for  breach  of 
the  injunction  obtained  by  the  plaintiff  in  November,  1865,  by  "which  they  were  restrained 
from  manufacturing  or  selling  cartridges  for  breech-loaders  in  infringement  of  Schneider's 
patent  for  improvements  in  central  fire  breech-loading  cartridges,  now  vested  by  assign- 
ment in  the  plaintiff,  Mr.  Daw,  gunmaker,  of  Threadneedle-street.  This  case  presented 
a  very  complicated  aspect,  and  its  trial  in  Vice-Chancellor  Wood's  Court  occupied  three 
days.  From  the  copious  evidence  adduced,  the  following  leading  facts  may  be  gathered. 
The  cartridges  in  question  were  patented  by  Messrs.  F.  E.  and  G.  Schneider,  in  France, 
in  1858,  .^nd  subsequently  in  England,  in  1861,  and  the  British  patent  rights  assigned  to 
the  plaintiff  The  validity  of  the  French  patent  was  subsequently  tried  before  the  Civil 
Tribunal  of  the  Seine  Department,  Paris,  and  on  February  22,  1866,  the  patentees  were 
declared  "  legally  deprived  uf  all  rights  and  advantages"  accruing  to  them  from  their 
patents,  owing  to  non-payment  of  the  annual  tax  of  100  francs.  The  two  questions  at 
issue  were: — 1st.  Whether  the  annulment  of  the  patentees'  rights  in  France  affected 
the  assignees'  rights  in  Great  Britain.  2nd.  Whether  Schneider's  French  patent  of  1853 
was  identical  with  his  British  patent  of  1S61.  The  second  question  having,  by  the 
evidence  adduced,  been  fully  answered  in  the  affirmative,  Vice-Chaneellor  Wood  held 
that  by  Sect.  25  of  the  Patent  Law  Amendment  Act,  the  British  patent  became  virtually 
void  simultaneously  with  the  determination  of  the  corresponding  foreign  patent.  The 
plaintiff's  title  could,  therefore,  not  be  sustained,  and  his  application  liad  to  be  dis- 
missed, with  costs. 


NOTES  AND  NOVELTIES. 


OUR  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUR 
READERS. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "  events  of  the  month  preceding" 
as  may  in  some  way  affect  th.eir  interests,  so  far  as  their  interests  are  connected  with 
any  of  the  subjects  upon  which  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour ;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engmeering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscriberSj  from 
■which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
ehall  be  happy  to  receive  local  news  of  interest  from  all  who  have  tlie  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"  19,  Salisbury-street,  Adelphi,  London,  W.C."  and  he  forwarded,  as  early  in  the  month 
as  possible,  to  the  Editor. 


MISCEILANEOUS. 

Shipping  Teade  op  the  United  Kingdom. — From  a  return  lately  issued  we  extract 
the  following  particulars  respecting  the  tonnage  of  all  the  ships  registered  as  belonging 
to  the  United  Kingdom  at  the  end  of  1865.    It  appears  that  of  the  gross  tonnage 

England  and  Wales  owned 4.,e53,811  tons. 

Scotland  „      766,975    „ 

Ireland  „      246,087    „ 

Isle  of  Man  „       12,455    „ 

Channel  Islands  „      80  931 


Total    5,760,309  „ 

Of  which  the  tonnage  of  steamships  amounted  to     823,533  „ 

..  sailing  ships        „  4,936,77-6  „ 

At  the  time  named  London  owned : — 

Sailing  ships  2,563  with   855,575  „ 

Steamers 724  „     302,909  „ 

Total  3,287  ships  „  1,158,4.34  „ 
Liverpool  owned:— 

Sailing  ships  2,641  ,,1,381,651  „ 

Steamers 398  ,,     186,313  „ 

Total  3,039  sliips  „  1,567,964  .. 
The  joint  tonnage  owned  by  London  and  Liverpool  amounts  to  2,726,448  tons,  or  nearly 
one-half  of  the  aggregate  tonnage  of  the  United  Kingdom.  One  of  the  most  striking 
lacts  to  be  gatliered  from  this  statement  is  the  smallness  of  the  tonnage  owned  by  Ire- 
land, its  shipping  trade  being  not  quite  one-third  of  that  of  Scotland,  whilst  the  extent 
of  its  coasts  is  far  larger  than  that  of  North  Britain,  and  its  population  still  more  than 
double  that  of  the  latter. 

The  Prussian  Navy  consists  at  present  of  1  ironclad  turret  ship,  1  ironclad  ram,  4 
frigates,  4  corvettes,  23  gunboats,  and  3  dispatch  boats,  all  of  them  screw  steamers,  with 
a  total  of  263  guns;  and  3  frigates,  1  corvette,  3  brigs,  and  40  gun  sloops,  all  sailing 
vessels,  carrying  a  total  of  285  guns.  Tho  tonnage  of  the  mercantile  navv  of  North 
Germany  at  the  end  of  1863  was  1,201,000  tons,  while  at  the  same  eporh  the  commercial 
llect  of  Great  Britain  counted  6,303,000,  that  of  France  1,044,000  tons. 


MiNEBAL  Tbaffic  ON  BRITISH  P.AiLWAYS.^The  following  is  a  comparative  view  of 
the  quantities  of  coals  and  other  minerals  carried  on  the  twelve  principal  railway  systems 
of  Great  Britain,  during  1864  and  1865,  and  a  statement  of  the  receipts  derived  from  such 
traftic  during  1865. 

Receipts  from 
Mineral  Traffic 
Mineral  Traffic  in  during 

System.  1864.  1865.  1865. 

tons.  tons.  £. 

Caledonian  5,125,707    5,226,275    429,097 

Great  Eastern    776,818     885,400    134,878 

Great  Northern 1,934,662     2,254,218    429^11 

Great  Western   4,574,829     4,832,415     501,537 

Lancashire  and  Yorkshire 3,507,889    3,888,487    -189,186 

London  and  North-AVestern  8,095,164    9,039,650    891,818 

London  and  South- Western  440,500    481,282    44^390 

London,  Brighton,  and  South  Coa  t    399,840    511,194    48,584 

Manchester,  SheflSeld,  and  Lincolnshro  ..    1,769,414    2,146,514    164,596 

Mitlland  €','^57,004    5,352,299     593,841 

North-Eastern 15,JJJ,276     15,-309,991     1,300,809 

South-Eastern  133,1.32     208,361     31,865 

Indian  Ink.— The  preparation  of  Indian  ink,  as  well  as  compositions  used  by  tho 
Chinese  in  painting,  is  not  based  on  any  reliable  authority,  being  shrouded  in  a  con- 
siderable quantity  of  "  trade  haze  and  secret  bog."  The  composition  appears  by  experi- 
ment to  be  the  coal  of  fish-bones,  or  some  vegetable  substance  mixed  with  isinglass  size, 
or  other  size  in  conjunction  with  honey  or  sugar,  to  prevent  its  cracking.  A  good  Indian 
ink  may  be  made  from  the  fine  soot  from  the  flame  of  a  lamp  or  candle,  received  and 
collected  by  holding  a  plate  over  it.  Mix  this  with  the  size  of  parchment,  and  it  will  be 
found  to  be  a  good  deep  colour.  Burnt  rice  has  been  considered  by  some  a  principal  in- 
gredient in  the  genuine  Indian  ink,  with  the  addition  of  perfumes  or  other  substances 
not  essential  to  its  qualities  as  an  ink. 

A  Diatom. — A  diatom  is  characterised  by  having  a  flinty  case  or  shell,  beautifully 
marked  with  lines,  or  rows  of  dots ;  but  these  are  often  so  fine  and  close  together  that 
they  cannot  be  distinguished,  except  with  a  well-constructed  isstrument  and  high  powers 
(a  J-in.  objective  will  do  for  most),  and  this  has  led  to  the  employment  of  some  of  these 
as  test-objects — that  is  to  say,  that  if  one  glass  will  define  the  markings  better  than 
another,  it  is  considered  more  fit  for  scientific  purposes  ;  and  so  great  is  the  difference 
between  the  size  and  the  distance  apart  of  the  markings,  that  some  may  be  used  as  tests 
for  the  low  powers,  while  others  can  only  be  used  for  the  highest.  Maiiy  of  these  beau- 
tiful forms  can  be  found  living  in  the  Thames,  and  other  rivers  on  our  own  coasts.  In 
the  months  of  April,  May,  September,  October,  aod  November  they  will  be  found  in  the 
greatest  abundance  and  variety;  the  salt  marshes  on  the  banks  of  most  of  the  rivers 
will  also  repay  the  trouble  of  searching  for  them.—Hardwicke's  Science  Gossip. 

Village  Natubal  History  Societies. — In  most  places  there  is  at  lea-^t  one  person 
who  takes  an  interest  in  Nature's  works.  Very  probably  he  is  in  humble  circumstances  ; 
in  all  likelihood  he  is  considered  harmlessly  insane  by  his  compeers,  or,  as  they  would 
phrase  it,  "  a  button  short !"  There  are  also  usually  two  or  three  more,  who  use  their 
eyes,  and  know  something  of  the  habits  of  birds,  insects,  or  plants.  If  these  three  or 
four  would  meet  together,  and  talk  the  matter  over,  they  could  arrange  affairs  according 
to  their  own  convenience ;  and,  all  being  straightforward,  we  may  suppose  them  to  agree 
in  inviting  as  many  people  as  they  think  likely  to  come,  to  attend  at  such  a  place  on  such 
a  night.  In  villages  it  is  always  easy  to  hire  a  room  for  such  a  purpose  at  a  trifling  cost; 
and  in  them,  as  in  towns,  one  or  more  of  the  parties  interested  will,  in  all  probability,  be 
able  to  lend  a  room  or  rooms,  on  one  occasion  at  least.  Where  practicable,  the  sociability 
of  the  evening  is  much  enhanced,  by  having  tea  or  coffee  handed  round  before  the  real 
proceedings  begin.  The  conversation  which  then  arises  serves  to  place  at  their  case  those 
who  might  otherwise  be  prevented  by  shyness  from  taking  part  in  the  business  of  the 
evening.  Indeed  our  experience  leads  us  to  believe  that  naturalists  seldom  find  any  diffi- 
culty in  conversing  with  one  another  when  once  the  ice  is  broken  ;  and  the  pursuit  of 
Nature  is  so  truly  Catholic  that  Churchman  and  Dissenter,  Papist  and  Protestant,  can 
alike  join  in  it  without  fear  of  treading  upon  one  another's  (mental)  corns.  The  human- 
ising influence  of  Natural  History  is  certainly  not  the  least  of  its  many  charms;  and  it  is 
pleasant  to  notice  how  the  instinctive  good  feeling,  which  all  true  naturalists  possess, 
enables  them  to  avoid  topics  which  are  likely  to  be  in  any  way  distasteful  to  those  with 
whom  they  are  temporarily  associated." — Sardwicke's  Science  Gossip. 

State  of  the  Metropolitan  Thames  Embankments. — From  chief  engineer  Bazal- 
gette's  report  to  the  Metropolitan  Board  of  Works  we  find  that  the  following  was  the  stage 
the  progress  of  these  works  had  reached  at  the  end  of  1866.  S'orthern  Embankment:— 
Contract  No.  1  (between  Westminster  and  Waterloo  Bridges).— About  3730ft.  in  length 
of  iron  caissons  and  timber  coffer  dams  have  been  constructed  or  are  in  various  stages  of 
progress;  2,637ft.  of  the  low  level  sewer,  2,123ft.  of  the  subway,  2,925ft.  of  the  4ft.  by 
2ft.  Sin.  sewer,  hitherto  discharging  on  the  foreshore  of  the  river,  and  2S4ft.  of  the  flush- 
ing sewer  have  been  completed.  About  3Jft.  above  Trinity  high-water  mark  of  the 
Westminster  steam-boat  pier,  for  a  length  of  320ft.,  have  been  completed  ;  45ft.  in  length 
of  the  Charing-cross  steam-boat  pier  and  30fift.  of  the  river  w.all  have  been  brought  to 
heights  varying  from  1ft.  to  4ift.  below  Trinity  mark.  The  Adelphi  landing  stairs  are! 
progressing  favourably.  Filling  to  the  extent  of  from  400,000  to  500,00  cubic  yards  had 
been  carried  out  behind  the  walls  and  works  of  the  embankment.  £3,269  worlh  of 
work  had  been  done  during  December.  Between  Waterloo  Bridge  and  Temple  gardens 
(contract  No.  2),  about  60ft.  of  the  river  waU,sewei-,  and  subway,  is  completed  within  4ft. 
of  Trinity  high-water  mark.  Beyond  this  the  only  remaining  portions  of  the  work  to  be 
executed  to  complete  the  contract  are  the  parapet  and  the  upper  part  of  the  Temple 
steam-host  pier,  the  stone  for  which  is  arriving  on  the  ground.  "The  approximate  value  of 
the  work  done,  and  of  the  materials  and  plant  upon  the  ground,  is  £206,616,  of  which 
the  sum  of£2,058  is  due  to  the  progress  made  during  December.  Of  the  total  amount  the 
proportionate  sum  of  £190,319  is  for  works,  £S,'29"  for  materials,  and  £3,000  tor  plant.  Hut 
little  progress  has  been  made  during  the  past  month  with  the  Isle  of  Dogs  branch  of  the 
low-level  sewer  in  consequence  of  the  contemplated  alterations  in  the  hue  of  sewer  near 
the  East  and  West  India  Dock  entrances.  The  value  of  the  work  completed  is  £59,558, 
of  which  sum  £3,213  represcuts  the  progress  of  the  past  month.  Fair  progress  has  been 
made  at  the  Abbey  Mills  pumping  station.  The  value  of  the  work  completed  is  £93,230, 
£5,230  being  for  the  progress  during  the  last  month.  Sottflici-n  jSmbaiikment: — A 
length  of  2,3701't.  of  the  dam  and  staging  has  been  driven  to  a  dci)th  averaging  ISJft. 
Within  tlie  dam,aboutl,600ft.  in  length  of  the  river  wall  have  been  brought  up  to  levels 
varying  from  17ft.  4in.  to  Oin.  below  Trinity  high-water  mark,  and  about  300ft.  of  the 
wall  have  been  brought  to  a  level  of  3ft.  Oin.  above  that  mark.  There  have  been  52i' 
rods  of  brickwork  laid,  60,000  cubic  feet  of  stone  bedded,  and  236,000  cubic  feet  of  timber, 
13,000  cubic  yards  of  clay  puddle,  and  135  tons  of  iron  used. 

Tnr,  Main  Drainage  or  the  Meikopolis.— According  to  the  annual  report  of  the 
Metropolitan  Board  of  Works,  the  whole  of  the  main  drainage  sewers,  with  the  exception 
ot  the  Northern  Low  Level,  have  been  completed,  and  are  now  in  active  operation.  The 
works  were  commenced  in  January,  1859,  and  the  ceremony  of  their  formal  opening  took 
place  on  the  4th  of  April,  1365.  "The  total  length  of  sewers  forming  the  system  is  82 
miles,  and,  in  conjunction  with  the  pumping  stations  and  other  works,  when  completed 
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will  have  cost  about  £4,200,000.  The  extent  of  area  the  drainage  of  which  is  intercepted 
and  carried  oft'  by  these  sewers,  is  about  117  square  miles,  having  a  population  of 
2,809,000.  On  the  north  side  of  the  river  the  sewage,  intercepted  daily,  at  present 
amounts  to  10,000,000,  and  on  the  south  side  to  4,000,000  cubie  feet.  In  designing  the 
sewers  provision  has  also  been  made  for  taking  the  drainage  arising  fron  the  present 
and  prospective  water  supply  of  the  same  area,  and  the  increased  quantity  of  sewage. 
In  the  construction  of  the  other  sewers  and  works  318,000,000  bricks  and  830,000  cubic 
yards  of  concrete,  have  been  used,  and  about  3,500,000  cubic  yards  of  earth  excavated. 
These  extensive  works,  embracing  almost  every  branch  of  engineering  science,  have  been 
constructed  under  buildings  and  over  and  under  rivers,  canals,  railways,  and  roadways, 
from  25ft.  above,  to  751"t.  below  the  surface,  without  any  important  casuality  or  inter- 
ference with  the  public  convenience  or  traffic. 

The  difference  of  Longitude  between  Heart's  CoiTTEifT  station,  Newfoundland,  and 
that  at  Valentia,  or,  in  other  words,  bet  ween  the  extreme  points  of  the  Atlantic  cable,  has 
been  ascertained  by  Mr.  Gould,  coast  surveyor  to  the  U.S.  Government,  to  be  2°  56'  56'5". 

Royal  Navy.— Vessels  on  the  Retiked  List. — The  following  vessels  have  been 
broken  up  or  sold  out  of  the  Eoyal  Navy,  and  their  names  removed  from  the  cfHeial  list 
during  1S66,  viz  ;— the  Korth  Star,  22,  1,857  tons,  100  horse-power;  the  Jlenai,  21,  1,S"j7 
tons,  400  horse-power;  the  Orestes,  21,  1,715  tons,  400  horse-power,  screw  corvettes;  the 
Itis,  2,  1,331  tons,  sailino'  frigate ;  the  Tartar,  20,  1,296  tons,  230  horse-power,  screw 
corvette;  the  Tribune,  23,  1,570  tons,  .300  horse-power,  screw  frigate;  the  Vulture, fi, 
1,191  tons,  470  horse-power,  paddle-wheel  frigate ;  the  Decastatioii,  6,  1,058  tons,  400 
horse-power;  the  Sti/x;  6,  1,057  tons,  2S0  horse-power,  and  the  Stromboli,  6,  1,054  tons, 
280  horse-power,  paddle-wheel  sloops;  the  Desperate,  8,  1,038  tons,  400  horse-power, 
screw  sloop  ;  the  Archer,  13,  973  tons,  202  horse-power,  and  the  Encounter,  14,  953  tons, 
360  horse-power,  screw  corvettes ;  the  Wi/e,  700  tons,  100  horse-power,  iron  screw  steamer; 
the  Foxhound,  4,  6S1  tons,  200  horse-power,  screw  gun  vessel;  the  Harrier,  17,  743  tons, 
100  horse-po.ver,  screw  sloop;  the  Wanderer,  4,  675  tons,  200  horse-power,  screw  guu 
vessel;  the  Weser,  6,  590  tons,  160  borse-power,  iron  paddle-wheel  steamer;  the  Firef/i/, 
5,  550  tons,  220  horse-power,  paddle-wheel  steamer ;  the  Sicallow,  9,  486  tons,  CO  horse- 
power, screw  sloop;  the  Coromandel,  5,  303  tons,  150  horse-power,  and  the  Frospero,  244 
tons,  144  horse-power,  paddle-wheel  steamers;  and  the  Ziocer, 224  tons,  90  horse-power, 
iron  paddle-wheel  steamer. 

NAVAL  ENGINEERING.  ' 

Teial  op  the  "  Wateewitch." — This  vessel,  a  sister  ship  of  the  Nautilus,  which  we 
noticed  last  summer,  is  propelled  on  Ruthven's  plan  by  a  column  of  water  forced  out  of 
each  side  of  the  vessel  by  a  turbine.  After  various  previous  experiments  attended  with  a 
doubtful  result,  the  Waterwitch  made  a  successful  trial  trip  on  January  1st.  She  left 
Sheerness  abo"t  half-pa.st  nine  o'clock  under  the  charge  of  Staff'  Commander  Dillon,  E.N., 
and  after  gently  steaming  down  the  river,  made  her  first  run  at  the  measured  mile  on  the 
Maplin  Sands  about  half-past  eleven.  Her  trim  was  very  good,  and  she  floated  on  a 
nearly  even  keel,  her  draft  of  water  being  9ft.  5in.  forward,  and  9ft.  SJin.  aft,  her  mean 
light  draft  being  thus  9ft.  6iin.,  her  intended  load-draft  line  10ft.  6in.  The  following 
were  the  results  of  the  runs  made : — With  the  tide,  11'067,  10'651,  and  10375  knots ; 
against  the  tide,  9'091,  9'207,  and  9  651  knots;  the  average  mean  result  being  10'007 
knots,  or  llj  miles  per  hour— a  rate  of  speed  that  compares  most  favourably  with  the 
rates  accomplished  by  her  sister  ships  the  Vixen  and  Viper,  the  former  fitted  with  twin 
screws,  doing  9'012  knots,  with  a  draft  of  9ft.  lOin.  forward,  and  10ft.  lOin.  aft.;  and  the 
latter,  also  with  double  screws,  with  a  draft  of  9tt.  Bin.  forward,  and  lOin.  lOiu.  aft,  doing 
8'952  knots  per  hour.  All  these  gun-boats  have  engines  of  150  nominal  horse-power,  but 
have  been  worked  up  to  over  700  indicated  horse-power.  During  the  whole  of  the  trial 
the  Waterwitch  maintained  a  very  uniform  speed,  her  rate  on  the  ordinary  journey  being 
nearly  as  great  as  that  got  up  over  the  measured  mile.  On  the  voyage  the  engine  pretty 
generally  made  40  revolutions  a  minute:  during  .the  runs  the  number  of  revolutions 
were  42,  42,  and  42^.  Thus  it  appears  that  the  Waterwitch  has  done  a  higher  speed  than 
either  of  the  other  vessels  she  is  matched  against;  whilst  neither  the  screw,  double 
screw,  or  paddle,  can  work  under  the  same  conditions  as  the  turbine  and  its  water- 
nozzles,  as  regards  safety  and  reliability  in  time  of  naval  warfare.  A  further  trial  which 
took  place  on  January  11th,  proved  equally  successful. 

SHIPBUILDING. 

A>r  Iron  Screw  Passexger  Steamer,  brig-rigged,  was  launched  from  Messrs. 
Denton,  Gray,  and  Co.'s  yard  at  Hartlepool,  on  January  7tb.  Her  dimensions  are  as 
follows  :— Length  207ft.,  "extreme  breadth  301t.,  depth  of  hold  17ft.  4in.,  being  of  the 
gross  tonnage  N.M.  of  about  709.  The  rigging  is  of  galvanised  wire,  and  she  is  fitted  to 
accommodate  twenty  passengers.  Her  engines,  of  inverted  direct  action,  are  equal  to 
a  nominal  horse-power  of  130,  and  were  built  by  Messrs.  Richardson  and  Son.  The 
boilers  are  tubular.  The  tonnage,  builder's  measurement,  is  estimated  at  1,711.  Her 
entiro  length  2S0ft.,  breadth  36ft.,  and  depth  29ft. 

RAIL-WTAYS. 

The  Aerial  Railway  of  New  York. — This  railway  which  is  proposed  for  the  pur- 
poses of  intramural  traffic,  is  to  be  supported  upon  wrought  iron  columns,  one  foot  in 
diameter  and  fourteen  feet  high,  secured  in  blocks  of  iron.  Streets  are  to  be  spanned 
with  ornamental  bridges.  The  motive  force  is  to  be  supplied  by  engines  of  thirty  horse- 
power, placed  in  vaults  beneath  the  streets  at  intervals  of  half  a  mile.  These  are  to  work 
an  endless  chain  of  wire  rope  revolving  over  large  drums,  extending  about  a  quarter  of 
a  mile  each  way  from  the  engines,  and  returning  by  an  iron  tube  placed  beneath  the 
pavement.  The  carriages  are  to  be  of  a  peculiar  construction,  capable  of  being  stopped 
at  any  moment  by  the  conductor,  with  the  application  of  a  lever.  The  stations  are 
placed  at  equal  distances  from  each  other,  and  waiting-rooms  are  to  be  on  a  second  floor 
of  buildings  ad.joining.  The  railway  passengers  ascend  and  descend  by  staircases.  It  is 
said  that  the  Jlayor  of  New  Vork  has  some  doubts  as  to  the  legality  and  powers  of  the 
company,  and  has  not  sanctioned  the  works. — A  similar  plan  was  proposed  for  London 
upwards  of  twenty  years  ago. 

DOCKS,  HARBOURS,  BRIDGES. 

The  Batiersea  axd  Pijilico  Railway  Bridge. — On  January  1st,  tliis  bridge, 
liaving  been  considerably  widened  from  the  foundation  upwards,  and  which  is  stated  to  be 
the  widest  bridge  in  the  world,  was  opened  for  public  traffic  simultaneously  with  the 
new  line  of  the  Metropolitan  Extension  of  the  London,  Chatham,  and  Dover  Railway 
Company,  from  Brixton  to  the  Victoria  Station.  According  to  the  plans  of  Sii 
Charles  Fo^,  the  new  structure  has  four  river  spans  of  175ft.  each,  and  two  land  openings 
at  each  end  of  70tt.  The  river  openings  are  segmental  in  shape,  and  the  ribs  of  wrought- 
iron  have  a  rise  of  17ft.  The  three  piers  in  the  river  have  each  at  the  level  of  springing 
of  ribs  a  thickness  of  12ift.  and  the  two  abutments  are  20ft.  thick  each  at  that  level,  so 
that  the  total  length  of  the  whole  bridge  is  about  310  yards.  The  width  of  the  bridge  at 
rails  level  is  llOt't.,  wide  enough  for  eight  lines  of  rails,  and  this  width  is  carried  by  seven 
main  ribs  to  each  span.  The  abutments  have  been  carried  down  to  a  depth  of  over 
18ft.  below  low  water  mark,  with  the  brickwork  in  cement,  and  the  excavations  for  the 
abutments,  owing  to  the  great  width  of  the  bridge  and  form  of  ribs  had  to  be  125ft.  long 
and  4Sft.  wide.  The  piers  are  supported  by  brickwork  in  cylinders,  the  latter,  four  in 
number^  being  sunk  to  a  depth  of  45ift.  below  high-water  mark.  Each  is  21ft.  in  dia- 
meter, and  made  of  east-iron  in  lengths  of  8ft.,  each  length  composed  of  eight  segments. 
The  length  of  each  pier  at  the  level  of  the  cylinders  is  130ft.    The  weight  of  iron  in 


superstructure  and  cylinders,  &•?.,  is  estimated  at  about  3,000  tons.  100,000  cubic  feet  of 
stone  has  been  used,  10,000  cubic  feet  of  brickwork,  and  .about  300,000  cubic  feet  of  timber. 
Each  of  the  cylinders  has  been  weighted  with  a  load  of  1,000  tons  to  test  the  I'oundations, 
and  at  low  water  mark  cast-iron  girders  are  fixed  between  them  and  the  existing  pier.  'The 
parapet  on  the  east  side  of  the  old  bridge  has  been  removed  and  placed  on  tiie  new  one. 
The  new  bridge  is  about  o2ft.  wide  than  Westminster  Bridge. 

Foundation  of  Blackfriars  Bridge. — The  Scottish  Granite  Companj',  Pollock- 
shields,  near  Glasgow,  are  at  present  employed  in  the  preparation  of  eight  polished 
granite  columns  for  the  piers  of  Blackfriars  Bridge,  now  being  rebuilt  by  the  Corporation 
of  the  City  of  London.  The  first  of  these  monoliths  is  in  an  advanced  stage  of  progress 
and  forms  the  largest  block  of  granite  ever  wrought  into  a  polished  column  in  Scotland. 
It  is  7ft.  in  diameter  and  lift,  in  length.  Four  of  the  blooks  are  to  be  8ft.  in  diameter 
and  12ft.  in  length.  The  material  is  red  syenitic  granite  of  Mull,  which  takes  the 
fin'-st  possibi*  nolish. 

MINES,  METALLURGY,  Sec. 

Iron  in  America. — The  iron  product  of  the  United  States  is  gradually  increasing. 
Pennsylvania  is  the  leading  producer,  but  the  business  is  making  fair  progress  in  other 
sections,  particularly  in  the  Lake  Superior  region.  The  product  of  the  Marquette  Iron 
Mines  for  1863  was  185,000  gross  tons  of  ore,  13,000  gross  tons  of  pig-iron,  against  only 
1,447  tons  eight  years  previously.  Previous  to  the  1S36  there  was  not  an  iron  blast- 
furnace in  the  United  States  using  anthracite  coal,  while  at  present  two-thirds  of  the 
iron  blast-furnaces  in  the  State  of  Pennsylvania  are  using  anthracite  coal  to  make  iron. 

BOILER  EXPLOSIONS. 

At  Pendleton,  on  December  loth  last,  a  steam  boiler  explosion  took  place  at  the  bar 
iron  works  of  Messrs.  Maybury,  Matthews,  and  Co.,  Brindle  Heath.  The  exploded  boiler 
is  one  of  four  in  connection  with  the  engine  for  driving  the  rolls,  and  had  only  been  in  use 
for  about  six  months.  The  brickwork  on  each  side  of  the  boiler  was  thrown  down,  and 
the  boiler  itself  was  carried  about  a  foot  forward  in  its  bed,  thus  breaking  the  connection 
of  the  steam  pipes,  so  that  the  steam  was  blown  off  from  the  other  boilers,  and  the  works 
at  once  stopped.  The  bricks  were  thrown  in  a  shower  about  the  place.  The  roof  over  the 
puddling  furnaces,  immediately  behind  the  boilers,  was  carried  avjay  by  the  force  of  the 
explosion.  A  lad  had  his  leg  broken  by  a  brick,  and  had  a  narrow  escape  from  death.  A 
man  named  William  Matthew  was  struck  on  the  head  by  a  brick,  by  which  he  was 
severely  injured,  as  well  as  scalded  by  the  hot  water.  The  injuries  sustained  by  others 
were  less  severe,  although  a  hundred  men  were  at  work  at  the  time  of  the  accident.  The 
\y.a,\  damage  to  the  works,  was  about  £100. 

APPLIED  CHEMISTRY. 

Hardening  Plaster  of  Paris. — Kumman,  who  has  given  much  time  to  the  study  of 
the  coloration  of  minerals,  and  their  power  of  absorbing  vaiious  organic  substances, 
states  that,  if  plaster  of  Paris,  with  enough  water  in  it  to  give  it  the  constitution  CaO, 
SO2  -I-  2  HO,  is  steeped  in  a  bath  of  hot  pitch,  it  loses  its  two  equivalents  of  water,  which 
are  replaced  by  a  corresponding  quantity  of  pitch,  and  that  it  then  becomes  very  hard 
and  susceptible  of  a  polish,  so  that  it  would  be  available  for  the  construction  of  many 
articles  for  ornament  or  use. — Journ.  Franklin  Institute. 

Chemical  Nature  of  Cast-Iron.— At  the  late  meeting  of  the  British  Association, 
Dr.  Russell  read  a  preliminary  report,  prepared  by  Dr.  Matthieson,  F.R.S.,  '■  On  the 
Chemical  Nature  of  Cast-iron."  Facts  were  quoted  to  show  that  the  crystallised  alloys 
of  carbon  and  iron  do  not  prove  the  existence  of  chemical  combination  between  them. 
In  all  probability,  by  altering  the  conditions  of  cooling,  &c.,  crystals  of  iron  containing 
various  amounts  of  carbon  might  bo  obtained  from  the  same  sample  of  cast-iron.  D.ita 
were  given  to  show  that  the  alloys  of  iron  follow  in  some  cases  the  same  laws  as  other 
metals  ;  and  in  order  to  see  whether  the  assumption  as  to  the  chemical  nature  of  cast- 
iron  was  correct  it  was  proposed— 1.  To  make  some  pure  iron.  2.  'To  alloy  the  pure  iron 
with  various  amounts  of  carbon,  and  to  test  the  physical  and  chemical  properties  of  these 
alloys.  3.  To  alloy  the  pure  iron  in  differeul  proportions  with  other  metals  and  metalloids. 
From  the  foregoing  considerations  the  author  expected  to  be  able  to  produce  analogous 
alloys  to  iron  and  carboD,  with  some  other  metals  having  the  peculiar  properties  of  cast- 
iron,  steel,  and  wrought-iron,  and  probably  some  may  be  found  to  be  much  better  adapted 
for  certain  purposes  than  the  alloys  of  carbon  and  iron ;  for  instance,  less  liable  to  be 
crystallized  by  age,  &c.  4.  To  alloy  the  pure  iron  with  various  amounts  of  carbon,  and  to 
add  to  these  alloys  such  substances  as  are  found  in  the  commercial  iron,  so  as  to  study 
their  respective  effects  on  the  physical  and  chemical  nature  of  cast-iron,  and  more 
especially  on  their  influence  on  the  solvent  power  of  iron  for  carbon.  It  is  intended  to 
investigate  carefully  the  action  of  dilute  and  strong  acids  on  the  various  alloys  of  iron 
and  carbon,  in  order  to  see  how  far  and  under  what  conditions  the  carbon  is  evolved  as 
carburetted  hydrogen.  The  experiments  will  be  made  upon  a  small  scale,  fusion  taking 
place  in  one  of  Deville's  oxyhydrogen  furnaces,  which  gives  an  admirable  means  of 
experimenting  with  refractory  metals.  The  pure  iron  will  be  partly  prepared  from  the 
oxalate,  and  partly  by  the  electrotype  process,  and  fused  in  lime  crucibles.  The  experi- 
ments had  already  been  commenced,"  and  the  author  hoped  at  the  next  meeting  of  the 
Association  to  report  good  progress.  Prof.  Playfair  said  that  as  the  members  intended 
an  excursion  to  Eiddings  Colliery  and  the  Alfreton  Ironworks,  he  might  mention 
that  one  of  the  objects  of  interest  was  a  peculiar  furnace,  celebrated  for  its  antiquity, 
being  40  or  50  years  old,  whereas  the  average  duration  of  iron  furnaces  was  only  of  about 
four  or  five  years.  Recently  a  part  of  the  wall  was  taken  down  for  repairs,  and  he  then 
had  an  opportunity  of  examining  the  whole  of  the  furnace,  and  of  ascertaining  how  it 
was  that  it  haa  lasted  so  long.  To  his  surprise,  he  found  it  lined  with  plumbago  3  or 
4in.  thick,  not  by  the  manufaeturer,  but  by  the  operations  of  nature.  This  result  he 
attributed  to  the  carbon  in  the  ii-on  having  been  squeezed  out;  and  the  whole  of  the 
furnace  was,  probably,  lined  with  plumbago.  He  though  they  might  congratulate  them- 
selves upon  the  promise  of  Dr.  Matthieson,  that  he  would  continue  his  researches. 

Cheomate  of  Copper. — Under  this  name  a  green  liquid  is  sold,  consisting  of  a  solution 
of  neutral  chromate  of  copper  in  ammonia.  It  is  much  used  for  dyeing,  and  is,  accord- 
ing to  Stinde,  prepared  by  tne  following  method  : — Dissolve  bichromate  of  potash,  Ip., 
in  hot  w^ater,  20p. ;  and  add  sulphate  of  copper,  2p.,  keeping  the  temperature  near  the 
boiling  point,  and  supplying  the  place  of  the  evaporated  water  by  fresh  hot  water.  When 
all  is  dissolved,  add  gradually  a  solution  prepared  with  crystallised  carbonate  of  soda, 
Ip. ;  boiling  water,  2p. ;  re-dissolve  the  first-formed  precipitate  by  shaking,  and  at  the  same 
time  carbonic  acid  will  be  disengaged ;  when  no  more  of  the  latter  is  evolved,  stop  the 
shaking;  a  brown  precipitate  will  have  been  formed,  consisting  of  chromate  of  copper, 
which  allow  to  deposit,  and  decant.  Wash  the  precipitate  three  times  in  warm  water  so 
as  to  remove  the  sulphate  of  potash,  then  with  cold  water;  afterwards  dry  and  add 
ammonia  of  0'91  density.  Any  excess  of  ammonia  must  be  avoided,  and  it  should  be 
added  in  small  quantities  at  a  time,  as  the  precipitate  is  very  soluble.  Filter  quickly 
through  flannel,  reduce  by  evaporation  to  25°  B.,  and  preserve  in  closed  vessels. — Chemi- 
cal jVetcs. 

Wateepeoofikg. — The  following  plan  of  rendering  tissues  waterproof  is  said  to  be 
very  effective: — Plunge  the  fabric  into  a  solution  containing  20  per  cent,  of  soap,  and 
afterwards  into  another  solution  containing  the  same  percentage  of  sulphate  of  copper ; 
wash  the  fabric,  and  the  operation  is  finished.  An  indissoluble  stearate,  margarate  or 
oleate  of  copper,  is  formed  in  the  interstices  of  the  tissue,  w-hich  thus  becomes  impervious 
to  moisture.  'This  process  is  particularly  recommended  for  awnings,  and  similar 
objects. 
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LIST  OF  APPLICATIONS  FOR  LETTERS 
PATENT. 


\Vf    TIAVE     AJiOPTBD     i     NKW     ARRANGEMENT    OP 

THE  Provisional  PRoracTioNs  applied   for 

BY  INVFNTORS  AT  TIIK  GREAT  SEAL  PaTBNT 
OePICB.    If    AN7     DIFKICOLTY    SHOULD     ARISE 

with  referrnce  to  the  names,  addresses, 
or  titles  given  in  the  list,  thk  requi- 
eitf  information  will  be  furnished,  free 
op  expense,  from  the  office,  by  addressing 
a  letter,  prepaid,  to  thk  editor  of 
"  Thk  Artizan." 

Dated  December  4th,  1866. 

3189  W.  H.Richarda'm-Mauufactareof  iron  and 
means  tor  effectina:  the  same 

3190  E.  L.  Paraire— Looms  for  weRvingr 

3191  W.  E.  Hiclding:— Machinery  for  ttie  prevention 
of  collisions  and  otlier  accidents  ou  railways 

3192  W.  A.  Marshall— InsulatiDff  and  protPCtinp 
electric  telegraph  wires,  and  apparatus  employed 
tlierein 

Dated  December  5th,  1360. 

3193  T.  Bayley  and  J.Taylor— Hats  or  coverinffs  for 
the  head 

31f)4  J.  M.  Worrall— Finishluff  certain  descriplious 
^  of  piled  fabrics,   aud  apparatus   connected   there- 
with 
3195  C.  E.  Brooman— Colourmg  maltera 
319f)  R.  Harrild  and  H.  Harrild— Printing  machines 
3197  T.  Bridges  and  J.  Biff  wood— Furnaces  of  eteam 

boilers 
3198 C.  M.Fontenovand  J.M.  Oopfeld— Fastenmjfs 
of  covers  for  powder  flas'^s  or  cases  used  in  naval 

3199  V.  Vandioy— Cast  ir-^n  sash  windows  to  be 
adapted  to  p  -rime  tile  or  slate  roofing 

3200  J    Toward — Brick  machinery 

3201  H.  F.  Swears— Means  of  communication  De. 
twepn  stations  and  railwav  trains  in  motion,  &c. 

3202  J.  Firth  and  E.  Firth— Railway  crossino^s 

3203  T.  J.  Chubb— iMiinufrtcturrt  of  steel  or  metal 
havinir  aom«  of  the  propertes  of  steel 

3204  F.  Palmer— Proi>ctiles 

3205  T.  J.  Chubb— Separating  substances  of  differ- 
ent specific  grravities 

320d  J.  Barwick  and  S-  Tindall— Packing  for  the 
pi6t(»n  rods  of  steam  engines,  «(c. 

3207  W.  Clark— Rotary  engines 

3208  R.  Carte— Improvemeuts  in  the  flute 

Dated  December  6th,  1866. 

3209  H.  Wilde  — Electro-magnetic  and  magneto- 
electric  machines 

3210  R.  Duncan  —  Applying  auxiliary  power  to 
sailing  ships  •       -       .i. 

3211  L.  Cobe— Piessing,  smoothing,  or  iroumgr  the 
surfaces  of  fihrics 

3212  P.  B.  de  Wissocq  and  L.Krasinski— Treatment 
of  ores  of  metals 

3213  W.  S«lby— Lace  made  in  twist  lace  machmes 
-3214  J.  Williamson— Manufacture  of  alkalies 

3215  J.  Darlinjf- Penholder,  and  means  of  sjpply 
ingink  to  pens 

3216  P.  Sauderaon  and  R.  Sanderson— Manufacture 
of  yarns  and  machinery  employed  therefor 

3217  G.  Haseltioe— Looms  and  shuttles  for  we  iving 
SS18  R.  Ackrojd  aud  ^V.  Maud— Screw  TgiH   boxes 

for  preparing  wool  und  other  fibrous  substauces 

3219  G.  H.  Phipps- Means  employed  for  propelling 
eteeriner,  and  manoeuvring  vessels,  &c. 

3220  F.  W,  Turner— Reaping  machines 

3221  F.  Lane— Photographic  pressure  frames 

3222  J.  C.  MacDonald  and  J.  Calverley— Printing 
-  and  cutting  into  sheets  rolls  of  paper 

3223  J.  Freer- Machius  for  planning  ^ram  and 
seed  and  seed  feeder  and  meter  for  planting 
macliines 

ViU  W.  Clark  —  Electro-raagtietic  apparatus  for 
^obiaiuing  motive  power    « 

■    Dated  December  7th,  18G6. 
3226  W.  Guest— Manufacture  of  cords  or  ropes  from 
strands  of  fibrous  materiol  or  wire,  and    machi- 
nery employed  in  such  m.mufacture 

3226  A.  C.  Fraser— Apparatus  used  in  the  manu- 
facture of  gas 

3227  J.  Lowi:  and  P.  Lawe— Machinery  to  be  em- 
ployed in  printing  paper,  &c. 

3228  \V.  Clark- Detaching  houk 
ii^9  W.  A.  Richards— Receptacle  for  tobacco 
3230  J.  McGIashau— Cover  for  securing    aud  label- 
ling bottles  ,,  ,    „ 

3'31  R  Smith  and  J.'Raraage  —  Yarns  used  for 
weaving  textile  fabrics,  and  niachiuery  employed 
therefor  ^  , ,       ,  .  .        , 

3032  T.  Gray- Treparatinn  of  bleaching  materials 
3233  C'.  E.Samuels-m— Propelling  vessels 

Dated  Decbmdbr  Sth,  186G. 
3'>31  H    C.  Lui;y— Connectmgth;  ends  of  iron  and 

other  metal  bnnds  surroundin;;  bales  of  cotton,  &c. 
3235  T.    Chaloner  aud  J-    BiUington— Construction 

of  tools  forgraininif.&c. 
3-^36  W    Kobertson  aud   C.J.  Waddell— Maclmies 
"driven  by  human,  animHl,  or  other  power  having 

a  reciprocating  motion  •       l     .         j 

3237  G.  Haseltine— Machine   for  pegging  bo  ts  and 

shoes  .      ,  ■        e 

:ii38  F.  C.  Buissou- Employment  in  the   marine  or 
'the  buoys  or  imperial  cupboards 
3239  H.  SouthsU- Buckles 
.j'lH)  W.  H.  Bigglestnu— Ships' cap8t;iua 
3241  J.  Davies— Parallel  rulers 
3:42  W.  Warren— Pumps 
3243  W.  Richards— Firearms  and  cartridges 
32H  H.  niue*—Hr«t'ch-louding  firearms 
JJ45  A.  S.  SU)cker-B>itllts  mid  otht-r    receptacles, 

end  th'^ir  utoppcri.  &c. 
3216  F,  ArmHrong-S-win^;  machinery 


D.\.TED  Dkcrhbrr  10tli,1866. 
3217  \V.  F.Smith  aud  A.   Coventry— Tool   holders 

and  cu'ters,  Ate, 
3-243  C    E.  Broon>iu— Studs  or  nails  for  upholstery 

and    other    purposes,     and    apparatus    employed 

therein 

3249  W.  C.  Nans-le- Armour  plating 

3250  J.  Tolsou- Tvvisf.n-  threads  of  wool  and  oth'r 
fibrous  materials. 

3651    W.   Hopkinsou  —  Combuig   wool    and    othtr 
fibrous  substances 

3252  E.  J.    Warmington— Biee.-h-loading   firearms, 
and  cariridses  to  be  used  therewith 

3253  W.  E     iS'ewtou- Breech-loading   fire  irms,  and 
cartridges  and  bullets  for  the  same 

Dated  December  11th,  1866 

3254  R.    Clayton,  J.    Raper,  J.    Goulding,    and  W. 
^Howarth— Looms  for  weaving 
32-55  W.  Hopkiuson— Sheep  shears 
3256  C.E.  Brooman— Railway  carriages   and  wa<,-. 


■  the  outer  surfaces  of 


3257  C.  E.  Brooman— Looms  for  weaving 

3258  E.S.  Cathels- Couv>'ying  and  reKulating  the 
supply  of  gas 

3259  W.  E.  Newtou— Cleaniu! 
steam  boiler  tubes 

3260  J.  Varlev— Assorting  silk  aud  other  fibres 

3261  T.  H.  Cooper— Railway  buffers 

Dated  Decrmber  12th,  1866, 

3262  R.  B.Boyman— Applying  jets  of  steam  by  action  I 
and  reaction  to  propel  vessels  and  aerial  convey-  | 
ances.  Stc. 

3263  J.  Studley  and  E  Jackson— Combing  wool  or 
other  fibrous  substances 

3264  T.  Jones— Window  sashes  and  frames 

3265  S.  Chatwoid— Safes  and  key  boxes 
3366  V.  Gullet— Manufacture  of  steel 

3267  J.  Robinson  and  J.  Smith— Applying  motive 
power  to  ?aw  frames 

Dated  December  13th,  1866. 

3268  H    Wreun  and  J.  Hopkinson— Dressing  slates 

3269  I.  Bai,'i;3— Manufacture  and  treatment  of  hy- 
drochloric anci  nitric  acids 

3270  J.  Robinson— Ornamenting  glass 

3271  J.  Murphy- Vehicles  to  be  used  on  railways 

3272  P.  Heyns— Making  steam  boilers  for  mariue 
and  other  purposes 

3273  C.  E.  Brooman— Treatment  of  lead  and  argen- 
tiferous lithaige 

3274  C.Sinibaldi— Stoves  for  cooking,  Stc. 

3275  J.  T.  Kent- Taps  for  drawing  off  liquids 

3276  J.  H.GreU— Construction  of  steam  ships,  &c. 
3''77  W.  Wood  and  J.  W.  \A'ood — Fibrous  yarns 
3278  J.  H.  Pepper  aod  S.  F.  Pichler— Apparatus  and 

"automatic    figures  capable  of  performing  various 
gymnastic  feats 
2379  H.  W.    Ripley    and  T.  Barker— Steam  boilers 
and  applying  heat  thereto 

3280  J.  Steoson— Manufacture  aud  remeltingof  iron 
and  steel 

3281  C.  C.  Adley— Telegraph,  standards  and  insu- 
latora  _ 

3232  W.  R  L-ike- Scrubbing  machine 

Dated  December  Uth,  1S66. 

3283  A.  deNeviers— Sledses  - 

3284  L.  Lindley  and  Taylor— Sewing  and  embroi- 
dering machines  _ 

3285  F.  B.  Baker  and  L.  Lmdley— Stretching  and 
finishing  lace,  Sec ,  and  raachinepy  employed 
th'-rein  ^      ,,  ■,  ,.c  ■ 

3286  T.  Andrew— Construction  of  pulleys  and  Urtmg 
gear  for  raising  and  lowering  weights 

3-237  A.  \V.  Hosking— Facilitating  communication 
beween  passengers  aud  ^uard  on  railways 

3288  H,  Briusmead— Construction  of  pianofortes 

3289  A.  V.  Newton— Steam  motor 

3290  A.  Woods— Hammock  cot,  and  means  for  sus- 
pending the  same  ~       ^  ■, 

3091  T.  Berney — Bending  bars  and  plates  or  metal 

Dated  Drcbmber  15th,  1866. 

3>9'>  T   V.    Morgan  and   E.  Hyles— Manufacture  of 

"crucibles  and  other   hollow  articles  from  plastic 

materials  «   .-       ,  1?     1     • 

3293  F.  W.  Reeves  and  J.  B.  Muschamp— Explosive 
substance  .,     ,  .        ^       j     ^      v-i 

3294  W.  H.  Burroughs  —  Marking  boards  for  oil- 
'liardu,  &c. 

3295  C.  Randolph- Propel.mg  vessels 

3296  T.  Hoey — Measuring  and  controlling  the  supply 
of  water  for  closuts  and  general  uses,  «cc. 

3297  S.  Chatwood  and  J.  Sturgeon- Hammers  and 
'mechaui»m  used  therewith 

329S  J.  P.  Gillard—Attractmg,  exciting,  and  dis- 
tributing in  various  directions  rapid  succeBsions 
of  electric  currents  deiived  fiom  the  voltaic  pile 
or  other  electric  apparatus  ,    ..        , 

3299  G.  Bertram— Machinery  to  he  used  tor  the 
"m.mufacture  of  paper  ^      .„        .      ^  ,  .        . 

3300  E.  Meldrum— GasforiUuminatingand  ht-ating 
purposes  ,  ,  ,  _ 

3301  A    Rollason- Blasting  c.irtndgesand  fusees 

3302  D    Kirkvvood—Breech-loadiug  firearms 

3303  J.  W.  Swan- Treatment  ot  gelatinous  tissues 
of  gelatine  aod  gum,  !<(C. 

3304  W.  E  Newtou- Wielding  steel  to  malleable 
iron.  i*£C.  ...  ^        .  - 

3305  W.  Campiou— Lihking,  joining,  turning  off, 
nu.l  cle.triug  looped  or  knitted  fabrics 

3306  J.  Symm— Slie«p  aud  cattle  racks 

3307  C.  K.  Brooman— Preparation  and  application 
of  c-rtain  faUy  bodies       I 

330S  W.  Clark— Carburt-twrs 

Dated  Dboembe'I  Uth.  1866. 

3309  J.  Haunorth— Steam  boiler  and  other  furnaces 

3310  G.  A.  Neumeyer- Uunpowder  for  mining  pur- 

3311  H.  Hall— Ptt^P^J^tiou  of  size  aud  apparatus 
couueetsd  therewith  ,      -    .     1     » 

3312  0  Mole More  expeditious  aud  effectual  at- 
tachment of  slcat<'«  U  J»oot.i  or  shoes 

3U3  R    Hjn-e'.i  au<l  T.   It^rdy  — H.»rae  rttkes 


3314  A.  V.  Newton— Construction  of  elevator 

3315  G.  Nimmu— Shovels  and  spades 

3316  M.  Weber— Firearms 

3317  W.  S.  Mappin— Breech-loading  firearms,  Stc 

3318  W.  Wood— Breech-loadimr  firearms 

3319  J.  Baker  aud  J.  Imray— Cable  stoppeis 

3320  I'.  N.Weixner— Turbines 

Dated  December  18th,  1365. 

3321  J.  M.  Gray— Steering  apparatus 

3322  \V.  E.Gedge— Carding  wool 

3323  J.  W.  Cuaack— Facilitating    artillery  and  rifle 
practice  at  long  distaaces  on  short  ranges 

3324  G.  Speight— Shirt  fronts  or  dickeys  and  che- 
misette frouts 

3325  J.  Macintosh- Breech-loading  guns  and   pro- 
ject iies 

3326  L,  Schad— Treating'  aniline  colours  for  dyeing 
and  printing 

3327  W.  R.  Lake— Mode  of  rendering  paint  unin- 
flammable 

3328  W.  R.  Lake— Nails,  and  machinery  for  manu 
facturini;  the  same. 

3329  A.  V.  Newton— Spinning  yarn 
yd'i')  T.  Titterington— Apparatus  and  material  used 

in  the  imitation  of  woods  and  marbles,  &tc. 

Dated  December  19th,  1866. 

3331  G.  Davies— Cylindrical  printing  presses 

3332  S.  Buxton— Stench  trap 

3333  J    Goodfellow— Moulding  the  moulds  of  wheels 
i;:c..  without  patterns 

a334  R.  Bodmer— Securing  the  nuts  of  bolts 

3335  S.  Wilson— Fastening  lor  baling  bands 

3336  M.  Henry— Centrifugal  pumps,  &c. 

3337  S.  Perry  and  J.  J.  Perry-Inkstands 

3338  M.  H.  Simpson- Prevention  of  seaaicknesi 

3339  F.  Hayman— Breech-loading-  firearms 

Dated  December  20th,  1866, 

3340  T.  Schofield— Raising    the  pile  on  fustians  and 
other  cotton  fabrics 

3341  W.  Gilbey- Treating  bottle  corks 

3342  G.  B.  Finch -Improvement  in  the  feeding  appa- 
ratus in  cotton  gins  ,...,.         ,_ 

3343  \V.  Chapmiu— Means  employed  in  beading  the 
uppers  of  boots,  fee 

3344  W,  E.  Gedge— Locomotive  machinery  working 
without  the  aid  of  steam 

3345  U.  A.  Graham— Steam  and  water  traps,  &c. 

3346  T.  Walker   and  T.  F.  Walker— Taking  sound- 

3347  W.  Baker— Means  for  lighting  fires 

3348  S.  Parry — Composition  for   the  coating  of  the 
bottoms  of  ships  and  other  vessels 

3349  E.  Dorsett— Removing  t^^,  &c  ,  from  one  place 
to  another  ,  ,  ,    ■ 

3350  S.  Beifield— Elastic  and  ribbed  fabrics 

3351  J.  Baker— Thermoelectiic  and  m.ignetic  at*pa- 

3352  T.  Whitby — Vessels  of  war  and  otherstructures 
requiring  to  be  rendered  shot  proof 

3353  S.  H«ll— Gossamer  hat  bodies 

3354  W.  E   Newton— Effectinjf   the  combustion   of 
substances  iu  a  pulverulent  state 

3355  A.     v.    Newion  —  Compound      for     coating* 
ships'  bottoms  and  other  surfaces 

3356  R.  I.   Martin— Breech  loading  firearms 

3357  C.  Lungley— Warships,  &c  ,   and  htting  and 
working  them 

3358  T.  Huckvale— Cleaning  knives 

3359  C.  Norrin«ton — Treatment  of  substances  con- 
taining phosphate  of  lime 

3360  W.  R.  Lake— Coupling  for  railway  carriages 

3361  W.  R.  Lake— Digging  potatoes 

Dated  December  21st,  1866. 

3362  R.  Hall  and  S;  S.  Hall-Winding  yam  and 
thread 

3363  J.Anderson— Obtaining  inoUve  pnwer 

3364  W.  H.  Harfield- Propelling  vessels 

3365  W.  Rowan-Cleaning  an.i  preparing  flax,  &C., 
and  reducing  the  same  to  tow 

3366  G.  Allix— Raising  and  lowering  window  blinds 
&c. 

3367  M.  Weber— S-^ttmg  steel  pens 

3368  J.  Howard— Mowing  and  reaping  machines 

3369  S.  Jacobs— Preparing  wood  and  other  matenals 
preparatory  to  graining  the  same 

3370  B.  Browne-Camp  or  folding  bedsteads 
■J371  W.  Clrtrk- Producing  a  draught  iu   furnaces, 

and  purifying  the  smoke  therefrom 

3372  W.  Clark— Screw  valves 

Dated  Decshber  22nd,  1666. 

3373  J.  Sloper-Obtrtining  motive  power 

3374  A.  Shanks-Metallic  boons 

3375  F.  Noith^ili  and  R.  Turnley-W  .iter  tuyeres 

3376  H.   Goodfellow— Grinding  clay  and  suth   like 
substances  ^^  -nd  H.  H.  Ayre-Dryiug  wheat  &c. 

3378  J.'Rhodes.  W.  S.  Rhodes, and  J.  Rhodes~R«g 
erindiug  machines  .    „     ,,  vi-    j 

3379  S.  Mitchell  aud  J.   Mitchell-\eneli  m   bhnds, 
and  mechanism  to  be  used  in  connection  therewith 

3380  C.  J.  Wnhab— Straining  liquids,  &c. 

3381  W.  Clark— Boots  and  shoes 

3382  J.  S.    Beusoa    aud   J.  von  der  Poppenburg- 
Brtech-loading  firearms 

3383  J-  R.  Cooper— Breech-loirtiug  firearms 

3384  W.  E.Gedge— Grinding wh-^at and  othergram 
3365  F.   Bel  tier— Apparatus    to  size  the    thread   ot 

cotton,  Ike. 

Dated  December  24th,  1866. 
3386  H.  A.  Dufrene-Manufrtcturtf  of  the  extract  of 
Calvert— Carding  and  cleaning  fibrous 


3394  C.  Varleyanil  S.  A.  Vnrley- Improvemeuts  in 
geuerating  electiicityj 

Dated  December 26th,  1866. 

3395  T.    B.  Jordan   and  J.    Darlington- Applying 
hydraulic  power  to  mining  aud  other  purposes 

3396  A.  Mackie— Distributing    type    and   preparing 
type  for  distribution 

3397  J    Fletcher  and  W.  Carr- Sizing  yards  prepa- 
ratory to  weaving 

3393  H    W.  Shaw— Ladies'  wearing  apparel 

3399  W.    Brookes  and   J.    Mayes —Production   of 
needles 

3400  B.  Shaw  aud  J.  Appleyard— Safety  bottle  case 

Dated  December  28th,  1816. 

3401  W.  Bradburn— Treating  refuse  matter*,  etc. 

3402  N.  C.  Franzeo— Steeriug  indicator 

3403  C.  D.  Abel— Prevention  of  rot  in  potatoes  and 
grapes,  etc. 

310-f  T.  Wiilker  an-l  T    F.  Walker— Regulating  the 

evaporating  power  of  ste'im  boilers,  etc. 
3105  W,  Clark— Valves 

3406  A.   W.    Makinson  —  Locomotive  and    marine 
eogines 

3407  E.Storey — IMarlueand  other  steam  engines 

3408  A.  V.  Newton — Drying  apparatus 

3409  W.    H.  Cutler— Cocks   for  stoppiug  and  regu- 
l.iting  the  flow  of  ste-^m,  etc. 

3410  F.  Watkius-Shnping  metals  for  screw  nuts 
and  like  articles 

3411  H.  B.  Condy — Manufacture  of  chlorine 

3412  I'.  U'atb ins— Shaping-  aud  forging  metals  inta 
rivets,  etc. 

3413  \V.  Ihomson- Actuating  the  points  of  railways 
3-Ul  E.  F.  Gorausson — Casting  rings  for  making  tyres 

of  railway  wheels,  etc. 

Dated  December  29th,  1866. 

3415  J.  E.  Brown— Treating  web  fubrics  ami  means 
employed  therefor 

3416  S.  Smith  aud  J.  W.  Jackson— Regulators    for 
motive  power  engines 

3417  W.  Smith- Street  aweeper 

3418  A.  V.  Newton — Safety  actachment  to  carriages 
3(19  H.   Chamberlain —  Manufacture  of  coke    and 

charcoal,  and  ovens  employed  therein 

3420  A.  J.  Adams — Locks  and  latches 

3421  W.Simons  and  A.  Biown— Dredgers 

3422  J.  Siatter— Improved  sifter 

3423  W.  B.  Berrey— Cleaning  g:aB8,  etc. 
3421  C,  H..rri8on— Vulvea 

3425  F.  J    Manceaux— Breech  loading  firearms  and 
cartriilges  for  tlie  same 

3426  W,  Wilby— Belts  for  driving  machinery,  etc.  * 

3427  E.  B.  Sampsou — Saucepans,  etc. 

3428  F.  Leonhaidt— Metallic  boxes 

3429  G.  Haeeltine— Fastenings  for  pocket  books,  etc. 
34.30  A.  B.  Ely— Nauticallogs 
3431  B.  W.  A.  Sleigh— HydrosUtic  rotatory  motive 

power  engines 
3132  G.  Payne— Manufacture  of  soap 
343 i  J.  Napier— Preparaciou  of  food 

3434  W.   Clark  —  Fixing  rails  to   the  aleepers    of 
railway 

3435  C.  Sheridan— Manufacture  of  oakuia 

Datrd  December  Slst,  1866. 

3436  W.  Exall— Machinery  to  cut  grass   and  corn, 
and  to  gather  aud  bind  the  same  iutj  sheaves 

3437  T.  W.  Couldrey— Trousers 

3438  G.  Shrewsbury— Heatiug  apartments,  etc. 

3439  W.  Loeder — Rails  and  part  of  the  permanent 
way  of  railways 

3440  T.  W .  Plum— Taking  off  liquids  from  casks,  etc. 

3441  H.  Allman— Locks  and  key* 

3442  A.  Henry— Firearms 

3443  J.  H,  Johnson— Advertising 
3414  C.  D.  Abel— Seeding  flax 

3445  H.  Gottheimer— Fur  lined  over  boots  and  shoes 

3446  J.  T.  Gnftiu- Calendar  morementB for  clocks. 

3447  G.  P.  Pi'cock- Ureech-loadiiigtirearms 

3448  W.  Clark— Hydrogen  gas,  etc. 

3449  C.  F.  Flach— Extracting  silver  from  lead 

3450  L.  G.  Speyser— Mixing  mortar,  etc. 

3451  J.  Miller  uud  J.  Miller— Elastic  gussetts 
34i2  G.T    Boustield- Effecting  the  cut-off  in  steam 


madder 
3387  F.    i 

substances 
3;J8'*  J.Toussiaot- Cement 
3389  J.  Rodgera-C  nstruction  of  drum* 
33S0  R.  L-\vi3— Steam  boilers 
33ltl  E.  Allen— Cleansing  casks  and  machinery  em- 

339"'*S*  F  s'choonmaker— Coating  far  paper,  he. 
3393  R    H.  Ashlon-Producing    P''"^'"^ ,,'':^'''\"* 

and  carvings  from  moulds  obiamed    by  the  aid  of 

photography 


Dated  January  1st,  IS67.'; 

1  W.  Wood  and  J.  W.  Wood— Fibrous  yarns,  etc. 

2  W.  Muir—Plaiiinjr  machines 

3  A.  I)    Crtrapbeil— Bench  planing  mnchmea 

4  G.  Stuart— Mauufuc:ure  of  combs,  and  machinery 
employed  therefor 

5  M.  Henry— Evaporating  and  concentrating' cane 
juice,  etc. 

6  H,  A.James— Portable  folding  chair 

7  H.  W.  Hart- Apparafia  for  containing  adver- 
ti-'lng  cards  lor  public  distribution 

8  G.  B.  Woodruff  and  G.  Bro.vning— Button  ho'.e 
sewing  machines 

9  A.  McGlashan  and  A.  Briitlebank—Feediug  paper 
to  printing  machines 

Dated  Jasi'arv  2nd,  1867. 

10  J.  Plewis— Breech  lotdmg  firearms 

11  C.  D  Abel— Obtaining  power  rrom  the  motiua  of 
a  ship  at  sea  for  pumping,  eic. 

12  J.  C    Ei;sim— Folding  fabrics,  etc. 

13  A.  Word  andC   G .  Virgo— Scarfs 

Dated  Janiarv  3rd,  1367. 

14  B4,NokeBandT.Si»tiders— Lady's  companion 

15  J.  W.  Keuvon— Hemovibg  the  scum  from  the 
surface  of  the  water  in  ste.nn  builers 

16  G.  b.  Smith  Supports  for  the  insulators  of 
electric  telegraphs,  etc. 

17  J.Cochohoot- Carriagps.etc. 

13  W.  Chippindale— Coupling  railway  carnages  to 
eicii  other  _         ,     e         e 

19  J.  K.  Broftdbent— Prevention  of  smohe  from  tur- 
nnces  used  for  steam  bailers,  etc. 

■\)  W   G.  Helsby— Phoiogriiphic  picturet 

21  W.  L'lmoreuK-Applyms  teeth  to  Mwa 
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THE  SCREW  STEAMSHIP  "  BIT  TERN." 
{Illustrated  hy  Plate  No.  311*.) 

la  The  Aetizan  for  last  month  we  gave  a  notice  of  the  performances 
of  this  steamship,  and  described  the  improvements  introduced  by  Mr. 
Alexander  Crichton  on  board  the  Bittern,  and  illustrated  the  subject  with 
a  copper  plate  engraving,  showing  as  Fig.  1  a  transverse  section  of  the 
hull  and  machinery,  taken  about  amidship,  and  as  Pig.  2  a  sectional  plan 
view  of  the  engines.  We  were  unable  then  to  give  the  further  view 
necessary  for  rendering  the  subject  of  the  notice  complete  and  under- 
standable, in  consequence  of  the  copper  plute  engraving  not  being  ready  in 
time. 

We  now  supply  the  furthur  illustration,  which  is  comprised  in  the 
Plate  No.  311,  and  also  two  outline  diagrams  of  indicator  cards  taken 
from  the  engines  on  the  27th  Dec.  last. 

The  side  elevation  of  the  ship  given  in  Plate  No.  311  shows  the  arrange- 
ment ar.d  disposition  of  the  surface-condensing  pipes,  which,  as  pre- 
viously stated,  are  of  wrought  iron,  galvanised  inside  and  out,  7in. 
diameter  and  yV'"-  tliick  :  there  are  two  such  pipes  belonging  to  each 
engine,  connected  to  the  double  end  of  a  junction  pipe,  by  which  they  are 
combined,  and  the  single  end  of  the  junction  pipe  which  enters  the  ship's 
side  is  suitably  increised  in  diameter  to  be  equal  to  the  areas  of  the 
two  condensing  pipes.  At  the  stern  each  pair  of  condensing  pipes  of  each 
engine  is  similarly  connected  or  combined  by  means  of  a  junction  pipe, 
which  is  curved  so  as  to  pass  through  the  screw  opening  clear  of  the  pro- 
peller, and  a  similar  junction  is  effected  on  the  opposite  side  of  the  ship's 
stern  to  that  shown  in  the  illustration.  In  this  way  the  exhaust  steam  is 
conducted  by  means,  first  of  the  in-board  connection  with  the  external 
junction  pipe,  which  is  forked,  into  the  two  galvanised  wrought  iron  pipes 
which  pass  along  the  ship's  side  aft  to  another  junction  pipe,  and  thence, 
through  a  single  piece  of  pipe,  which  passes  round  the  stern  (before  the 
screw)  through  the  screw  opening,  and  from  thence  through  the  two  conden- 
sing pipes  (as  on  the  other  side)  into  the  junction  piece,  through  which  the 
water  resulting  from  the  condensation  of  the  steam  is  conveyed  in-board 
to  the  hot-well,  to  be  collected  and  used  for  the  purpose  of  feeding  the 
boilers,  as  will  be  seen  on  reference  to  the  two  views  in  Plate  No.  310,  and 
the  side  elevation  of  the  vessel  with  the  position  of  the  machinery  and 
internal  apparatus  and  connections  (as  dotted  in),  in  the  accompanying 
Plate  No.  311. 

In  connection  with  the  former  notice  of  the  performances  of  this  ship 
and  her  machinery,  first  with  the  injection  condenser,  and  afterwards  with 
the  surface  condenser,  we  now  give  the  outline  diagrams  of  the  figures 
produced  by  the  indicator  from  cards  taken  from  the  fore  and  after  engines, 
of  the  mttern  on  the  27th  December  last.  On  making  a  summ'ation  of 
these  results  we  find  the  mean  of  the  top  and  bottom  figures  taken  from 
the  fore  engine  to  be  21'851bs.,  and  the  mean  of  the  after  engine  to  be 
21'65tbs.,  the  steam  pressure  being  201bs.  in  the  boiler,  the  vacuum  gauge, 
showing  27ins.,  and  the  engines  making  47  revolutions 

The  Bittern  has  since  the  date  of  the  experiments  previously  recorded 
"been  engaged  in  running  betv^een  Liverpool  and  Antwerp,  and  has  ex- 
perienced during  the  late  gales  very  severe  weather  in  her  passages 
The  description  of  coals  employed  on  board  the 


backwards  and  forward. 


Bittern  during  these  voyages  is  very  different  from  the  Welsh  coals  ordi 
narily  consumed  when  engaged  in  the  Cork  and  Bristol,  or  Cork  and 
Cardiff  trades,  and  as  an  illustration  of  the  differences  in  value  which 
belong  to  the  quality  of  the  fuel,  we  may  refer  to  tlie  fuel  consumption 
whilst  on  the  Liverpool  and  Antwerp  line,  and  compare  it  with  the  duty 
done  by  a  ton  of  Welsh  steam  coal  of  good  quality.  The  mean  consumption 
of  Welsh   coal  per  hour  per  indicated  horse-power,  was,  with  the  common 


Steam,  201bs. 
A'acrtum,  27ins. 
Revolutions,  -17. 


FORE  ENGINE. 


condenser,  3-891bs.,  and  tjiis  quantity  was  reduced  to  2-811bs.  with  the 
surface  condenser,  as  stated  at  p,  26  ante ;  now,  on  reference  to  the  logs, 
when  the  same  ship  was  formerly  on  the  Antwerp  line,  and  working  with 
the  common  condenser,  we  find  the  coal  consumption  was  I7cwt.  per  hour,  or 
5'311bs.  per  indicated  horse-power,  whilst,  during  her  most  recent  voyages 
since  being  altered,  her  coal  consumption  was  found  to  be  ICcwt.  per 
hoar,  or  37lbs.  per  indicated  horse-power. 

AFTER  ENGINE. 


Sft 


•  [Note.— By  an  inadvertence  the  plates  relating  to  this  subject  were  stated  iu  last 
month's  AKTiZAif  as  Nos.  309  and  310;  the  numbers  are  310  and  311.  No.  310  was 
given  last  month.    No.  311  is  published  herewith.    Ed.  AniizAN.j 


The  boilers  were  examined  a  few  days  ago  in  Liverpool,  and  were  found 
to  be  perfectly  free  from  scale  or  hard  crustaceous  deposit ;  neither  were 
there  any  signs  of  galvanic  action  or  corrosion,  such  as  are  commonly 
exhibited  when  surface  condensers  with  brass  or  copper  tubes  are  em- 
ployed. 

On  the  whole,  the  performances  of  the  Bittern  are  well  worthy  of  being 
recorded,  and  as  considerable  interest  attaches  to  the  results  of  the  altera- 
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tions  made  by  Mr.  Crichton  in  the  engines  and  condensing  apparatus  of 
that  ship,  we  have  thought  it  right  to  give  the  details  somewhat  in  ex- 
tenso,  and  we  propose  to  again  refer  to  the  performances  of  the  Bittern. 

During  her  recent  voyages  off  the  north  and  east  coast  of  England,  the 
Bittern  met  with  severe  weather  and  floating  ice.  and  in  entering  and 
leaving  the  ports  between  which  she  was  trading,  she  suffered  more  than 
the  averare  amount  of  rough  usage,  and  the  external  pipes  for  effecting 
the  condensation  of  the  steam  were  subjected  to  as  much  risk  from  ex- 
ternal injury  as  they  are  ever  likely  to  incur;  yet,  not  the  slightest  leakage 
or  derangement  of  the  condensing  apparatus  occurred ;  nor  are  the  con- 
densing pipes,  placed  where  they  have  been  in  the  Bittern,  at  all  exposed  to 
external  injury,  from  any  of  the  many  well  known  risks  to  which  such 
ships  are  liable,  even  to  taking  the  ground  and  healing  over  on  their  beam 
ends.  Tliis  will  be  understood  on  referring  to  plate  No.  310,  where  the 
midship  section,  or  section  of  greatest  breadth,  is  indicated  by  the  dotted 
lines  right  and  left  of  the  keel. 

Mr.  Crichton  does  not  propose  to  confine  himself  to  the  precise  mode  of 
arranging  and  placing  the  condensing  pipes  externally,  as  shown  in  the 
sheet  illustration  plate  No.  311,  even  in  the  case  of  screw  steamers, 
whilst  in  case  of  applying  his  invention  to  a  paddle  steamer,  modifications 
wou,ld  necessarily  have  to  be  introduced  to  adapt  the  arrangement  to  the 
engines  and  to  the  external  form  of  the  ship,  and  the  different  character 
of  the  propeller  employed. 


RADIAL  DRILLING  MACHINE. 
(Ilhistrated  ly  Plate  312.) 

Engineers  and  machine  makers  are  fully  alive  to  the  importance  of 
having  the  best  and  most  generally  useful  machine  tools  iu  their  work- 
shops and  fiictories,  and  we  have  from  time  to  time  noticed  many  of  the 
newest  and  most  practical  designs  of  machine  tools  suited  for  the  various 
branches  of  engineering  construction  in  our  workshops,  as  they  were  pro- 
duced by  the  leading  tool-making  firms  of  the  day,  both  in  England  and 
Scotland ;  and  we  now  select  for  notice  an  example  of  a  new  form 
and  construction  of  radial  drilling  machines,  manufactured  of  various 
sizes  for  particular  classes  of  work,  by  Messrs.  Neilson  Brother?,  of  the 
Albert  Works,  Glasgow — the  invention  of  Mr.  i^tephen  Alley  of  that  firm, — 
which  strikes  us  as  possessing  so  many  new  and  substantial  improvements  as 
must  at  once  command  for  these  tools  a  place  in  every  workshop,  and  cause 
them  in  a  great  measure  to  supplant  the  present  fixed-arm  vertical  drilling 
machine. 

Figs.  1  and  2  of  onr  plate  engraving,  No.  312,  show  a  longitudinal  and 
transverse  elevation  respectively  to  an  inch  scale  of  the  machine  adapted  for 
the  lighter  class  of  work  required  in  the  finishing  and  erecting  shops  of 
engineers  and  machine-makers ;  such  as  for  boring  the  bolt-holes  in  the 
covers  of  cylinders,  pumps,  valve  chests,  and  in  pistons,  &c.,  in  which 
there  are  many  holes  to  be  bored,  which  could  be  done  better  and  with 
a  greater  saving  of  time,  by  one  adjustment  and  fixing,  by  shiftiug  the 
radial  instead  of  re-setting  the  article  in  the  usual  iixed-arra  vertical 
drill,  the  articles  being  generally  bolted  to  the  horizontal  top  or  vertical 
sides  of  the  bed  or  table  A,  having  longitudinal  rows  of  holes,  or  T  shaped 
recesses,  for  the  purpose.  The  table  is  of  an  open  rectangular  form 
secured  to  the  top  of  two  end  standards.  A',  bolted  to  the  floor  of  the 
workshop ;  the  whole  forming  the  main  frame  for  supporting  the  pillar 
B,  B\  and  jib  C,  of  the  machine.  A  parallel-acting  vice  is  attached  to  one 
side  of  the  table,  A.  The  upper  part  of  the  pillar,  B,  is  of  a  hollow 
cylindrical  form,  truly  turned  on  the  ontside,  so  as  to  be  supported  and 
fitted  to  move  telescopically  and  vertically,  to  the  extent  of  12in.,  and 
swivel  horizontally  to  any  angle,  within  a  deep-bored  bearing  formed 
in  the  upper  end  of  the  hollow  cylindrical  lower  or  basement  part 
Bi,  of  the  pillar,  passed  down  through  a  recess  in  the  upper  face  at  one 
end  of  the  table.  A,  to  which  this  piece  is  firmly  secured  by  a  strong 
flange  and  screw  bolts.  The  jib  C,  which  is  rigidly  screwed  to  the  upper  end 
of  the  pillar,  B,  by  a  socket  or  tight  deep  turned  and  bored  spigot  and 


faucet  joint,  is  also  turned  cylindricaUy  on  the  outside,  and  fitted  with  the 
long  bearing  and  sliding  carriage  or  saddle,  D,  carrying  the  boring  spindle, 
E,  revolving  in  long  bushed  bearings  formed  at  the  upper  and  lower  parts  of 
the  saddle,  which  imparts  great  steadiness  to  the  saddle  and  spindle,  and 
gives  them  an  available  radial  traverse  upon  the  jib  of  from  one  to  three 
feet.  The  jib  is  cast  with  a  core  or  hole  eccentric  to  the  outer  circum- 
ference towards  the  top,  so  as  to  make  the  metal  thicker  along  the  under 
side ;  and  in  some  cases,  where  large  radiating  jibs  are  employed,  the 
metal  is  made  gradually  thicker  towards  the  pillar,  with  a  slot  or  recess 
along  the  upper  and  lower  side,  for  the  boring  spindle  to  pass  through 
and  traverse  along. 


FIG.  3. 


In  the  annexed  wood  engraving.  Fig.  3  is  a  longitudinal  section,  to]a  Jin. 
sc.ile,  of  the  same  machine,  corresponding  to  Fig.  1  of  the  plate ;  and  Fig. 
1  is  a  transverse  section  of  the  jib  and  saddle,  showing  the  internal  con- 
struction and  mode  of  actuating  the  several  parts  not  seen  in  the  elevations 
on  the  plate.  The  first  motion  shaft  F  is  driven  in  the  usual  manner  from 
a  driving  shaft  revolving  in  pendant  bearing  brackets  overhead,  carrying 
the  fast  and  loose  driving  belts,  pulleys,  and  reversing  fork  arrangement, 
and  one  speed  pulley  corresponding  to  the  one  on  the  overhanging  end  of 
the  shaft  F,  which  are  all  furnished  along  with  the  machine.  The  shaft 
F  revolves  in  a  long  bush  bearing  formed  on  one  of  the  standards  A',  and 
in  a  journal  and  bush  bearing  at  the  inner  end,  fast  on  the  lower  part  of 
the  fixed  cylindrical  basement  piece  B',  of  the  column  or  pillar,  and  it 
gives  motion  by  the  pair  of  mitre  wheels  W  U',  to  the  vertical  shaft  H. 
revolving  in  bushed  bearings  formed  in  the  true  vertical  axis  ot  the  hollow 
pillar  B  B'.  The  shaft  H,  in  turn  gives  motion  ^by  the  pair  of  mitre 
wheels  I  1'  to  the  horizontal  shaft  J,  revolving  in  bushed  bearings  within 
the  jib  C;  the  axis  of  that  shaft  is  in  the  same  vertical  plane  us  the  axes 
of  the  shaft  H,  jib  C,  and  boring  spindle  E,  which  is  actuated  by  the 
pair  of  mitre  wheels  K    K'.     By   this  means  the  strain   of  boring,   in 
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whatever  nnguUir  position  the  jib  may  be  placed,  has  no  tendency  to 
twist  or  turn  it  and  tlie  pillar  B,  after  being  set  or  fixed  by  the  dovetail 
headed  screws  and  annular  friction  collar  L,  fitted  on  the  top  of  the  base- 
ment B'  of  the  pillar,  having  a  key  inserted  into  a  vertical  grove  in  the 
pillar  B,  so  as  to  be  easily  set  to  any  angle  and  finally  fixed,  when  verti- 
cally raised  to  its  required  height,  by  the  pinching  screw  and  hand  wheel 
L'.  The  pillar  B  carrying  the  jib  C,  is  raised  and  lowered  by  the  turning 
of  the  hollow  screw  spindle  M,  working  in  the  deep  brass  screw  nut,  M',  at 
its  lower  end,  the  screw  M  being  turned  in  this  ease  by  the  bevel  wheels 
N,  X',  and  the  spindle  0  and  hand  wheel  O',  so  as  to  revolve  without 
vertical  motion  in  the  fixed  bearing.  Hi,  of  the  basement  piece  B',  and 
npon  the  shaft  IT,  which  rises  and  falls  through  it  and  its  own  actuating 
wheel  G',  coupled  and  sliding  by  a  feather  and  a  groove  along  the  shaft, 
and  the  pillar  B,  rises  and  falls  with  the  shaft,  by  the  turning  of  the  screw 
M.  The  saddle  D  and  drilling  spindle  E  are  traversed  along  the  jib  by 
the  horizontal  screw  P,  working  through  the  screw  nut  P',  fixed  to  the 
traversing  block  Q,  screwed  to  the  saddle  D,  at  the  parts  working  out 
through  the  guiding  slots  of  the  jib  C,  the  screw  being  ivorked  by  a  hand 
crank  or  wheel  on  the  squire  end  projecting  out  through  the  end  of  the 
jib.  This  block  Q  also  carries  the  traversing  bearing  J',  of  the  shaft  J,  so  as 
to  retain  the  wheels  K  K'  in  working  gear,  while  the  shaft  is  being  traversed 
through  the  bush  boss  of  its  actuating  wheel  1',  coupled  by  a  feather  and 
slot,  the  free  end  of  the  shaft  J  passing  out  through  a  hole  at  the  back  of 
the  head  of  the  jib  and  pillar.  The  saddle  D  is  fixed  in  its  position  upon 
the  jib  C,  when  properly  set  by  the  pinching  screw  and  hand  wheel  U'. 
The  boring  spiiuUe  E  is  fed  or  screwed  down,  or  raised  to  the  extent  of  a 
traverse  of  9in.  by  the  long  tubular  screw  E',  mounted  on  the  upper  part 
of  the  spindle  E,  made  small  to  revolve  within  the  screw  tube,  which  is 
retained  in  position  by  a  shoulder  at  the  lower  side,  and  a  friction 
washer,  tighteined  up  by  double  nuts  on  the  top.  The  screw  E',  Pig.  1,  is 
actuated  by  the  screw  collar  nut  Bi,  and  spur  wheel  R,  revolving  in  a 
bearing  in  the  upper  part  of  the  saddle  D,  and  set  in  motion  by  the  spur 
pinion  S,  at  top  of  the  spindle  T,  fed  or  turned  by  the  hand  wheel  T'.  But, 
when  this  spindle  is  fed  by  the  machine  itself,  the  motion  is  transmitted 
from  the  long  boss  of  the  bevel  wheel  K',  which  actuates  the  spindle  E  by 
the  two  small  spur  wheels  TJ  on  the  short  vertical  shaft  U',  which  by  the  small 
bevel  wheels  give  motion  to  the  short  tranverse  shaft  and  cone  pulley  W 
which  in  turn  by  a  strap  transmits  its  motion  at  various  speeds  to  the 
shaft  of  the  cone  pulley  W^,  and  by  a  screw  on  its  front  end  working  Into 
the  small  screw  wheel  X,  revolving  loosely  upon  an  enlarged  conical  part 
of  the  light  vertical  spindle  T,  actuates  it  instantly  at  pleasure  by  a  slight 
turn  of  the  hand  screw  Y,  which  causes  the  wheel  X  to  drive  the  shaft  by 
friction  on  its  conical  bearing  surface. 

The  general  advantages  will  be  evident  on  reference  to  the  illustrations 
."ibove  described.  The  hollow  cylindrical  construction  of  the  pillar  and  jib 
is  a  superior  distribution  of  the  metal  for  giving  the  greatest  amount  of 
strength  and  rigidlt3';  and  we  would  augur  greater  durability  also,  from 
the  more  judicious  use  of  large  and  long  turned  bearing  surfaces. 
The  greater  part  of  the  machine  is  itself  made  by  machine  tools.  The 
simplicity  of  the  tool  is  remarkable ;  the  advantage  afforded  by  enclosing 
most  of  the  working  mechanism  within  Its  own  framing,  so  as  to  protect  it 
from  dust  and  Injury,  is  important,  while  the  working  parts  are  easy  of 
access  for  lubricating,  cleaning,  or  removal  by  the  lids  b  and  c  of  the 
pillar  and  jib  respectively.  The  boring  spindles  are  made  of  the  best  steel, 
and  the  driving  bevel  wheels  and  all  the  gearing  of  the  feeding  motion 
and  the  saddle  are  all  made  of  malleable  cast-iron ;  an  additional  con- 
venience Is  afforded  to  the  machine  by  the  adoption  of  a  small  Iron 
box,  Z,  bolted  to  one  end  of  the  table.  A,  for  holding  the  drills  and 
other  small  tools  connected  therewith. 

The  larger  designs,  for  heavy  work,  have  no  table,  but.  Instead,  a  sole 
plate,  bolted  to  the  stone  foundation,  with  a  strong  fixed  pillar  or  collar, 
cast  or  bolted  thereon,  within  which  the  movable  pillar,  B,  is  made  capable 
of  being  raised  and  lowered  by  hand,  or  power,  by  a  friction  clutch 
arrangement  connected  with  the  lower  end  of  the  hollow  screw  spindle, 


M,  either  with  or  without  the  addition  of  the  gearing  connected  with  the 
hand-wheel,  0^  for  actuating  the  screw  by  hand ;  and  when  long  radial 
jibs  are  used,  the  actuating  shaft,  J,  is  made  telescoplcally,  so  as  not  to 
project  far  out  beyond  either  end  of  the  jib. 

The  makers  of  these  machines  remind  us  that  it  Is  a  well  known  fact 
that  a  man  working  a  radial  drill  can  turn  out  twice  the  amount  of  work 
that  it  is  possible  for  him  to  do  with  the  ordinary  fixed-arm  vertical 
machine,  from  the  simple  reason  that  he  can  always  keep  the  radial 
machine  In  motion.  He  sets  one  job  while  the  previous  one  Is  being  bored, 
shifting  his  drill  to  suit  his  work — not  his  work  to  suit  the  drill,  as  Is  the 
case  with  the  fixed-arm  vertical,  by  the  use  of  which  so  much  time  Is 
wasted,  inaccuracies  occur  In  the  settings,  and  the  holes  are  not  bored  in 
unison  one  with  the  others.  The  great  drawback  heretofore  set  forth 
.against  the  more  general  adoption  of  radial  drille  has  been  their  high  price 
as  compared  with  the  ordinary  fixed-arm  vertical  drilling  machines;  the 
large  saving  they  effect  in  wages  and  space  are,  however,  forgotten. 

The  accompanying  engi'avlngs  of  these  Improved  radial  drilling  machines 
will,  it  is  hoped,  be  sufficient  to  convey  their  principal  advantages  and 
merits.  The  extreme  simplicity  of  the  tool  cannot  fail  to  be  noticed ; 
the  smaller  working  parts  are  enclosed,  and  thus  protected  from  injury, 
but  they  can  at  the  same  time  be  got  at  with  the  greatest  facility.  The 
spindle  Is  in  the  same  vertical  plane  as  the  centre  lines  of  the  jib  and 
pillar,  so  that  the  drilling  strain  cannot  tend  to  twist  the  parts.  Great 
steadiness  Is  Imparted  to  the  spindle  by  its  long  vertical  bearing,  and  by 
the  extensive  bearing  of  the  carriage  or  saddle  upon  the  jib.  To  vary  the 
height  of  the  jib  the  upper  part  of  the  pillar  to  which  the  jib  is  fixed 
Is  adjustable  in  the  lower  part,  and  the  fitting  surfaces  are  cylindrical, 
whereby  great  steadiness  in  every  position  is  obtained,  whilst  the  jib 
can  be  swung  round  a  complete  circle  horizontally,  without  requiring 
any  additional  appliances,  and  fixed  rigidly  at  any  angle  by  the  hand 
wheel  on  back  of  column.  In  Pigs.  1  to  4  the  radius  of  the  arm  is  3ft.  ; 
lift  of  jib,  12in. ;  feed,  9in.  deep. 

We  believe  these  machines  will  recommend  themselves  to  all  who  value 
good  tools. 


BHORE  GHAUT  INCLINE. 

About  forty  or  fifty  miles  from  the  western  coast  of  India  rises  to  a  height 
generally  of  about  2,000  feet  above  the  sea  level,  the  procii^itous  range  of 
niouutains  called  the  Western  Ghauts  of  India. 

The  Continent  of  India  above,  called  the  Deccan,  is  then  tolerably  level 
for  some  distance,  and  afterwards  gradually  slopes  down  to  the  eastern 
coast. 

On  approaching  the  foot  of  this,  as  it  appears,  great  step  in  the  country, 
or  gigantic  range  of  cliffs,  hills  are  seen  of  the  same  height,  but  detached 
from  it,  and  also  others  joined  to  it  by  spurs,  which  latter  run  out  in  a 
few  cases  to  a  considerable  distance  into  the  country  below,  called  the 
Goncau. 

Advantage  was  taken  of  these  spurs  to  obtain  as  long,  and  consequently, 
as  easy  a  gradient  on  to  the  table  land  above,  as  possible.  The  face  of  this 
table  land  appears  as  if  broken  up  into  wild  and  rugged  confusion,  ravines 
peneti'ating  deep  into  it,  and  other  hills  rising  again  in  jjlaces,  high  above 
it,  and  at  the  same  time  nearly  precipitous  above  the  country  below. 

The  greater  part  of  the  Ghant  district  for  the  months  during  and  after 
the  rains,  is  covered  with  thick  verdant  foliage,  presenting  a  gi-eat  contrast 
to  the  scene  afterwards  in  the  hot  months,  when  all  is  withered  and  dried 
up.  The  Great  Indian  Peninsula  Railway  ascends  the  Syhadree  or  Ghaut 
range,  in  two  places,  at  the  Thul  Ghaut  for  that  portion  of  the  line  to  the 
north-east,  joining  the  East  Indian  Railway  from  Calcutta  at  Jubbulpore, 
and  on  which  portion  of  the  line  is  the  branch  to  Nagpore,  and  also  at  the 
Bhoro  Ghaut,  the  subject  of  this  paper,  in  a  south-east  direction,  and 
meeting  the  line  from  Madras,  at  Raichore. 

This  line  was  commenced  in  1849,  and  at  the  present  time  about  784 
miles  of  it  are  open,  and  489  more  are  under  construction. 
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Before  these  two  inclines  were  decided  upon  to  be  constructed,  many 
other  points  in  the  Ghaut  range,  such  as  the  ]Malsei,  were  examined  by  Mr. 
J.  Berkeley,  Chief  Resident  Engineer,  and  his  staff ;  it  was  proposed  at  first 
to  ascend  at  the  Malsej  only,  the  railway  then  to  branch  off  to  the  north- 
east and  the  south-west. 

All  these  places,  however,  amongst  them  the  Kussoor,  proved  to  bo  nearly 
impracticable,  owing  to  the  abruptness  there  of  the  Ghauts,  the  length 
obtained  not  being  sufficient  to  give  a  gi-adient  easy  enough  to  be  used  by 
locomotives.  In  many  of  them  the  gi-eat  depth  of  the  valleys  to  be  crossed 
would  have  necessitated  works  on  a  very  great  scale,  both  as  regards  the 
length  of  the  tunnels  and  height  of  the  viaducts.  The  heights  of  these 
summits  above  the  sea,  are  nearly  the  same :  the  Thul  being  1,912,  the 
Bhore  2,037,  the  Malsej  2062,  the  Kussoor  2,149  feet.  The  examination  for 
the  Bhore  Gliant  incline  was  commenced  in  1852,  and  the  first  line  laid 
out,  included  an  incline  of  1  in  20  for  If  miles,  to  be  worked  by  a 
stationary  engine.  Its  leug'th  was  13^^  miles.  In  1854,  however,  another 
line  was  laid  out,  and  this  having  a  gradient  not  steeper  than  1  in  37, 
made  the  incline  practicable  for  locomotive  pui-poses.  The  introduction 
of  the  reversing  station,  flattened  the  gradient  considerably,  improving 
also  the  position  of  the  line,  by  bringing  it  to  the  level  of  the  Tillage  of 
Khandalla,  where  there  are  barracks  for  troops.  This  is  the 
line  constructed.  It  is  15  miles  G8  chains  long,  and  the  height 
surmounted  by  it  is  1,831ft.  The  contract  for  the  construction  of  the 
incline  was  let  first  in  1855,  to  !Mr.  F.  Faviell,  and  the  upper  portiou,  from 
Khandalla  to  the  locomotive  dep6t  at  Lanowlee  on  the  summit,  was  opened 
in  1858,  the  works  on  it  being  very  light.  At  the  sa.me  time  a  temjiorary 
line  was  opened  from  the  foot  of  the  incline  to  Oampooly,  whore  tho  mail 
road  ascends  the  Ghaut,  and  which  is  very  steep  ;  tho  through  traffic  was 
carried  on  in  this  manner  until  the  opening  of  the  incline  throughout  in 
April,  1864.  !Mr.  Faviell,  however,  relinquished  the  contract  in  iMarch, 
1859,  and  it  was  carried  ou  by  the  Company's  Resident  Engineers,  Messrs. 
S.  Adamson  and  G.  Clowsei-,  departmentally  for  eight  months.  The  works 
were  again  lot  to  Mr.  Solomon  Tredwell,  in  Xovember,  1859,  who,  however, 
died  shortly  after  his  ai'rival  in  India,  when  Messrs.  Adamson  and  Clowsor 
took  charge  of  the  works  on  behalf  of  Mrs.  Tredwell,  and  successfully 
completed  them,  Messrs.  A.  West  and  J.  Tate  being  resident  engineers. 

There  are  twonty-five  tunnels  and  eight  viaducts  on  this  incline,  the 
lengths  and  heights  of  which  are  as  follows  : 

No. 


1 

Tunnel    66  lineal 

yards. 

No.  14  Tunnel 

99  H 

2 

132 

jj 

15 

87 

3 

121 

16 

198 

4 

123 

17 

55 

5 

121 

18 

63 

6 

143 

19 

101 

7 

286 

jj 

20 

66 

8 

291 

21 

71 

9 

282 

22 

280 

10 

n 

41 
140 

23        „ 

24 

247 

;i4i 

12 

44 

25 

66 

13 

437 

,, 

No. 

1  Viaduct, 

8 

fifty     f 

set 

arches,  127  feet  high 

2 
3 

6 

4 

,               95 
74 

" 

4 

4 

9Ji 

5 

8 

163 

6 

6 

forty 

85 

7 

4  thirty 

45 

8 

„     Rev 

3rsing  st 

atioii             56 

„ 

The  masonry  of  tho  viaducts  and  bridges  is  of  Blockhicourse  face  work, 
with  rubblo  hearting.  The  arches  are  of  coursod  rubble  with  Ashlar 
quoins.  Some  of  those  are  of  considerable  height,  that  at  ^Ihowko- 
Midlee  No.  5,  being  163  feet  above  its  footings.  It  is  on  an  incline  of  1  in 
40  and  on  a  curve  of  thirty  chains  radius.  To  show  tho  precipitous 
character  of  the  ground  at  this  place,  it  may  l)e  mentioned  that  one  abut- 
ment of  this  viaduct  is  only  a  few  yards  distant  from  tho  mouth  of  tho 
longest  tunnel.  The  viaduct  at  the  reversing  station  is  of  a  peculiar  con- 
struction, owing  to  its  having  been  formed  for  the  two  lines  of  railway,  tho 
one  ascending  and  the  other  descending,  for  one-half  of  its  length  ;  tho  other 
half  being  level  for  both  linos.     Hero  tho  trains  stop,  and  tho  front   of  the 


train  becomes  the  back.  Some  of  the  tunnel  arches  imder  the  banks  are 
from  100ft.  to  140ft.  in  length,  and  from  10ft.  to  15ft.  feet  span,  tho  ends 
of  some  of  them  ending  in  retaining  walls.  There  was  a  large  amount 
of  retaining  wall  built  in  different  places,  as  owing  to  the  precipitous  form 
of  the  cross  sections,  there  was  sometimes  not  sufficient  span  for  tho  .slope 
of  the  bank,  and  in  some  other  places  the  railway  had  to  be  constructed 
half  on  vaulted  arches  built  up  against  the  face  of  the  rock,  and  half  iu 
cutting.  Masonry  walls  had  to  be  built  above  the  line  in  many  places,  to 
prevent  the  Boulders,  with  which  some  of  the  hills  are  covered,  when  dis- 
lodged by  the  rains  softening  the  soil  in  which  they  are  imbedded,  from 
falling  on  the  line,  and  also  to  preclude  the  great  quantity  of  rain  water 
from  flowing  into  tho  upper  ends  of  the  tiumels.  As  might  have  been 
expected,  heavy  slips  occurred  continually,  not  only  in  the  ombankmout.s, 
but  also  in  some  of  tlio  cuttings  of  loose  oarth,  and  quantities  of  rock, 
whose  strata  were  inclined  nearly  vei-tical,  the  latter  especially  near 
Khandalla,  broke  away  from  the  sides.  In  one  case,  near  the  foot  of  tho 
incline,  the  side  of  the  hill  above  the  slope  of  a  cutting,  slipped  iu  and 
refilled  the  cutting,  only  a  short  time  before  tho  opening  of  the  line,  and  a 
covered  way  110  yards  long  had  to  be  made. 

In  the  timnols  the  work  was  carried  on  day  and  night  by  three  gautrs  of 
men,  and  the  rate  of  progress  made  was  from  two  to  six  lin.  yds.  of  heading, 
and  three  to  eight  of  bottoming  up  at  each  face  monthly. 

In  the  headings,  the  heat  was  generally  ver}'  great,  and  the  air  foul,  as 
many  of  them  were  situated  in  ravines,  shut  in  from  any  current  of  air ; 
and  at  the  lower  end  tho  gradient  prevented  the  smoke  from  readily  escaping. 
Three  of  the  tunnels  being  through  soft  material,  were  hnod  with  masonry, 
and  tho  same  had  to  Ijo  pai'tially  done  in  two  or  three  others,  when  tho  rock 
which  was  passed  thrijugh,  ]irovod  to  be  faulty  ;  but  geuei-ally  tho  rock  was 
trap  or  basalt  of  the  hardest  description. 

Specimens  of  the  ditt'orcut  kinds  of  crystals  met  with,  are  to  bo  seen  iu 
the  British  and  Jeriuyn  Street  museums,  and  are  very  rare  aud  beautiful. 
The  quantity  of  gunpowder  used  in  the  tunnels,  rock  cuttings,  itc,  amounted 
generally  to  five  tons  a  day,  or  about  11,000  shots.  In  some  places,  tho  holes 
drilled  for  the  shots  were  "ft.  deep,  and  Sin.  in  diameter,  four  men  working  the 
drill,  the  depth  however  was  generally  from  2ft.  Gin.  to  4ft.  Tho  working 
season  in  each  year  lasted  only  about  eight  months,  the  very  heavy  rain 
which  always  falls  from  .Time  to  September,  and  whiph  is  generally  over 
200in.,  prevented  any  work  being  done  except  in  tho  timnels,  and  it  was 
with  much  difficulty  any  labourers  could  be  induced  to  stay  during  tliat 
time.  Cholera  also  twice  bi'oko  out,  and  made  frightful  havoc  amongst  thu 
workmen,  creating  such  a  panic,  that  nono  of  thorn  would  stay  during  tho 
remainder  of  those  seasons,  several  also  of  the  European  foremen  falling 
victims  to  tho  disease.  A  gi'eat  difficulty  arose  in  providing  provisions  aud  wator, 
for  the  work  and  the  use  of  the  labourers,  as  in  the  working  season  there 
were  from  25,000  to  40,000  assembled  there  from  dift'erent  parts  of  India. 

Tho  water  had  to  bo  carried  in  skins  on  buffaloes,  upwards  from  tho  river 
Oolassa  at  the  foot  of  tho  iu<'lino,  and  downwards  from  tho  village  of 
Khandalla  near  the  summit.  This  might  appear  strange  in  a  country  with 
such  a  large  rainfall,  but  it  was  found  to  bo  useless  to  attempt  storing  tho 
water,  owing  to  the  i)orous  uature  of  the  soil. 

Lime  and  sand,  or  mortar  ready  mixed,  had  to  bo  carried  to  tho  works  iu 
tho  same  manner,  as  also  all  materials  used  in  centering,  scaffolding,  d'c,  ainl 
for  temporar}'  roads  and  tho  permanent  way.  A  roadway  was  formed  d.-w  n 
the  incline,  as  near  as  possible  to  tho  works,  above  or  bolow  them,  and  other 
paths  from  it  to  the  difl'cront  works  ;  those  being  gouorally  washed  away 
during  the  rains,  had  to  bo  renewed  iu  many  places  every  season.  A  siding 
of  two  miles  in  leugtli  was  laid  in  tho  valloy,  from  tho  main  lino  in  t'no 
Coucan,  to  tho  contractors  yard,  below  tho  third  mile,  for  the  conveyance  of 
materials  from  Bombay.  Tho  permanent  way  was  laid  on  transverse  sleepers 
with  longitudinal  saddle  liearcrs,  3ft.  Sin.  long,  14iu.  wide,  aud  Sin.  thi  -k, 
secured  to  the  joint  sleepers  liy  fang  bolts,  aud  supporting  a  saddle  undor  tho 
joint  of  tho  rails.  The  locumotivo  engines  which  work  this  incline  are 
tank  engines  runuiu.g  in  pairs.  Their  dimensions  are  : — diameter  of  cjlindcr 
15in.,  and  length  of  stroke  22iu..  on  six  wheels  4ft.  in  diameter.  Honvior 
ono-ines  are  now  used,  with   t(>n  wheels,   six  of  which  are  coupled  and  the 
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four  leading  oues  are  oh  a  bogio  frame ;  a  plate  and  description  of  these 
engines  apj^ared  in  The  AirnzAN  volume  for  18(>2. 

The  water  supply  for  the  reversing  station,  is  obtained  by  pipes  laid  down 
the  incline  from  Lanowly,  at  which  place,  as  well  as  at  Kurjut  at  the  foot  of  the 
incline,  masonry  bunds  have  been  built  across  the  rivers.  A  safety  siding 
and  telegi-aph  office  have  been  made  at  the  fi^  milo,  tho  points  being 
always  open  from  the  ascending  lino  into  the  siding,  in  case  of  pai-t  of  a 
train  breaking  awa)',  when  ascending  the  incline. 

The  gradients  of  the  incline,  are  as  follows,  ascending  from  the  foot : — 


Level 

0  miles  33  chains 

lin 

37 

0 

miles  28  chains 

1  in  50 

2 

„      15 

^ 

lin 

76 

0 

„      27     „ 

1  in  40 

5 

6 

lin 

37 

1 

„      10     „ 

Level 

0 

,      10 

lin 

330 

0 

,.      23      „ 

lin42 

1 

,      11 

1  in 

40 

0 

„      51      „ 

1  in  43 

0 

„      31 

lin 

50 

0 

-,      41      „ 

1  in  40 

1 

,      46 

1  in 

40 

0 

„      63      „ 

1  in  50 

0 

,      39 

» 

Level 

0 

„      33      „ 

The  curves  upon 

it  are 
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Chains 

Of  15  chaii 

s  radius 

0 

22 

Of  20 

J, 

0 

28 
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ween  20 

and  .30 
Of  .30 

" 

1 

4 

48 
37 
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and  40 

jj 

1 

9 

...       40 

and  .50 

.J 

0 

71 

„      GO 

and  70 
Of  80 

" 

0 
0 

57 

78 

Sti 

aight 

5 

33 

OK  VAST  SINKINGS    OF   LAND    ON    THE    NORTHERLY    AND 

VVESTRRLY    COASTS    OF    FRANCE   AND    SOUTH    WESTERN 

COAST  OF  ENGLAND,  WITHIN  THE  HISTORICAL  PERIOD. 

By  R.  A.  Peacock,  Jersey. 

{^Continued  Jrom  page  28). 

ClIAPTEK   IX. 

Julius  G-i;sae,  Flint  the  Eldee,  Peocopitis. 

136.  It  will  now  be  convenient  to  gather  what  evidences  we  can  from 
"Casar's  Commentaries  on  the  Gallic  War,"  and  for  the  reader's  con- 
venience to  follow  them  with  an  exact  translation  (in  Article  145).  It 
incidentally  becomes  necessary,  in  pursuit  of  onr  object,  to  identify,  if 
possible,  the  localities  of  his  sea  fight  with  the  Veneti,  and  of  Sabinus's 
battle  with  the  Unelli  and  others.  These  events,  I  affirm,  took  place,  the 
former  near  Guernsey,  Herm,  and  Sercq.,  or  perhaps  Alderney ;  and  the 
latter  not  many  miles  distant  from  (the  present)  Coutanees.  It  is  well 
Itnown  that  Caisar's  skill  in  concise,  correct,  and  graphic  description  (of 
everything  occuring  under  his  own  personal  observation)  was  all  but  equal 
to  his  transcendent  skill  as  a  General,  and  that  his  accuracy  may  be  fully 
jelied  on.  The  object  of  course  is,  to  gather  what  we  can  of  the  geogra- 
tphical  state  of  the  localities  now  under  consideration,  in  his  time.  He 
was  assassinated  in  the  Senate  House  at  Rome,  on  the  15th  of  March, 
;b.c.  44,  in  the  56th  year  of  his  age,  twelve  years  after  his  victory  over 
.the  fleet  of  the  Veneti.     . 

137.  His  friend  Aulus  Hirtius,  who  .ippears  to  have  written  the  eighth 
hook  on  the  Gallic  War  says  in  it :  "  It  is  evident  amongst  all,  that 
nothing  has  been  finished  so  diligently  by  others,  as  not  to  be  surpassed 
by  the  elegance  of  the  Commentaries,  which  are  published,  lest  know- 
ledge of  such  important  events  might  be  wanting  to  authors,  and  are  so 
muci  approved  by  the  judgment  of  all ;  that  occasion  appears  to  be  taken 
away  from,  not  aftbrded  to  authors.  At  which  circumstance  my  wonder 
esceed*  that  of  others,  for  others  only  know  how  well  and  correctly  he 
finished  them,  but  I  also  "know  how  easily  and  quickly."  Some  remarks 
will  now  be  given  on  part  of  Caesar's  Third  Book. 

138.  There  can  be  no  doubt  that  the  country  surrounding  Dariorigum, 
which  was  near  but  not  on  the  site  of  Vannes,  as  well  as  that  city  itself 
did  at  one  time  belong  to  the  Veneti.  For  the  custom  of  calling  chief 
cities  after  the  peoples,  as  Vannes  from  the  Veneti  or  Vens,  Nantes  from 
the  Nannetes,  &c.,  began  in  the  times  of  the  the  emperors.  But  it  is  not 
certain  that  the  Dariorigum  country  belonged  to  the  Veneti  at  all,  in 
Cajsar's  time.  For  we  have  seen  that  Ptolemy  (A.D.  117  to  161)  leaves  a 
blank  for  the  name  of  the  owners  of  Dariorigum,  which  is  difficult  to  un- 
derstand if  it  belonged  to  the  Veneti.  And  at  any  rate  even  if  it  was 
theirs  in  Cscsar's  time,  it  is  probable  that  they  had  much  other  territory; 
for  Pliny  the  elder  (who  probably  wrote  within  a  century  after  the  sea- 
fight  with  the  Veneti),  states  that  they  had  "almost  two  hundred  islands." 
It  will  be  convenient  to  give  a  literal  translation  of  the  passage.*     After 
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enumerating  the  Aquitanian  Gauls,  he  says  with  respect  to,  "The  seas 
about  the  coast ;  between  the  Rhine  and  the  Seine  is  British  j  between  it  [the 
Seine]  and  the  Pyrenees,  is  Gallic.  Very  many  islands  (almost  two  hundred)* 
belonging  to  the  Veneti.  are  called  Veneticte,  and  in  the  Aquitanian  Bay  [i.e. 
the  Bay  of  Biscay]  Uliarius."  These  large  possessions  explain  and  corrcToorate 
the  facts  mentioned  by  Cae5ar,t  namely,  that  the  authority  of  the  Veneti 
was  by  far  more  extensive  than  that  of  any  of  the  neighbouring  states ; 
that  they  had  very  many  ships;  that  they  surp.issed  the  rest  in  naval 
knowledge  and  experience  ;  that  they  possessed  tlie  whole  of  the  few  ex- 
isting harbours;  and  that  tliey  had  nearly  all  as  tributaries  who  were 
accustomed  to  use  that  sea.  I  am  trying  to  satisfy  the  reader  in  this 
article,  not  only  that  we  may  not  suppose  that  the  sea-fight  with  the  Veneti 
took  place  to  the  westward  of  Britanny;  but  on  the  contrary,  tjhat  we 
must  suppose  that  it  took  place  close  to  some  of  the  islands  Alderney, 
Guernsey,  Herm  or  Sercq.  As  they  had  nearly  two  hundred 
islands  (some  of  which  are  still  of  considerable  extent  notwithstanding 
heavy  losses  of  territory  by  sinking  and  washing  away),  we  can  unde;*stand 
that  tlieir  ships,  soldiers,  and  sailors  may — indeed,  must — have  been  away 
at  one  or  more  of  the  most  important  islands;  for  how  can  we  suppose  so 
warlike  and  energetic  a  people  would  have  left  all  their  islands  ungarri- 
soned  and  unprotected?  And  this  view  is  supported  by  the  matters  of 
fact  that  though  Caesar  had  his  ships  built  in  the  Loire.J  at  some  thirty 
miles  distance  only  from  Dariorigum,  the  Veneti  neither  blockaded  him  m 
the  Loire,  nor  destroyed  his  ships  whilst  building,  or  when  built.  Where, 
therefore,  had  they  their  "  three  hundrjd  most  well-equipped  ships"  which 
he  mentions  in  Sec.  XIV.  ?  And  where  had  they  their  soldiers  ?  Doubtless 
most,  if  not  all  their  ships,  were  at  some  or  one  of  their  many  islands, 
namely,  in  that  "  Venetia,"  or  portion  of  Venetian  territory  where  it  was 
evident  that  Csesar  was  first  about  to  carry  on  war — as  he  himself  tell, 
in  the  hitter  part  of  Section  IX.  But  the  last  part  of  that  section  is 
quite  conclusive  as  to  the  locality  of  the  sea-fight.  We  will  quote  its 
"The  Veneti,"'  he  says,  "fortify  the  towns;  they  bring  corn  from  the 
fields  into  the  towns;  they  collect  ships  as  most  numerous  (quiim  plurimas) 
as  they  can  into  Venetia,  where  it  was  evident  that  Caesar  was  first  about 
to  carry  on  the  war.  They  unite  as  allies  to  themselves  at  that  war  the 
the  Osismii,  Lexobii,  Nannetes,^  Ambiani,  Morini,  Diablintes,  Menapiij 
they  send  for  auxiliaries  from  Britain,  which  is  situated  opposite  those 
countries  (eas  regiones)."  Observe,  he  distinctly  says  thaL  Britain  was 
opposite  those  countries,  namely  "Venetia,"  where  CiEsar  was  first  about 
to  carry  on  the  war.  And  clearly  Alderney,  Guernsey,  Sercq,  and  Herm 
are  ''opposite  Britain,"  but  no  part  of  the  west  coast  of  Britanny  is  so, 
nor  any  others  of  the  two  hundred  islands.  And  I  believe  that  it  was  in 
the  neighbourhood  of  the  three  latter  islands  named,  because  Guernsey, 
Herm,  and  Jethou  must  have  been  then  united  together  as  one  island,  and 
must  have  been  far  more  extensive,  and,  therefore,  more  important,  than 
Alderney,  that  the  sea-fight  took  place.  There  is  a  farther|circumstance  which 
appears  to  count  for  something.  Whydidnot  an  authorso  correct  and  graphic 
as  CiBsar  call  the  Venetia  in  question  "  island,  or  islands  ?  "  The  answer 
appears  to  be,  because  his  word  countries  or  regions  is  especially  appro- 
priate; for,  as  Diodorus  tells  iis,  at  low  water  they  had  the  peculiarity  of 
looking  like  peninsulas ;  and  we  find  Caesar  himself  ||  speaking  of  them  as 
"  little  tongues  oxiA promontories."^  They  were  not  clearly  and  exclusively 
islands — a  more  neutral  or  comprehensive  term  was  preferable;  and 
Caisar,  who  always  used  the  best  words  for  his  purpose,  calls  them  "  eas 
regiones,"  which  words  fulfil  the  requirements  of  the  case  exactly. 

139.  The  locality  will  be  farther  fixed  and  confirmed  by  other  statementfl 
of  Csesar ;  while  at  the  same  time,  in  other  ways,  he  throws  much  light 
on  the  present  subject  of  enquiry.  He  speaks  in  section  ix.  of  "  the  nature 
of  the  place,"  and  that  "  they  knew  the  foot-roads  to  have  been  cut  up  by 
estuaries."  Now  in  restoring  the  probable  ancient  coast  line  in  the  first 
map,  of  course  it  was  necessary  to  continue  the  rivers  across  tho  territory 
now  lost.  This  was  done  by  sketching  their  supposed  courses  along  the 
deepest  soundings,  for  it  is  well  known  that  the  river  bed  is  the  lowest 
ground  in  every  cross  section  of  a  valley,  except  at  the  mouth  or  delta, 
where  the  level  has  been  raised  by  deposit  of  mud  brought  down  by  the 
river  itself.  The  land  streams,  brooks,  and  rivers,  must,  thei-efore,  have 
run  across  the  long  space  which,  as  Diodorus  has  told  u?,  was  dried  by  the 
ebb  tide :  and  thus  estuaries  appear  on  the  map  which  necessarily  cut  up 
the  foot  roads. 

140.  We  learn  in  Section  XII.,  that  their  towns  were  placed  on  extreme 
tongues  and  promontories.  Supposing  that  "  hou  "  means  a  house,  and, 
therefore,  that  its  plural  means  a  group  of  houses  or  a  town,  we  shall 


•  The  Italics  are  the  present  writers.  t  Book  3,  Sec.  viii.  J  Sec.  13f. 

§  Clearly  the  Nannetes,  or  people  of  Nantes,  are  not  opposite  Britain,  and  Csesar 
cannot,  therefore,  have  meant  that  the  allies  of  the  Gauls  were  opposite  Britain,  but  that 
the  countries  (regiones),  namely  "  Venetia,"  where  Ctesar  was  about  to  carry  on  the  war, 
were  opposite  Britain. 

II  Sect. XII. 

*i  In  some  editions  the  word  is  "Unguis,"  tougues;  in  others  "lingulis,"  littl* 
tongues. 
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then  have  the  various  (present)  islets  or  barren  rocts,  of  whose  names 
"hou"  or  "ou"  forms  part;  identified  as  the  former  sites  of  towns. 
Captain  Richards,  R.N.,  chief  of  the  Admiralty  Survey  of  the  Channel  Islands' 
Seas,  now  in  progress,  finds  that  if  the  sea  bottom  was  lifted  22  fathoms, 
the  bottom  would  be  dry  at  low  water  all  the  way  from  Guernsey  to  the 
continent,  except  one  space  of  about  a  mile  wide,  which  is  two  fathoms 
deeper.  Suppose  then,  for  the  sake  of  the  present  argument,  that  the 
eea  about  and  amongst  the  Channel  Islands,  as  well  as  the  islands 
themselves,  were  lifted  22  fathoms  higher,  we  should  have  a  state  of 
things  in  accordance  with  Diodorus's  description,  and  Jersey  would  have 
.become  an  integral  part  of  the  continent.  The  remark  of  Caisar  at  the 
end  of  Section  XII.  appears  to  be  quite  conclusive  that  the  sea-fight 
did  not  take  place  on  the  west  of  Britanny.  Because,  if  the  Romans 
had  only  had  to  sail  from  one  part  of  the  west  coast  to  another  part  of 
the  same  west  coast,  they  could  not  have  had  '■  the  greatest  difficulty  in 
sailing  in  an  immense  and  open  sea."  While,  on  the  other  hand,  they 
must  have  had  that  difficulty,  in  sailing  from  the  mouth  of  the  Loire  to 
the  northern  Channel  Islands. 

141.  The '■shallows  "  which  Cajsar  mentions  in  Sections  XII,  XIII..  are 
in  perfect  harmony  with  what  Diodorus  has  said,  and  with  the  present 
argument.  For  if  "  a  long  space  "  was  so  shallow  as  to  be  dried  at  low 
water,  as  the  'atter  assures  us  was  the  Cf.se,  there  must  have  been 
"shallows"  and  "great  stones  and  ragged  rocks,"  as  stated  at  the  end 
of  Section  XIII.,  and  of  very  great  extent  too,  and  of  course  of  a  nature 
to  be  dreaded  by  his  ships. 

142.  To  the  late  Mr.  Ahier  the  credit  is  due  for  the  happy  idea  tliat 
"Caesar's  Promontories"  are  identical  with  "Diodorus's  Peninsulas." 
And  his  valuable  and  suggestive  work  ''Tableaux  Historiques  de  la  Civili- 
sation de  Jersey,"  and  his  lending  me  Abbe  Manet's  book  in  connection 
with  the  stumps  of  trees  in  the  sea  bottom  together,  first  led  me  to  study 
this  subject.  The  same  hypothesis  which  restores  '■  Diodorus's  Penin- 
sula.s,"  restoi'es  also  ''Cfesar's  Promontories,"  and  does  a  good  deal  more. 
For  example,  let  us  again  take  Section  XIII.  We  are  there  informed 
that  the  towns  'were  built  on  extreme  tongues  and  promontories,"  and 
taking  the  word  •'  lious  "  as  signifying  assemhlages  of  honses,  we  shall  have 
towns  firstly  at  Liliou  and  Jethon,  at  the  restored  Guei'nsey  island ;  a  town 
atBrec7io«(,  another  town  at  restored  Sercq  island,  and  another  town,  Bur7io«(, 
at  restored  Aklerney  island,  to  say  nothing  of  the  Ecre^ows  and  Diro?(illes. 
And  the  people  at  Jetliou  town,  may  have  produced  Mr.  Lukis's  shell 
middings.  All  these  hous,  or  collections  of  houses,  would  find  themselves 
near  the  coasts  of  those  restored  islands,  that  is  to  say,  "on  extreme 
tongues  and  promontories,"  as  the  first  map  shows.  The  "shallows"  are 
thus  restored,  because  the  vast  tract  left  dry  at  low  water,  must  in  great 
part  have  been  shallow  at  high  water.  By  means  of  their  many  ships 
the  Veneti  carried  away  their  effects,  up  the  Estuaries  I  suppose,  to  towns 
in  the  interior,  where  the  advantages  they  had  in  defending  themselves 
are  obvious.  Amongst  other  reasons,  because  the  Roman  ships  being  in 
channels  which  were  perhaps  narrow,  certainly  narrow  in  some  parts,  the 
Gauls  could  attack  them  from  both  sides.  It  is  observable  that  he  men- 
tions that  the  tides  were  qreat,  which  can  with  more  propriety  be  said 
of  the  thirty  feet  tides  of  Guernsey,  than  of  the  tides  on  the  west  of 
Britanny,  which  are  not  half  as  great. 

143.  In  Section  XIV  Caesar  finding  that  storming  the  towns  in  detail 
was  labour  in  vain,  resolves  to  wait  for  his  fleet.  And  as  soon  as  his  fleet 
was  seen  by  the  enemy,  abont  three  hundred  of  their  exceedingly  well 
equipped  ships  ranged  themselves  in  order  of  battle  opposite  the  Roman 
ships.  And  the  Romans  ultimately  won  the  sea-fight,  chiefly  by  the 
stratagem  of  cutting  the  riggings  of  the  Gallic  ships  with  long  scythes, 
which  rendered  them  unmanageable.  The  affair  of  the  sea-fight  "  was 
carried  on  in  the  sight  of  Casar  and  all  the  army,  so  that  no  deed  of 
greater  bravery  could  be  concealed ;  for  all  the  hills  and  higher  places, 
whence  there  was  a  near  view  to  the  sea,  were  held  by  [Caesar's]  army." 
I  think  Cajsar  and  his  army  must  have  viewed  this  sea-fight  from  the 
heights  of  Guernsey,  Herm.  Jethou,  and  Sercq ;  or  some  or  one  of  them — 
rather  than  from  Aldorney.  Because  the  four  islands  named,  are  now,  and 
must  have  been  then  collectively  of  considerably  more  importance  and 
greater  extent  than  Alderney,  and  therefore  were  more  likely  to  be  the 
chosen  centre  of  the  power  of  the  Veneti.  Compare  the  last  part  of  Sec. 
XI  with  the  last  part  of  Sec  XIV,  and  it  will  be  evident  that  Caesar,  his 
army,  and  the  two  fleets,  were  all  assembled  in  some  regions  "  opposite 
Britain,"  which  must  have  been  the  Northern  Channel  Islands. 

144.  In  Sec.  XV  some  of  the  Gallic  ships  having  been  boarded  by  the 
Romans,  the  Gauls  sought  safety  by  flight,  and  the  Romans  ultimately 
captured  or  destroyed  nearly  every  ship  of  the  Veneti  before  night.  In 
Sec.  XVI  we  learn  that  the  Veneti  and  the  whole  of  the  maritime  powers 
were  subdued,  and  Csesar  took  a  severe  revenge. 

In  Sec.  XI.  we  learn  that  Sabinus  was  sent  with  three  legions  to  the 
TJnelli,  Curlosolita!  and  Lexovii  (which  last  people  probably  occupied  the 
W.W.  part  of  Calvados),  to  keep  those  peoples  in  check.  That  is  to  say,  to 
interpose  a  cordon  militaire  between  those  three  peoples  and  the  Northern 


Channel  Islands,  and  prevent  help  of  any  kind  being  sent  to  the 
Veneti. 

In  Sections  XVII.  to  XX.  inclusive  we  learn  that  Sabinus  arrived  in  the 
borders  of  the  Unelli,  which  people,  as  Ptolemy  has  established,  were  seated 
at  and  about  Coutances,  not  many  miles  distant  from  the  site  of  which 
city  Sabinus  must  have  fought  and  conquered  ViriJovix.  In  Sec.  XX.  we 
find  that  at  one  and  the  same  time  Casar  was  assured  of  the  victory  of 
Sabinus,  and  Sabinus  of  the  naval  battle.  This  mutual  hearing  of  tlie 
two  victories  at  the  same  time,  seems  to  signify  that  they  took  place  at  no 
great  distance  from  each  other.  Which  circumstance  favours  the  belief 
that  the  sea-fight  took  place  near  Sercq  or  Guernsey,  which  are  only  some 
forty  miles  distant  from  Ptolemy's  harbour  of  the  Crotiatoni  in  the  territory 
of  the  Unelli  not  far  from  which  Sabinus's  tattle  took  place,  probably.  If 
the  notion  of  the  sea-fight  having  taken  place  in  the  Bay  of  Biscay  op- 
posite Vannes  (which  some  believe),  were  not  already  demolished,  as  I 
think  it  is,  by  the  necessity  of  the  locality  being  "opposite  Britain,''  we 
have  this  farther  objection  to  the  neighbourhood  of  Vannes  being  taken 
as  the  loe!\llty.  Namely,  its  distance  from  the  Unelli.  For  the  distance 
from  the  Unelli  to  Sercq  is  only  about  one  sixth  as  far  as  the  distance  from 
the  Unelli  to  the  sea  on  the  west  of  Vannes.  Whence  it  follows  that  it 
would  be  extremely  improbable  that  Sabinus  and  Ca-sar  should  mutually 
hear  of  each  other's  victory  at  one  and  the  same  time,  because  in  those 
days  of  no  steam,  a  Roman  ship  could  not  sail  (except  by  an  improbable 
combination  of  favourable  circumstances)  from  the  Unelli  by  way  of 
Ushant  to  the  neighbourhood  of  Vannes — in  the  same  space  of  time  which 
would  be  required  for  another  ship  to  sail  in  the  contrary  direction.  For 
obviously, the  winds  and  tides  favourable  to  one  ship,  would  be  unfavourable 
to  the  other.  Hence  it  is  very  probable  that  the  battles  took  place  jtear 
each  other  — as  at  Sercq  and  on  the  west  of  Coutances,  for  example.  One 
ship  could  sail  a  short  distance  (chiefly  along  an  estuary)  in  the  same  space 
of  time  which  was  required  for  another  ship  to  sail  in  a  contrary  direction. 
This  view  is  corroborative  of  the  theory  that  the  battles  took  place 
respectively,  about  some  of  the  Northern  Channel  Islands,  and  near 
Coutances.  To  suppose  the  messengers  between  Caesar  and  Sabinus,  to 
have  gone  overland,  appears  to  be  quite  out  of  the  question.  Because  the 
distance  is  more  than  a  hundred  geographical  miles  in  a  straight  line,  and 
would  have  been  through  their  enemies  country.  If  we  accept  the 
Emperor  of  the  Frenc'i's  statement  that  the  battle  took  place  on  the  east 
of  Avranches,  the  distance  would  not  have  been  much  less. 

We  have  thus  endeavoured  to  draw  fair  and  reasonable  conclusions, 
from  faithful  translations. 

Tlie  Emperor  of  the  French,  in  vol.  2  of  his  most  interesting  "History 
of  Julius  Caesar,"  page  147,  arrives  at  the  following  conclusions  :  That 
the  country  of  the  Veneti  aSo;;^  Vannes.  would  be  the  first  attacked.  That 
the  Veneti  gathered  together  all  their  ships,  "  no  doubt,  in  the  vast 
estuary  formed  by  the  river  Auraj-,  in  the  Bay  of  Quiberon,"  as  he 
represents  on  Plate  12.  And  again,  page  149,  "  We  may  admit  that  Ca?snr 
started  from  the  neighbourhood  of  Nantes,  and  directed  his  march  to  the 
Roche-Bernard,  where  he  crossed  the  Vilaine.  and  arrived  in  the  country 
of  the  Veneti."  And  page  150,  "He  encamped  to  the  south  of  the  B.iy 
of  Quiberon,  near  the  coast,  on  the  heights  of  St.  Gildas,"  with  his  army. 
(See  Plate  12)  And  page  156,  respecting  the  scene  of  Sabinus's  contest 
with  the  Unelli :  "  He  (Sabinus)  established  himself  on  a  hill  belonging  to 
the  line  of  heights  which  separates  the  basin  of  the  sea  from  the  Celune. 
where  we  iiow  find  the  vestiges  of  a  camp  called  Du  Crastellier,  at  the 
distance  of  seven  kilometres  to  the  east  of  Avranches."  (See  Plate  13.) 
In  his  Plate  1,  it  is  remarkable  that  along  the  west  coast  of  Normandy, 
the  Emperor  exhibits  the  then  coast  line  considerahlt/  farther  west  than 
it  is  at  present.  Commencing  at  the  Pointe  de  Cancalle,  it  runs  about 
midway  between  the  Minquiers  and  the  present  west  coast,  thence  about 
midway  between  Jersey  and  the  Norman  coast,  whence  it  runs  out  to 
Cape  la  Hague,  where  it  tapers  to  a  point.  It  is  called  "Cote  au  temps 
de  Cesar."  The  present  writer  thinks  it  quite  possible  that  the  emperor 
is  correct  as  to  the  locality  of  Sabinus's  battle.  The  emperor's  other 
views  quoted,  do  not  accord  with  the  reasonings  which  have  been  sub- 
mitted to  the  reader.  His  Majesty's  volume  was  entered  at  the  office  of  the 
Minister  of  the  Interior  so  lately  as  May,  1866 — See  publisher's  announce- 
ment, facing  title.  The  present  writer  showed  from  Plolemy,  &c.,  several 
years  before  that  date,  that  the  land  extended  much  farther  westward  than 
the  line  in  the  Emperor's  map,  and  frequently  insisted  on  the  fact  of  these 
extensive  sinkings  in  friendly  conversations  with  M.  Edouard  le  Hc'richer, 
who  at  length  admitted  that  there  might  have  been  a  little  sinking.  It 
is  believed  that  this  accomplished  philologist  took  an  active  part  in 
developing  the  scenes  of  Caisar's  achievements  in  Western  Normandj'  for 
the  Emperor's  volume. 

TeANSLATION  of  PAET  of  C.F.3AHS'  COMMENTARIES  ON  THE  GALLIC  WaB. 
116.  Book  II.,  s.  xxxiv., — "  .\t  the  same  lime  he  (Cicsar)  was  informed  by  Publiut 
Crassus,  wliom  he  had  eent  with  one  legion  to  the  Veneti,  Unelli,  Osismii,  Curio$olit», 
Sesuvii,  Aulcrci,  Khedonea,  which  are  maritime  states,  aud  toudi  on  the  ocean,  that  all 
those  states  had  been  reduced  into  the  authority  and  i>ower  of  the  Roman  people. 
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Book  III.,  s.  vii., — "*  *  when  Cassar  thonsrht  Gaul  subdued  from  all  reasons; 
the  Belga;  bein?  overcome,  the  Germans  being  expelled,  the  Seduni  being  conquered  in 
the  Alps;  a  sudden  war  arose  in  Gaul.  This  was  the  cause  of  that  war.  P.  Crassus,  a 
young  man,  wintered  with  the  seventh  legion  among  the  Andes"  nearest  the  ocean  sea. 
He  sent  off  many  prirfects  and  tribunes  of  soldiers  into  the  neighbouring  states  for  the 
purpose  of  seeking  corn,  because  there  was  a  scarcity  of  corn  in  these  places,  in  which 
number  T.  Teirastdius  had  been  sent  to  the  Eusubii;  M.  Trebius  Gallus  to  the  Curioso- 
litw  ;  Q.  Velanius  with  T.  Silius  to  the  Veneti. 

VIII.  The  authority  of  this  state  is  by  far  the  most  extensive  of  all  the  maritime  coast 
of  those  regions  (regiones) ;  because  the  Veneti  have  both  very  many  ships,  with  which 
they  have  been  accustomed  to  sail  into  Britain;  and  they  excel  the  rest  in  the  knowledge 
and  use  of  nautical  things;  and  in  the  great  and  open  force  of  the  sea,  few  harbours 
intervening  which  they  alone  hold,  they  have  nearly  all  tributaries,  who  have  been  accus- 
tomed to  use  the  same  sea.  Thelbeginning  of  the  detaining  of  Silius  and  Velanius  was 
from  them  (the  Veneti),  because  through  them  they  thought  they  would  recover  their 
hostages  whom  they  had  yiven  to  Crassus.  The  neighbouring  (peoples)  induced  by  the 
authority  of  these  (the  Veneti),  (as  the  designs  of  the  Gauls  are  sudden  and  immediate) 
detain  Trebius  and  Terrasidius  from  the  same  cause ;  and  ambassadors  being  quickly 
sent,  they  conspire  among  themselves  through  their  chiefs;  that  they  would  do  nothing 
except  by  common  design,  and  would  bear  the  same  issue  of  all  fortune,  and  they  entice 
the  other  states,  that  they  would  rather  remain  in  that  liberty,  which  they  had  received 
from  (their)  ancestors,  than  endure  the  slavery  of  the  Eomans.  All  the  maritime  coast 
being  brought  over  quickly  to  their  opinion,  they  send  a  general  embassy  to  P.  Crassus, 
"  If  he  wishes  to  receive  his  (ambassadors),  he  may  send  back  to  them  (their)  hostages." 

IX.  Of  which  things  Cfflsar,  being  well  assured  by  Crassus,  orders  long  ships  (ships  of 
war)  to  be  built  meanwhile  in  the  river  Loire  (Liger),  which  flows  into  the  ocean,  rowers 
to  be  prepared  from  the  province,  sailors  to  be  obtained,  because  he  was  too  far  distant. 
These  things  being  performed  quickly,  he  hastened  to  the  army  as  soon  as  he  could 
through  the  time  of  the  year.  The  Veneti  and  also  the  other  states,  the  arrival  of  Ciesar 
being  known,  because  they  at  once  understood  how  great  a  crime  they  had  committed  of 
themselv  s,  that  ambassadors — a  name  which  had  always  been  holy  and  inviolate  among 
all  nations — being  detained  by  themselves  and  cast  into  chains,  resolve  to  prepare  war  for 
the  greatness  of  the  danger,  and  chiefly  those  things  which  might  belong  to  the  use  of 
ships;  with  greater  hope  on  this  account,  because  they  trusted  much  in  the  nature  of  the 
place.  They  knew  the  foot  roads  were  cut  up  by  estuaries;  that  navigation  was  pre- 
vented by  (our)  ignorance  of  the  places  and  the  fewness  of  the  harbours;  they  trusted 
that  our  armies  could  not  delay  long  among  themselves  for  want  of  com.  And 
though  at  last  all  things  might  happen  contrary  to  their  expectation,  yet  that  they  could 
effect  much  with  sh'ps;  that  the  Romans  had  neither  any  force  of  ships,  nor  knew  the 
shallows  (vada),  harbours,  islands,  of  those  places  where  they  were  about  to  carry  on  the 
war,  and  they  saw  clearly  that  navigation  in  an  enclosed  sea,  and  in  a  most  immense  and 
open  ocean,  were  far  difl'erent.  These  designs  being  adopted,  they  fortify  the  towns,  they 
bring  corn  from  the  fields;  they  collect  as  many  ships  as  they  possibly  can  into  Venetia, 
where  it  was  evident  that  Csesar  was  ttrst  about  to  carry  on  the  war.  They  unite  to 
themselves  as  allies,  for  that  war,  the  Osismii,  Lexovii,  Nannetes,  Ambiani,  Morini,  Dia- 
blintee,  ilenapii ;  they  send  for  auxiliaries  from  Britain,  which  is  opposite  those  regions 
(eas  regiones.") 

X.  He  states  his  difficulties  and  the  many  reasons  he  had  forgoing  to  war,  and  resolves 
to  distribute  his  army  more  widely. 

XI.  Therefore  he  sends  his  lieutenant  Labienus,  with  the  cavalry  to  the  Tieviri,  who 
are  nearest  to  the  Rhine,  and  gives  him  certain  directions  as  to  the  Belgse,  which  are 
immaterial  to  the  present  purpose.  He  orders  P.  Crassus,  with  twelve  legionary  cohorts 
and  a  great  number  of  cavalry,  to  set  out  into  Aquitania,  lest  auxiliaries  should  be  sent 
out  of  these  nations  into  Gaul,  and  su;h  great  nations  should  be  united.  He  sends  Lieut. 
Q.  Titurius  Sabinus  with  three  legions  to  the  Unelli,  the  CuriosolitK,  and  the  Lexovii,  to 
take  care  that  that  band  (of  people)  should  he  checked.  He  appoints  D.  Brutus,  a  young 
man,  to  the  fleet  and  to  the  Gallic  ships,  which  he  had  ordered  to  assemble  from  the 
Pictones  and  Santoni,  and  the  other  subdued  countries :  and  he  orders  him  to  set  out  as 
soon  as  he  could  to  the  Veneti.    Himself  hastens  thither  with  the  infantry. 

XII.  The  situations  of  the  towns  were  commonly  of  this  sort,  that  being  placed  in 
extreme  tongues  {Huijnis,  or  Unr/ulls),  and  promontories,  there  was  neither  access  for 
infantry  when  the  tide  rose,  which  happens  always  twice  in  the  space  of  twenty-four 
hours,  nor  for  ships,  because  the  tide  ebbing  again  the  ships  might  be  injured  on  the 
shallows.  Thus,  from  each  cause  an  assault  of  the  towns  was  prevented;  and  if  at  any 
time,  perhaps,  overcome  by  the  greatness  of  a  work,  the  sea  being  shut  out  by  a  mound 
and  by  piers,  and  these  being  raised  nearly  as  high  as  the  walls  of  the  town,  they  had 
begun  to  despair  of  their  fortunes.  By  many  ships,  of  which  they  had  very  great  abundance, 
they  carried  away  all  their  eflects  and  betook  themselves  into  the  nearest  towns;  there 
they  defended  themselves  again  by  the  same  advantages  of  the  place.  They  did  these 
things,  therefore,  more  easily  for  a  great  part  of  summer,  because  our  ships  were  detained 
by  storms,  and  there  was  the  greatest  difficulty  in  sailing  in  an  immense  and  open  sea, 
with  great  tides,  with  few  and  almost  no  harbom-s." 

XIII.  He  then  describes  the  manner  in  which  the  ships  of  his  enemies  were  built, 
armed,  and  rigged.  The  only  advantage  his  fleet  had  was,  that  it  was  swifter,  but  his 
enemies'  fleet  wcs  better  suited  to  the  place,  being  more  strongly  built,  and  able  to  with- 
stand the  violence  of  storms,  so  that  when  the  sea  began  to  rage  they  could  trust  them- 
selves to  it,  and  they  could  bear  a  storm  more  easily,  "and  could  stop  more  safely  on  the 
shallows  and  being  left  by  the  tide,  they  feared  not  the  great  stones  and  ragged  rocks  ; 
the  chances  of  all  vphich  things  were  to  be  dreaded  by  our  ships. 

XIV.  Many  towns  being  stormed,  when  Casar  understood  that  so  much  labour  was 
taken  in  vain,  neither  could  the  flight  of  the  enemies  be  cheeked,  the  towns  being  taken, 
nor  could  they  be  injured,  he  resolved  to  wait  for  his  fleet.  When  it  assembled  and  was 
first  seen  by  the  enemy,  about  three  hundred  of  their  best  equipped  ships  having  set  out 
from  port,  ranged  themselves  opposite  our  (ships)."  The  Romans  won  the  sea-fight 
chiefly  by  the  stratagem  of  cutting  the  riggings  of  the  Gallic  ships  with  long  scythes, 
which  rendered  them  unmanageable.  He  proceeds: — "  The  rest  of  the  contest  depended 
on  bravery,  in  which  Cassar's  soldiers  easily  excelled  ;  and  the  more  so  because  the  affair  was 
carried  on  in  tl  e  sight  of  Caesar  and  all  the  army,  so  that  no  deed  of  greater  bravery 
couhl  be  concealed,  for  all  the  hills  and  higher  places,  whence  there  was  a  near  view  to 
thesea,  were  held  by  the  army." 

XV.  From  this  Section  we  gather  that,  the  yards  of  the  Gallic  ships  being  thrown 
down,  some  of  them  were  boarded  by  the  Romans,  which,  when  the  Gauls  saw,  they 
sought  safety  by  flight,  and  the  ships  drifting  with  the  wind,  so  great  a  calm  suddenly 
came  on  that  they  could  not  move,  which  was  most  convenient  in  respect  of  the  business 
to  be  done,  for  the  Romans  pursued  and  stormed  each  ship,  so  that  vei-y  few  out  of  all 
the  number  could  get  to  land  before  the  night  came  on.  The  battle  was  fought  from  the 
fourth  hour  until  sunset. 

"XVI.  By  which  battle  the  war  of  the  Veneti  and  of  the  whole  maritime  coast  was 
finished,"  and  they  surrendered  to  Caesar  who  resolved  to  be  revenged  on  them,  and 
therefore  he  put  all  the  senate  to  death  and  sold  the  rest. 

"XVI.  Whilst  these  things  were  carried  on,  Q.  T  Sabinus  arrived  in  the  borders  of  the 
Vnelli  with  the  forces  he  had  received  from  CaJsar.      Viridovix   commanded  them   (the 


*  Valpy's  edition  says  "people  of  Anjou,  whom  Pliny  calls  Andeeavi  or  Andegavi," 
vol.  I.,  p.  114.    It  is  on  the  Loire. 


Unelli)  and  had  the  chief  power  over  all  those  states  which  had  revolted,  from  whom  h« 
had  collected  an  army  and  great  supplies.  And  in  these  few  days  the  Auleroi,  Eburovices 
and  Lexovii ;  their  senate  being  put  to  death  because  they  were  unwilling  to  be  advlsaM 
of  the  war,*  shut  tlieir  gates  and  joined  Viridovix,"  with  a  great  number  of  abandoned' 
men  and  robbers. 

"  XVIII.  Sabinus  kept  himself  in  camp  convenient  for  all  purposes,  while  Viridovix 
encamped  opposite  him  at  a  distance  of  two  miles."  Viridorix  daily  offered  battle,  hut 
Sabinus  affected  to  be  afraid,  and  so  came  into  contempt  with  the  Gauls,  and,  in  fact,  he 
did  not  think  he  ought  to  accept  battle  against  so  many,  Caesar  being  absent,  who  ought 
to  hold  the  chief  command,  unless  a  favourable  opportunity  offered. 

XIX.  Sabinus,  by  the  stratagem  of  sending  a  Gaul  to  the  enemy,  who  affected  to  be  a 
deserter  but  really  was  a  spy,  induces  the  Gauls  to  attack  him  in  his  fortified  camp. 

XX.  Sabinus's  camp  was  high  and  gradually  steep  from  the  bottom,  about  a  thousand 
paces.  Up  this  steep  the  Gauls  hastened  at  great  speed,  and  by  reason  of  the  steepn.esg 
and  the  great  burdens  of  fascines  which  they  carried,  became  exhausted  and  out  ot 
breath.  Sabinus  gives  the  signal,  the  Romans  charge,  and  the  Gauls  immediately  turn 
their  backs  and  are  killed  in  great  numbers,  and  the  cavalry  having  pursued  the  rest, 
very  few  escaped.  "  Thus  at  the  same  time  Sabinus  was  informed  of  the  naval  battle, 
and  Ciesar  of  the  victory  of  Sabinus,  and  all  the  states  surrendered  themselves  imme- 
diately to  Titurius." 

By  the  kindness  of  a  friend  I  liave  a  copy  and  translation  of  part 
ofLib.  iy.  of  Procopius,  De  Bello  Oothico.  Procopius  is  so  wild  in  his 
statements,  and  so  much  at  fault  in  his  geography,  that  it  is  of  no  use  to 
quote  him. 

CHAPTER    X. 
Ox  THE    Significance   or   some  of   the  Navies   of   Pipages  on  ths 
Sailing  Charts  of  the  Channel  Islands. 

110.  It  is  common  and  notorious  that  places  are  often  named  from  some 
peculiarity  of  form,  position,  colour,  &c.  The  Bill  of  Portland,  for  example, 
is  so  called  from  its  resemblance  to  the  bill  or  beak  of  a  bird,  the  northern 
part  of  the  (so-called)  Isle  of  Portland,  forming  the  head  of  tlie  bird,  and 
Chesil  Bank  its  neck.  In  case  of  any  convulsion  of  nature  destroying  part 
of  Portland,  or  of  the  Bank,  it  would  be  known  that  the  head,  or  the  neck, 
or  the  bill  was  missing,  and  thus  names  become  things.  Again,  take 
Lizard  Point,  which  is  so  called  from  the  variety  of  colours  of  the  Ser- 
pentine Rock,  of  which  it  is  formed,  resembling  the  colours  of  a  Lizard, 
and  the  Serpentine  Rock  is  also  so  called  from  its  variety  of  colours 
resembling  those  of  a  serpent's  back.  In  this  case  the  latter  name  helps 
to  an  approximate  date,  for  we  know  that  the  igneous  rock  called  Ser- 
pentine, was  only  so  called  within  the  recent  period  since  geology  became 
a  science.  For  it  was  called  the  Damnonium  and  Ocrinum  Promontory  in 
Ptolemy's  time.  Take  another  example.  The  Land's  End  is  so  called 
from  being  the  extremity,  or  most  western  point,  of  England,  but  there 
was  a  period  (probably  in  Ptolemy's  time)  when  the  land  extended  still' 
farther  towards  the  north-west ;  consequently  the  present  Land's  End  can 
only  have  been  so  called  since  the  second  century.  In  this  way  every 
name  on  the  Channel  Islands'  chart  becomes  a  history,  if  we  could  only 
interpret  it  rightly.  A  few  of  these  have  been  interpreted  chiefly  by 
eminent  authorities,  and  have  already  been,  or  will  now  be,  laid  before  the 
reader.  I  mention,  as  far  as  I  know,  what  these  authorities  have  done, 
taking  their  names  in  alphabetical  order  : — 

{a).  M.  de  Gerville,  who  studied  the  antiquities  of  Xormandy,  &c.,  forty 
years,  and  copied  five  or  six  thousand  pages  of  MSS.  and  records.  He  did 
much  in  marine  dredging. 

(5).  M.  Edouard  le  He'richer,  Regent  de  Rhetorique  au  College 
d'Avranches,  author  of  a  copious  Anglo-Normande  and  other  Glossaires, 
comprising  more  than  1,300  octavo  pages,  and  evincing  vast  research  from 
the  very  numerous  quotations.  And  also  author  of  "  Avranchin  Monu- 
mental et  Historique,"  consisting  of  750  octavo  pages,  and  likewise 
affording  internal  evidence  of  great  research. 

(c).  Mr.  George  Metivier,  who  has  devoted  great  part  of  his  life  to 
philological  studies,  and  whose  accomplishments  in  that  science  are  such 
that  his  countrymen  and  others  are  even  now  engaged  in  publishing  an 
Anglo-Normande  dictionary  of  his  own,  as  a  testimonial  in  his  honour, 
with  his  portrait  prefixed.  T  have  done  what  I  could  to  induce  this  gen- 
tleman, with  whom  I  have  had  (to  me)  a  most  interesting  correspondence, 
to  pursue  his  inquiries  into  the  origins  of  Channel  Islands'  topographical 
names.  Dr.  Hoskins,  F.R.S.,  of  Guernsey,  is  honorary  secretary  for 
promoting  Mr.  Metivier's  testimonial. 

{d).  Professor  Williams,  of  Lampeter  College.  He  is  Professor  of  Welsh 
there,  and  Britanny  having  been  colonised  by  a  Welsh  speaking  people, 
that  language  is  one  of  the  foundations  of  the  Breton  language. 

Two  of  my  ft-iends  who  are  also  quoted,  and  myself,  are  amateurs.  For 
my  own  part,  I  make  no  claim  to  be  an  expert  in  philological  science,  and 
therefore  leave  the  various  interpretations  of  words  to  the  reader's  own 
judgment. 

147.  With  regard  to  the  question  whether  any  of  the  names  on  the  charts 
are  likely  to  have  been  given  by  caprice.  It  has  been  a  custom  from  time 
immemonal  for  the  whole  agricultural  populations  of  these  islands,  during 
certain  periods,  which  occur  several  times  in  every  year,  and  are  called 

*  Observe  that  the  senate  were  not  put  to  death  by  Cwsar  after  the  two  victoriei  because 
they  had  advised  the  war.  but  were  killed  by  their  own  people  because  they  would  not 
advise  the  wsx— during  the  affair  with  the  Veneti.  We  find  in  s.  20,  the  spy  telling  the 
Gauls  that  Ciesar  himself  is  pressed  with  great  difiiculties  by  the  Veneti,  proving  that  the 
two  battles  went  on  simultaneously. 
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"  vraic"-ing  seasons,  to  sally  forth  almost  en  masse,  in  carts  or  boats,  as 
the  case  requires  to  cut  and  bring  a\va3'  seaweed  for  manure  and  fuel. 
I^ey  have  names  for  far  more  rocks  than  are  named  on  the  charts,  which 
have  been,  doubtles!',  handed  down  from  generation  to  generation. 
Consequently  any  original  name  of  a  rock,  or  any  appropriate  name 
.suggested  by  a  special  circumstance,  may  have  been  adopted  from  time  to 
time  by  common  consent.  But  it  is  submitted  that  any  arbitrary  name 
suggested  merely  by  caprice,  without  any  appropriateness,  would  scarcely 
have  been-  adopted  by  the  many,  and  transferred  from  generation  to 
generation.  Some  of  the  following  names  have  reference  to  the  sinkings, 
others  have  not. 

Najies  or  Places  ox  the  Chanxei,  Islands  Chaets. 

Annouet.  —Mr.  Metivier  says  (August  4,  1866),  "  Perhaps  I  may 
not  have  erred  in  presuming  that  '  Annouet '  was  the  Bas  Breton 
A.nnaguet,''  i.e.,  anathematised,  doomed  to  destruction.  Hints  in  such 
cases^  are  always  more  or  less  useful.  When  '  le  Petit  Flambeau  de  la 
Mer'  was  compiled,  this  reef  was  very  extensive.  This  confirms  your 
previsions.'  The  present  writer  has  not  found  Annouet  on  any  of  the 
charts,  but  future  readers  will  find  it. 

AiDERNEr. — Mr.  Metivier  says,  speaking  of  Alderney,  "As  to  Origny, 
there  are  several  localities  of  that  name  in  Normandy.  In  the  oldest  of 
our  Celtic  '  gebicten'  (territories)  Ireland,  and  in  one  of  its  romantic  lakes 
there  is  an  '  .<4rJ»/«' very  near  tlie  point,  a  cape  not  unlike  '  la  Hague ; 
Ejn  (Rign)  in  Irish  means  a  point."     Hence  the  name  Arinia  for  Alderney. 

Casqtjet  Rocks. — Again  quoting  Mr.  Metivier:  "Concerning  Casqnet, 
i.e.,  Casus  rapes  in  our  Dictionnaire,  I  have  not  the  slightest  qualm." 
And  again,  "  Casquet  is  one  of  the  few  topographical  articles  in  our 
Dictionnaire.  The  termination  '  qnet '  ought  not  to  be  noticed.  Like 
cascadt,  casquet  comes  from  the  Italian  '  cascare,'  to  fall,  Latin  'ca.iicare,' 
a  verb  found  in  Plautus. 

If  so,  I  suggest  that  casus,  derived  from  cado,  signifies  "  to  tumble  cr 
fall  down  headlonj," — see  Ainsworth's  Latin  Dictionary — and,  therefore, 
a  very  appropriate  name,  if  the  ground  and  rocks  sunk  as  1  say  thej'  did. 

Desormes  Bank. — This  bank  is  situated  four  or  five  miles  north  of  the 
north-western  angle  of  Jersej'.  Does  it  mean,  as  the  name  signifies,  that 
the  bank  was  formerly  a  "Bank  of  Elms?"  We  need  not  wonder  at 
finding  a  modern  French  name  attached  to  the  place,  because  it  probably 
first  became  sea  as  lately  as  1356. 

Gbelets. — May  not  the  large  group  of  rocks  so  called,  situate  north- 
east of  the  Minquiers,  derive  their  name  from  Oreler  to  hail,  which  also 
means  to  spoil,  destroy,  or  ruin.  Because  when  the  ground  sunk  the  sea 
would  wash  away  the  soil,  and  ruin  the  tract  as  land.  In  Admiral  White's 
" Sailing  Directions"  the  Grelets  are  mentioned  as  "extensive  shelves  of 
sand,  shingle  and  rocks." 

Geune. — In  addition  to  what  has  already  been  said  in  Art.  26  on  this 
word,  it  may  be  farther  observed  that  the  word  "  Grume,'  which  only 
differs  from  "  Grune"  by  the  fraction  of  a  letter — always  signifies  soine 
product  of  dry  land.  For  instance  in  Kelham's  Dictionary  of  Norman 
words,  we  have  '■  Grume,"  "  Grun,"'  all  sorts  of  grain.  And  in  Fure';ieres 
L^niversal  Dictionary,  "  Grume''  is  said  to  signify  ^l•ood  icifJi  the  bark  on, 
in  contradistinction  to  wood  squai-ed.  In  M.  le  Iluricher's  "  Origines 
Germaniques,''  we  read  : — Grune,  du  Sax.  Oruna,  que  Du  Cange  dofinit 
"locus  paludosusus"  (a  marshy  place)  existe,  avec  Groin,  dans  des  localites 
raaritimes,  telles  qvie  la  plupart  des  ilots  des  Minquiers.  entre  la  Bretagne 
et  la  Nord  qui  sont  appelos  Grunes,"  &c.  The  word  Grune  does  not  appear 
aa  far  as  I  can  discover,  on  any  part  of  the  French  coasts  txcept  in  the 
Channel  Islands  Seas,  which  is  of  itself  a  remarkable  circumstance, — See  M. 
le  Hericher's  lucid  and  copious  explantion  in  his  "  Origines  Germaniques.'' 

Grune  has  in  one  instunee  been  applied  to  a  lofty  marine  rock,  which  is 
as  great  a  mistake  as  it  would  be  to  call  a  mountain  a  valley.  The  name 
has  probably  only  been  applied  to  that  particular  rock  within  the  recent 
period  since  Grune  became  an  obsolete  word,  understood  only  by  anti- 
quaries. Mr.  Metivier  <inderstands  the  word  to  signify  '  a  ridge  of  pebbles, 
it  is  a  matter  of  fact  also,  that  the  word  is  frequently  applied  to  a  low 
rock,  for  pebbles  are  scarce  in  these  seas.  And  supposing  (for  argument's 
sake)  that  all  the  Grunes  were  once  above  high  water,  they  would  then  have 
been  covered  with  earth  as  nearly  every  yard  of  terra  firma  is,  and  they 
may  have  been  as  stated  in  Art-  26,  "Grim"  (German)  the  Oreeii;  or  (as 
is  said  in  the  north  of  England)  "  Grund"  for  ground. 

Hor.— This  word  has  been  treated  of  in  'irt.  42  preceding.  In  the  ex- 
cavations of  British  Tumuli  in  the  Yorkshire  Wolds,  where  many  very 
ancient  human  bodies  were  interred  and  flint  implements  and  several  vases 
were  at  the  same  time  found :  these  ancient  sepulchres  are  thrice  called 
"  houe,"  as  if  they  were  houses  of  the  dead.  See  Times,  Oct.  24,  1866, 
p.  10.  And  three  other  barrows,  arc  each  called  "houe"  again,  in  the 
Times  of  Oct.  30,  1866,  p.  10.  And  they  are  again  called  '•  houes"  in  the 
Summary  as  to  the  excavations,  in  the  Times  of  Nov.  7. 

Jersey. — This  island  has  had  several  names,  and  has  even  been  without 
a  name  at  all,  as  we  have  seen.     Gibbon  gives   100  as  the  date  when 


Britain  and  Armorica  revolted  from  the  Romans;*  Lingard  says  411.+ 
At  and  probably  somewhat  before  that  date,  it  was  called  in  the  Roman 
itinerary,  Cmsarea.  In  the  year  550  it  was  called  Argin  or  Angic  :  it 
was  also  called  Augia  as  lately  as  757  (Art.  55).  Ihirtng  this  space  of  two 
centuries  it  was  also  spoken  o.f  as  '-an  island  of  the  shore  of  Contances," 
as  if  it  had  no  name;  and  it  was  called  »\m- Breneianti,  yvi\go  JBrenc'^. 
Since  when  it  has  been  called  Gersni.  Gersoi,  and  by  Waee.  the  poet,  ia 
the  twelfth  century,  Gersui  and  Gersi.  Matthew  Paris  calls  it  Gersea, 
and  a  MS.  chronicle  in  the  library  at  Oxford,  Gerzy  (Arts.  52,  53).  Can 
this  name  be  derived  from  Gercer  (French),  to  chap,  crack,  or  flaw,  i.e., 
referring  to  its  separation  from  Normandy  f  In  Art.  59  it  has  been  shown 
ttiAtBreacy,  a  name  of  Jersey  in  582,  means  a  "remnant,"  which  is  verv 
significant  of  its  separation  from  the  main  land.     We  find  in  Le  Hericher's 

valuable  "  Histoirc  et  Glossaire,"  amonghis  Origines  Latines,  as  follows: 

"Gerchier,  Gercer,  en   vieux  Fran^ais    Gm-eer,  mcUer,  scarifier,  litterale- 
ment  avoir  un  eschare,   Kschara,  d'oii  Scarificare,  decouper  la  peau."     In 
his  Origines  Celtiques  he   gives  "Jersey  appele   Gersich,  dans  les  Actes  de 
Saint  Helier."     The  terminal  ey  in   Jersey  is  of   course  Celtic  for  island." 
At  the  end  of  Art.  59  it  was  said  by  the  present  writer,  in  consequence  of  • 
something  stated  on  the  authority  of  'J'upper's  "  History  of  Guernsey,''"  " 
that  the  latest  sinking  between  Jersey  and  Normandy  must  have  taker  » 
l)lace  since  about  the  year  1000.     For  1000  we  ought  to   read  912,  if  Mr=  •. 
Mourant,  as  quoted  in  Art.  160,  is  to  be  depended  on,  and  probably  he  is... 
Mr.  Metivier  thinks  Gercer  or  Career  too  modern  to  have  been  the  origin< 
of  the  name  Jersey. 

MiNQriEES. — This  is  a  very  extensive  group  of  rocks  south  of  Jersey,.. 
now  almost  entirely  devoid  of  earth.  Mr.  Metivier  says: — "  As  to  t'oe- 
Minquers,  or  Minguys,  it  is  not  improbable  that  they  were  Minich'isi, 
Minihis.  sanctuaries  like  that  of  Great  Tugdual,  at  Treguer,  and  iu  tW 
islet  of  Herm,  Eremus." 

Professor  Williams,  of  Lampeter,  states  in  a  letter  to  J.  Gwyn  .Teffrsja. 
Esq.,  F.R.S.,  dated  August  22,  1866,  who  kindly  handed  the  letter  to  ae, 
as  follows: — 

"  MiNQriEES. — The  large  group  of  rocks  south  of  Jersey  is,  I  have?  no 
doubt,  the  same  word  as  the  Welsh  Meincian  (=  meynkyay),  whiaJv  is 
plural  of  mainc  (=  maynk),  which  means  anytliing  raised,  or  elevated. 
The  word  as  found  in  Gorseddfainc  (v.),  a  throne  :  i.e.,  a  raised  placs  «ised 
as  a  throne.  Gorsedd  mainc.  It  is  applied  to  any  kind  of  seat,  esp^ially 
of  stone,  and  very  commonly  to  a  stone  bench.  In  fact,  ■  bench'  is  akin  to 
to  it.  It  is  applied  as  a  proper  name  to  a  rock,  rather  a  high  on%  on  the 
roadside  between  this  and  Pontarddulais,  Mainc  Ivan  Ddu.  I'hs  plural 
meincian  is  to  this  day  the  name  of  a  high  group  of  limestone  rcoks  near 
Llanelly,  on  the  Carmarthen  road." 

On  this  Mr.  Metivier  remarks: — "Your  Celtic  friend's  suggestion  is 
valuable.  The  verb  meincio,  to  fix  benches,  is  Welsh.  Neve?tli«less,  the 
original  term  is  Teutonic  ;  and  banc  ;  Kymr,  banc,  table,  b.^nk ;  Gaelic, 
beinc,  being,  bench.  Having  travelled  through  history,  it  hacabvaj's  been 
ray  wish  to  confirm  etymologies,  not  by  conjecture,  but  witii  the  help  of 
document  and  testimony.  Let  me  assure  you,  notwithstaading  that,  ere 
I  decide  on  the  signification  o( Minquais,  Mingv.is,  I  shall  reconsider  what 
I  thought  of  that  group  of  rocks  being  Minich'is  (Ulinifds.),  '  lieus  de 
franchise  ;'  Breton  Minic'hi,  Actes  de  Bretagne,  Tome  3,  p?.f  Dom  Hyacinthe 
Morice,  Paris  1740.  There  are  a  few  such,  witness  ths  "  Black  Book  of 
Landaif"  in  Wales.  Wales  is  a  shocking  misnomer.  The  church  of  St^ 
Tugdual,  contemporary  of  St.  Sampson,  the  ruins  of  which  I  have  seen  in  the-. 
islet  of  Herm,  might  have  been  a  minihi.     Its  surplice  fees  were  great." 

A  young  friend,  who  has  greatly  distinguished  himself  at  OxfoEcIS 
University,  says  that  "Minquiers  "  signifies  'opening  of  the  rocks,"  whiclL 
would  be  a  very  appropriate  name  if  correct,  uncJer  the  circumstances,  of 
the  ground  having  sunk,  for  the  earth  upon  aad  between  the  rocks  wojiJd 
be  washed  away  by  the  tides,  and  so  leave  openings.  Another  frknd 
derives  "  quiers,"  the  last  syllable  of  Minquiers,  from  quays,  or  ratiber, 
he  says,  that  the  two  words  mean  the  same  thing,  the  rocks  being  now 
like  quays. 

Oetac,  a  remarkable  round-topped  rook  on  the  north-west  of  Alderney. 
Mr.  Metivier  remarks:  "The  etymon  Tac,  signum,  standard,  mast,  a 
conspicuous  object,  seems  to  be  connected  with  or,  limit,  border  ;  not  only 
Celtic,  but  old  French,  ore.     We  have  a  great  many  Isfacs,  £iacs. 

PoJoriER. — About  two  miles  N.E.  of  the  Casquets,  the  PoMmier  banks 
appear  on  Capt.  Riehards's  and  other  charts.  If  I  was  to  say  tliat  apple 
trees  once  grew  there,  some  ingenious  gentleman  would  at  once  have  an 
answer  ready.  Oh  !  no,  he  would  say,  the  ship  Good  Intent,  bound  from 
.Jersey  to  England  with  a  cargo  of  cider  apples,  was  wrecked  there,  and  the 
name  was  in  consequence  of  the  quantities  of  apples  which  were  seen 
floating  about.  He  would  forget  for  the  moment,  that  Fommicr  means  an 
apple  tree,  not  an  apple.  I  am  led  to  this  conclusion  by  the  ingenious 
interpretations  which  some  of  my  friends  havo  four.d  for  the  next  name, 
Boqnes  aux  Sois.  Mr.  Metivier  thinks  Poummier  an  insular  form  of 
pommier,  is  a  misnomer  for  Paulmier,  a  pilgrim. 


Vol.  v.,  p.  346. 


t  Vol.  i.,  "  Hist,  of  England,"  p.  80. 
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KOQITES-Atrx-Bois. — At  3^  nautical  miles  in  a  direction  nearly  magnetic 
north-west  from  Grand  Roqae  on  the  present  westerly  coast  of  Guernsey, 
and  just  within  the  120ft.  line  of  soundings  at  low  water,  mean  springs 
(equinoctial  tides  fall  three  feet  lower)  there  is  a  group  of  rocks,  marked 
on  the  chart  of  Admiral  White  "  Roque  au  Bois,"  and  on  Messrs.  Sidney 
and  Richards's  chart,  "  Les  Roques  aux  Bois,"  or  rocks  at  the  wood.  And 
between  those  rocks  and  Grand  Roque,  and  at  two  nautical  miles  from  the 
latter  is  another  rock  called  "  Grune  du  Bois  "  on  the  former  chart,  and 
"  Les  Grunes  de  I'Ouest "  on  the  latter  chart,  as  if  the  two  places  had  been 
Woods,  or  at  all  events  low  marshy  land.  A  gentleman  objects  to  this 
interpretation  of  "  Bois,"  and  supposes  that  when  ships  became,  as  it 
were,  entangled  among  the  groups  of  rocks  now  bearing  the  name  of  Bois, 
the  sailors  may  have  considered  themselves  according  to  the  proverbial 
expression  "  in  the  woods,"  that  is,  in  a  difficulty  how  to  get  out  from 
amongst  the  rocks.  To  this  I  answer  :  Considering  that  there  are  the 
actual  trees  of  a  forest  or  wood  on  the  west  of  Guernsey,  under  the  sand, 
as  far  as  extreme  loto  water  enables  tis  to  examine.  And  considering  that 
I  saw  at  the  farm-house,  Fosse-aux-Feves,  near  the  west  coast  of  Guernsey, 
many  cart-loads  of  peat  which  had  been  dug  near  extreme  low  water, 
several  feet  below  the  sand,  and  abounding  in  tiee  roots;  and,  considering 
also  the  many  proofs  which  have  been  given  of  sinkings  of  land  in  these 
parts,  I  think  that  the  gentleman's  objection  is  only  an  attempt  (made, 
however,  in  perfect  honesty  and  good  faith),  to  explain  away  in  the  sense 
of  getting  rid  of  these  remarkable  names. 

It  has  also  been  objected  that  the  names  may  have  been  derived  from 
wreck,  or  drift  wood,  having  lodged  there.  To  this  I  answer,  that  on 
Messrs.  Sidney  and  Richards's  chart,  two  of  the  Grunes  de  I'Ouest,  are 
figured  respectively  as  10  and  6  feet  above  low  water  of  mean  Spring  tides, 
and  consequently  such  wreck  can  only  have  rested  there  at  most  for  about 
two  hours,  because  the  rising  tide  would  set  it  adrift  again.  I  think  such 
brief  and  rate  events  can  never  have  had  force  sufficient  to  be  the  origin  of 
the  names  of  these  rocks.  For  wreck  wood  coming/row  distant  parts  over 
the  Atlantic,  is,  I  have  reason  to  believe,  of  rare  occurrence  on  the  west  of 
Guernsey. 

Sept.  5,  1861.— The  present  writer  saw  at  the  farm-house  Fosse  aux 
Feves,  near  the  west  coast  of  Guernsey,  many  cart  loads  of  gorban,  or 
peat,  which  had  been  dug  up  near  extreme  low  water.  It  was  buried 
several  feet  below  the  sand.  This  peat  abounded  with  tree  roots ;  a  few 
of  the  largest  were  as  thick  as  a  man's  arm.  This  circumstancee  appears 
to  be  significant  that  the  peat  may  extend  to  an  unknown  distance  below 
extreme  low  water.  A  crucial  test  would  be  to  take  numerous  borings  in 
the  Channel  Islands'  Seas,  where  sinking  is  believed,  for  the  reasons 
stated  in  these  papers,  to  have  taken  place.  This  would  probably  cost 
not  less  than  £200— an  expense  which  the  writer  would  not  feel  justi- 
fied in  incurring. 

These  are  specimens  of  Channel  Islands'  sea  names.  They  will  serve 
to  enable  the  reader  to  judge  whether  any  light  can  be  thrown  on  our 
subject  by  interpreting  names.  Have  we  any  choice  but  to  believe  that 
there  was  a  "Bois,"  or  wood,  at  three  and  a-half  miles  out  into  the 
Atlantic,  and  to  account  for  its  having  been  so  strangely  situated  in  the 
best  way  we  can  ?  And  is  it  not  utterly  incredible  that  these  curious 
and  very  significant  names  should  all  be  the  results  of  mere  accident  ? 
If  the  names  we  have  been  considering  have  really  any  significance  at 
all,  then  it  would  follow  that  such  comparatively  modern  words  as 
Eoque  au  Bois,  Pomraier,  Ormes,  &c.,  would  mean  that  the  events  they 
seem  to  indicate  must  have  occurred  within  a  comparatively  recent  period. 
And,  in  fact,  we  have  already  had  the  year  1356  as  the  date  of  the  most 
recent  sinkings. 


THE  LABOUR  MARKET  IN  THE  UNITED  STATES. 
At  the  same  moment  that  foreign  competition  is  regarded  with  much 
evil  foreboding  in  England,  it  is  curious  to  observe  similar  apprehensions 
reproduced  on  the  other  side  of  the  Atlantic.  Mr.  M'CuUoch,  the  Secre- 
tary of  the  United  States  Treasury,  in  his  annual  report  to  Congress,  draws 
a  desponding  picture  of  the  American  labour  market,  and  the  disastrous 
effect  of  high  wages  on  manufacture  and  agriculture.  A  few  years  ago 
the  American  mercantile  marine  was  in  a  singularly  flourishing  condition, 
and  American  shipbuilders  supplied  vessels  not  only  to  their  countrymen 
but  also  to  foreigners.  Now  many  of  the  shipyards  have  been  shut  up, 
a  great  part  of  the  business  has  been  transferred  to  the  British  provinces, 
and  there  has  been  a  falling-off  in  the  shipping  trade,  which  Mr.  M'CuUoch 
attributes  not  so  much  to  the  late  war  as  to  the  decline  of  the  shipyards, 
it  being,  he  holds,  "  a  well-established  rule  that  the  people  who  build  ships 
navigate  them."  Such  are  the  high  prices  of  labour  in  the  States  that 
shipbuilders  there  cannot  compete  in  cheapness  with  those  of  the  British 
provinces,  and  that  wages  are  especially  excessive  appears  to  be  shown  by 
the  fact  that  "  timber  can  be  taken  from  Virginia  to  the  British  colonies, 
and  thence  to  England,  and  can  there  be  made  into  ships  which  can 
be   sold    at    a   profit;    while    the    same   kind   of    vessels   can   only   be 


built  in  New  England  at  a  loss  by  the  most  skilful  and  econo- 
mical builders."  The  erection  of  houses  and  manufactories  is  equally 
checked  by  the  high  rate  of  wages  and  prices  of  materials,  and  the  same 
circumstances  are  said  to  be  injuriously  affecting  agriculture  and  other 
interests. 

While  high  prices  are  alleged  to  be  the  cause  of  the  depressed  state 
of  American  industry,  they  in  turn  are  traced  by  Mr.  M'CuUoch  to 
the  evils  of  "  a  redundant  currency  and  high  taxes ; "  but  apart  from 
these,  the  prohibitive  custom  duties  with  which  commerce  and  industry 
are  shackled,  form  the  main  source  from  which  this  abnormal  state  of  the 
labour  market  springs.  Doubtless  the  perpetuation  of  the  greenback  and 
excessive  taxation  have  their  share  in  it ;  but  in  our  opinion  it  is  to  the 
Morill  tariff  that  most  of  the  evils  complained  of  are  to  be  attributed. 
The  system  of  prohibitive  duties,  surreptitiously  introduced  at  the  out- 
break of  the  civil  war  in  1862,  doubtless  forms  an  abundant  mine  of 
wealth  for  a  few  hundred  employers  of  labour  in  New  England,  but  in  no 
way  tends  to  advance  the  interests  of  the  community  at  large,  and  more 
especially  the  working  classes.  The  apparent  high  rate  of  wages  is  a 
mere  fiction,  considering  that  in  1867  three  paper  dollars  will  hardly  buy 
what,  in  1860,  was  amply  paid  for  with  one  silver  dollar.  Let  the  tariff 
of  1861  be  repealed,  and  paper  currency  as  well  as  the  present  high  taxa- 
tion will  fall  spontaneously;  and  the  consequent  equalisation  of  the  condi- 
tions of  the  American  labour  market  with  that  of  Europe,  and  chiefly 
Great  Britain,  will  tend  to  replace  the  welfare  of  the  working  classes  of 
the  Great  Republic  on  that  sound  basis  which  has  been  undermined 
and  neutralised  by  prohibitive  protection. 

Unfortunately,  the  present  sectional  Congress,  so  far  from  choosing  the 
path  prescribed  by  sound  economical  principles,  seems  bent  upon  excluding 
foreign  manufactures  from  the  American  market  altogether.  The  new 
tariff,  just  passed  by  the  Senate,  and  which  imposes  a  custom  duty  of 
cent  per  cent  on  an  average,  on  the  products  of  European  industry,  will 
tend  to  reduce  the  great  Trans-Atlantic  Republic  to  the  level  of  China 
and  Japan,  so  far,  at  least,  as  its  commercial  intercourse  with  other  nations 
is  concerned.  However,  we  doubt  not,  the  sound  sense  of  the  American 
people  will  eventually  foil  the  aspirations  of  those  pursuing  but  their  own 
selfish  objects,  with  utter  disregard  of  the  true  spirit  of  the  nineteenth 
century. 


WAGES  IN  THE  UNITED  STATES. 
From  a  return  issued  by  the  U.S.  Bureau  of  Statistics,  of  the  average  wages 
paid  to  working  people  in  different  parts  of  the  country,  during  December 
last,  we  extract  the  following  data  respecting  the  engineering,  building, 
and  manufacturing  trades.  The  four  places  quoted  as  specimens  are 
Hartford,  Connecticut ;  Tunkhannock  (a  place  in  the  black  country  of 
Pennsylvania) ;  Tiffin  (an  agricultural  town  in  Ohio),  and  Cairo,  111., 
situated  at  the  confluence  of  the  Ohio  and  Mississippi  rivers.  The  equiva- 
lent for  the  greenback  dollar  in  British  coin  is  about  3s.  2d.,  lOOdols.  in 
gold  being,  on  a  three  months'  average,  equal  to  135dols.  in  currency. 


Trade. 


Bricklayers,  per  day  

Brickmakers,  per  day    

Blacksmiths,  per  day    

Carpenters,  per  day  

Cabinetmakers,  per  day  ... 
Factory  hands,  per  week  ..., 

Ironfounders,  per  day 

Machinists,  per  daj'  

Moulders,  per  day 

Painters,  per  day  

Plumbers,  per  da j' 

Compositors,  per  1000  ems., 
Railroad  hands,  per  month  . 
Stonecutters,  per  day    


Hartford. 
dol3.  c. 

Tunk- 
hannock. 
dols.  c. 

Tiffin, 
dels.  c. 

Cairo, 
dols.  c. 

3  25 

3  00 

2  75 

«  50 

2  25 

2  50 

3  00 

3  25 

2  00 

2  75 

2  25 

3  00 

2  75 

3  00 

3  00 

3  50 

2  75 

2  75 

2  50 

3  00 

7  50 



14  00 

3  QO 

2  50 

1  25 

3  00 

3  00 

3  50 

3  50 

3  50 

2  50 

2  75 

3  25 

2  75 

3  00 

2  50 

3  25 

2  50 

5  00 

2  75 

0  35 

0  20 

0  50 

40  00 

45  00 

30  00 

60  00 

3  00 

3  50 

3  00 

4  75 

PILE  DRIVING. 
By  Chas.  H.  Haswell,  Civil  and  Marine  Eng.,  N.Y. 
The  effect  of  the  blow  of  a  ram,  or  monkey,  of  a  pile  driver.  Is  as  the 
square  of  its  velocity,  but  the  impact  is  not  to  be  estimated  directly  by 
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this  rule,  as  the  degree  and  extent  of  the  yielding  of  the  pile  materially 
affects  it.     The  rule,  therefore,  is  of  value  in  application  only^!^_^f2£? 

of  comparison.  —       ,_ — . 

By  my  experiments  in  1852,  to  determine  the  dynamical  effect  of  a 
falling  body,  it  appeared  that  whilst  the  effect  was  directly  as  the  velocity, 
it  was  far  greater  than  that  usually  estimated  by  the  formula  ^^  s2  g, 
which,  for  a  weight  of  lib.  falling  2ft.,  would  be  11-34,  giving  a  momen- 
tuai  of  ll-34ft.  lbs.,  whereas  by  the  effect  shown  by  the  following  record 
of  actual  observation,  it  would  be  4'426  v  w  =  501bs. 

Sesults  of  experiments  made  to  determine  the  dynamical  effect  of  bodies 
falling  freely,  1852. 


Weight  of  falling 
body,  avoirdupois 

Space  fallen 
through. 

Velocity  acquired 

at  end  of  fall,  per 

second. 

Effect  as  indicated 
by  instrument 

lbs. 

feet. 

feet. 

lbs. 

•5 

'5 

S-67 

12-5 

"5 

1- 

8-03 

17-75 

'5 

2- 

11-34 

25- 

'5 

3- 

18-89 

31- 

■5 

4- 

16'04, 

36- 

•5 

5- 

17-93 

40- 

1- 

'5 

5-67 

25- 

1- 

1- 

8-02 

3o'o 

1- 

2- 

11-31 

50" 

1*5 

•5 

o'67 

37 

1'5 

1- 

8-02 

53- 

2- 

"5 

0-67 

50- 

2- 

1- 

8-02 

71-5 

Piles  are  distinguished  according  to  their  position  and  purpose  ;  thus 
gauge  piles  are  driven  to  define  the  limit  of  the  ground  to  be  enclosed,  or 
as  guides  to  the  permanent  piling. 

Sheet  or  close  piles  are  driven  between  the  gauge  piles  to  form  a  con- 
tinuous enclosure  of  the  work- 

The  weio-ht  which  is  required  of  each  pile  to  sustain,  should  be  com- 
puted as  int  stood  unsupported  by  any  surrounding  earth. 

When  the  leno-th  of  an  oak  pile  does  not  exceed  sixteen  times  its 
diameter,  it  may  be  loaded  permanently  with  a  weight  of  4501bs.  per 
square  inch  of  its  sectional  area. 

A  heavy  ram  and  a  low  fall  is  the  most  effective  condition  of  operation 
of  a  pile  driver,  provided  the  height  is  such  that  the  force  of  the  blow  will 
not  be  expended  in  merely  overcoming  the  inertia  of  the  pile,  and,  at  the 
same  time,  not  form  such  a  height  as  to  generate  a  velocity  which  will  be 
expended  in  crushing  the  fibres  of  the  head  of  the  pile. 

The  refusal  of  a  pile  intended  to  support  a  weight  of  13f  tons  can  be 
safely  taken  at  ten  blows  of  a  ram  of  l.SoOlbs.,  falling  12ffc.,  and  depres- 
sing the  pile  four-fifths  of  an  inch  at  each  stroke. 

Pneumatic  piles. — A  hollow  pile  of  cast  iron,  2.Vft.  in  diameter,  was 
depressed  hito  the  Goodwin  sands  33ft.  7in.  in  5^^  hours. 

Nasmyth's  steam  pile  hammer  has  driven  a  pile  14in.  square,  and  18ft. 
in  length,  ISft.  into  a  coarse  ground,  imbedded  in  a  strong  clay,  in  17 
seconds,  with  twenty  blows  of  the  hammer,  or  monkey,  making  70  strokes 
per  minute. 

By  the  extended  observations  of  Brevet  Major  John  Sanders,  U.S. 
Engineers,  he  deduced  the  following  rule  whereby  to  estimate  the  weight 
that  can  be  safely  borne  upon  a  pile  :  "As  many  times  the  weight  of  the 
ram,  as  the  distance  which  the  pile  is  sunk,  the  last  blow  is  contained  in 
the  distance  which  the  ram  falls  in  making  the  blow,  divided  by  8,"  which, 
when  reduced  to  a  formula,  becomes 

—  8— =vv, 

E  representing  the  weight  of  the  ram  in  pounds,  Ji  the  height  of  the  fall, 
and  tZthe  distance  the  pile  is  depressed  by  the  blow,  both  in  feet. 

Here,  then,  is  obtained  a  formula  whereby  to  compute  the  limit  of  ope- 
ration of  a  driver,  which  is  essentially  all  that  is  required.         " 

Illustration.— A  ram,  weighing  3,5001bs.,  falling  3Mt.,*  depressed  a 
pile  4-2ins.     Then, 

3500  X  (42  -H  4-2)^  35000 
8  "    8 


-W75  lbs., 


the  weight  which  the  pile  would  bear  with  safety. 
By  the  ordinary  formula  ^  «  2  ^  w,  15  x  3500 


52,7501b'i.,  the  com- 


puted    force;  hence,    assuming  the  rule   of   Major   Sanders   as   a  guide 

-„  .,..^='0814,  which  mav  be  taken  as  the  co-efficient  wherebv  to  reduce 
52,750  ■'  ■' 

the  momentum  of  a  ram  to  the  weight  the  pile  can  bear  with  safety. 

Messrs.  M.  Scott  and  J.  Robertson  submitted  to  the  Institution  of 
Mechanical  Engineers,  London,  1857,  a  paper  on  the  "  Theory  of  Pile 
Driving,"  of  which  the  following  are  the  essential  points,  when  briefly 
given,  viz. : 

The  object  of  the  investigation  of  pile  driving  is  not  to  determine  to  a 
fraction  of  an  inch  the  distance  a  pile  may  be  driven^  and  especially  so,  as- 
the  resistance  offered  by  the  earth,  which  is  the  most  important  element 
cannot  be  correctly  ascertained,  but  the  object  Is  to  elicit  the  simple  aud 
general  truths  upon  which  the  system  depends. 

Dr.  Whewell  deduced  : — 

1.  A  slight  Increase  in  the  hardness  of  the  pile,  or  in  the  weight  of  the 
ram,  will  considerably  Increase  the  distance  the  pile  may  be  driven. 

2.  The  resistance  being  great,  the  lighter  the  pile  the  faster  it  may  he 
driven. 

3.  The  distance  driven  varies  as  the  cube  of  the  weight  of  the  ram. 
Although  these  deductions  cannot  be  depended  upon  as  exact  under  all 

clrcumsbances,  they  give  a  tolerably  correct  indication,  and  are  In  accordance 
with  those  which  may  be  arrived  at  by  general  reasoning.  The  complica- 
tion in  the  original  expressions  arises  from  taking  Into  consideration  in  the 
general  question  the  weight  and  inertia  of  the  pile.  The  weight  of  the 
pile  bears  so  small  a  proportion  to  the  resistance  of  the  earth,  that  it  may 
be  neglected ;  for  a  pile  25ft.  in  length  and  1ft.  square  weighs  about  one- 
half  a  ton,  and  if  the  fall  of  a  ram  weighing  one  ton  Is  10ft.,  and  the 
distance  driven  by  the  blow  Is  two  inches,  then  the  resistance  of  the  earth 
will  be  to  the  weight  of  the  ram  as  120ins.  to  2ins. ;  that  is,  it  will  he 
60  tons,  of  which  one-half  a  ton  is  the  xkji  part,  and  may,  therefore,  he 
neglected. 

To  compute  the  Space  through  which  a  File  is  driven. 

— =  s,  c  representing  the  resistance  of  the  earth.     Hence,  by  inversion^ 

To  compute  the  Co-effitAent  of  the  'Resistance  of  the  ^arth, 
■R  'h_ 
s 
Weissbach  gives  the  following  formula  : — The  resistance  of  the  bed  of 
earth  being  constant,  the  mechanical  effect  expended  in  the  penetration  of 
the  pile  will  be  : — 

3lA.=  w. 

P  +  KS 

Taking  the  elements  of  the  preceding  case,  with  the  addition  of  the  weight 
of  the  pile  at  l,5001bs.,  the  result  would  be  : — 

3.500-  X  3-5 42,875.000  _  „ ,  .„  „ 

1500  +  3500  X  (4-2  ^  12)  ~"     1750  ^^'''^  ''''• 

The  range  for  security  is  given  from  y\j  to  jL.  Assuming,  then,  the 
rule  of  Major  Sanders  as  correct,  the  deduction  from  this  rule  would 
be  =?-r. 


RAILWAY  BILLS  IN  PARLIAMENT. 

On  January  the  18th,  Messrs.  Frere  aud  Palgrave,  the  examiners 
appointed  to  inquire  into  the  standing  order  requirements  of  the  House  of 
Commons,  commenced  their  sittings.  Up  to  the  present  they  have  passed 
the  following  railway  and  other  bills: — Forth  and  Clyde  Junction  and 
Caledonian;  Sklpton  and  Wharfdale;  Wolverhampton  and  Walsall; 
Brecon  and  Merthyr  Tydvil  Junction ;  West  Cork ;  Crystal  Palace  and 
East  London  High  Level ;  Petersfield  anil  Bishops'  Waltham  ;  Blythe  and 
Tyne;  Forth  and  Clyde  Junction  and  Caledonian  and  Skipton  and 
Wharfdale  Railways;  Greenwich  and  South  Eastern  Docks;  Caledonian 
and  Forth  Navigation  (amalgamation);  Caledonian  (Forfarshire  works,  etc.); 
Norwich  and  Spalding :  Denbigh,  Ruthin,  and  Corwen ;  Mold  and 
Denbigh  Junction  (amalgamation);  Midland  (additional  powers);  North  Lon- 
don Thames  Embankment  (north)  approaches  ;  Midland  and  Glasgow  and 
South  Western  Railway  Companies;  South  Wales  and  Great  Western  direct, 
the  Carnarvon  and  Llaraberis  and  Great  Western  (various  powers); 
the  London  and  North  Western  (new-  workji,  etc.);  the  Rhjmney 
(new  lines,  etc.);  Thames  Navigation;  Maidstone  and  Ashford;  South 
Eastern;  Seveuoaks,  Maidstone,  and  Tunbridge;  London  and  North 
Western  and  Midland  (Huddersfield  and  Halifax  Railway)  ;  Devon  and 
Somerset  (deviation) ;  Great  North  of  Scotland  (further  powers) ;  Me- 
tropolitan ;  Dundalk  and  Grecnorc;  Waterloo  and  V.'hitehall  (extension 
of  time,  &c);  South  Sea  ;  Bristol,  port  and  pier:  Manchester,  Sheffield, 
and  Lincolnshire  (additional  powers);  Kilkenny  Junction  (abaudoument 
of  Kilpurcall  Branch);  London,  Brighton,  and  South  Coast;  Bel- 
fast Central;  Iloylakc  (Chester  extension);  London  aud  South  Western 
(further  powers);  Ilfracombc;  J'edford  and  Northampton;  Wensuni 
Valley ;  North  Western  and  Charing  Cross  ;  Ross  and  JMonmouth ;  Now- 
port  ;'  London  and  Norfh  Western  (lines  at  Burton-on-Trent)  ;  London  and 
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North  Western  (Asliby  and  Nuueaton  lines);  London  and  North  Western 
and  Lanc9shh-e  and  Yorkshire  Companies;  Wilts  and  Gloucestershire  ; 
Swansea  Vale  ;  Bradford  Canal  Navigation  and  Leeds  and  Liverpool  Canal 
Company;  Tendring  Hundred;  Hull  Docks;  Jule  and  Shipley;  Lancashire 
and  Yorkshire  (North  Lancashire  loop  line) ;  Carnarvonshire  (deviations, 
&c) ;  Newry  and  Greenore  ;  London,  Chatham,  and  Dover;  Barnoldswick; 
Devon  and  Cornwall ,  Swansea  Vale  (lease) ;  Neath  and  Brecon  (additional 
powers);  North  Metropolitan;  Easton  and  Church  Hope;  Central  Corn- 
wall railway  (No.  2);  Fuiness  (additional  powers)  Bill;  Waterford  and 
Wexford  railway  ;  Rosslare  Harbour  Bill ;  Bradford  Canal :  North  Metro- 
politan ;  Easton  and  Church  Hope  railway ;  Great  Eastern  railway 
(steamboats)  ;  Central  Cornwall  railway  (No.  1)  Central  Cornwall  (No.  2)  ; 
Great  Eastern  Railway — Cheshire  line  ;  Sunderland  Extension  and  Im- 
provement;  Halifax  and  Ovenden  junction;  East  Gloucestershire;  Car, 
marthen  and  Cardigan ;  Midland  (Derby  Gas  Bill) ;  Bodmin,  Broxhurn- 
Caledonian  (Deviation  branches,  etc.)  ;  Bristol  and  Exeter  (further 
powers);  Bristol  and  Exeter  (Exe  Valley  railway);  Devon  and  Somerset; 
Bristol  and  Exeter;  Newry  and  Armagh;  Atlantic  Telegraph  ;  North 
Staffordshire;  Cambrian  (extension  of  time,  etc.);  Tewksbury  and  Mal- 
vern ;  North  British  (Carlisle  deviation,  etc.)  ;  Northumberland  Central ; 
^^  aterloo  and  Whitehall  (abandonment,  etc.)  ;  Rhondda  Valley  and  Hirwain 
Junction  ;  Ryde  Pier  and  Ryde  station  (railways) ;  Athenry  and  Ennis 
•Junction  ;  Dublin  Rathmines,  etc.,  railway ;  Midland  and  Eastern,  Norwich 
and  Spalding,  audSta;>iford  and  Essendine;  West  Riding  and  Grimsby;  Dray- 
ton Junction  ;  Milford  Haven  dock  and  railway ;  Surrey  and  Sussex 
Junction  railway ;  Hayling  railways ;  Navan  and  Kingscourt  railway 
(deviations)  ;  Cambrian  railway  (voting  at  meetings,  etc.)  ;  Garstang  and 
Knot  End  railway. 


ROY^y:,    NAVAL   ENGINEERS. 

We  have,  upon  sevaral  previous  occasions,  adverted  in  these  pages  to  the 
disabilities  imder  which  that  most  useful  class  of  public  servants — the 
engineer  officers  of  tho  Royal  Navy — are  labouring ;  and  ■sve  now  gladly 
find  room  for  the  following  statement,  -which  has  just  reached  us,  and  which 
we  give  iu  its  entirety  : — 

In  presenting  the  following  statement  of  the  disabilities  of  which  the 
engineer  officers  of  the  Royal  Navy  have  to  complain,  they  desire,  in  the 
first  place,  to  express  their  gratefiil  sense  of  the  consideration  which  the 
statement  issued  by  them  on  the  1st  .January,  186G,  received,  and  which 
resiUted  in  the  grant  of  ordinary  pensions  to  the  widows  of  "engineers," 
and  increase  of  full  pay  to  tho  ''  inspectors  of  machinery  afloat." 

But  while  fully  appreciating  these  benefits,  which  affect  only  the  higher 
and  lower  grades  of  the  profession,  they  feel  that  the  position  of  those 
officers  who  hold  the  intermediate  place  between  those  two  grades,  is  much 
in  need  of  improvement. 

They  therefore  ventm-e  to  submit  that  the  "  chief  engineers"  of  the  Royal 
Navy  should  be  pemiitted  to  reckon  for  increase  of  full  and  half  pay  the 
ivliole  of  the  service  which  had  been  rendered  previous  to  attaining  that 
rank,  instead  of  only  four  years^  as  is  the  case  at  present. 

The  reasons  upon  which  this  request  is  founded,  were  detailed  in  the 
tlocunient  above  referred  to,  but  it  will  be  necessary  to  recapitulate  them. 

An  engineer  officer  entering  the  navy  must  be  of  full  age,  and  possessed 
of  the  necessary  attainments,  educational  as  well  as  practical,  to  qualify  him 
for  immediately  commencing  a  course  of  arduous  and  responsible  service, 
extending  over  a  period  of  from  twelve  to  fifteen  years  (the  average  is  now 
above  thirteen  years,  and  is  rapidly  increasing)  before  he  attains  the  rank 
of  chief  engineer ;  and  in  many  instances,  a  considerable  portion  of  that 
time  is  served  in  the  capacity  of  senior  engineer  of  a  small  vessel,  where, 
being  in  charge  of  the  machinery,  the  officer  is  called  upon  to  perfonn  the 
duties  and  incur  the  responsibilities  attaching  to  the  position  of  chief  engineer. 
It  is  therefore  considered  a  very  great  hardship  that  so  lai-ge  a  portion  of 
time  during  which  valuable  service  has  been  rendered  should  be  lost.  It 
will  also  be  f oimd  that  the  average  age  at  which  an  engineer  officer  arrives 
at  wardroom  rank  is  much  higher  than  is  the  case  with  officers  belonging 
to  any  of  the  collateral  branches  of  the  navy,  and  this  disproportion  will 
become  greater  in  the  future,  unless  means  be  devised  to  insure  a  more  satis- 
factoi-y  flow  of  promotion  ;  as  dm'ing  the  past  year  the  promotions  to  the 
rank  of  chief  engineer  have  not  reached  one  per  cent  upon  the  number  of 
juniors,  and  it  thus  appears  certain  that  the  long  period  now  required  to 
attain  the  rank  of  chief  engineer  will  hereafter  be  much,  extended.  It 
should  also  be  borne  in  mind,  that  in  consequence  of  not  having  been  pro- 
moted at  an  earlier  period  of  life,  the  majority  of  the  present  chief  engi- 
neers wUl  be  unable,  under  present  regnilations,  to  attain  the  highest  rate  of 
full  pay  allotted  to  that  rank  sufficiently  early  to  realize  any  other  advantage 
than  the  increased  rate  of  half  pay  or  retirement  contingent  upon  its  attain- 
ment ;  and  that  a  large  number  wiU  fall  short  oven  of  that  benefit,  by  being 
unable  to  render  the  amomit  of  service  required,  viz.  twenty-one  years,  in 
the  rank  of  chief  engineer ;  consequently  that  rate  of  full  pay,  instead  of 
lieing  enjoyed  for  a  moderate  period  as  a  reward  for  long  and  meritorious 


services,  is  practically  unattainable,  except  by  a  limited  few,  who,  from  some 
unusually  fortunate  combination  of  circumstances,  have  reached  the  rank 
of  chief  engineer  at  an  age  considerably  below  the  average.  The  engineer 
officers  of  the  navy  therefore  trust  that  their  request  to  be  permitted  to 
reckon  their  whole  term  of  service  for  increase  of  full  and  half  pay  on 
attaining  the  rank  of  chief  engineer  instead  of  the  small  portion  now  allowed, 
will  meet  with  the  favourable  consideration  of  the  admiralty. 

The  next  request  preferred  in  the  statement  of  the  1st  of  January,  1866, 
was,  that  a  proportionate  increase  of  full  and  half  pay  should  1m  allowed 
anniially,  instead  of  at  intervals  of  five  years,  as  at  present.  This  request 
is  submitted  on  account  of  the  veiy  gi'eat  hardship  experienced  by  those 
officers,  who,  from  illness  or  other  cause,  may  be  removed,  temporarily  or 
permanently,  from  active  service,  at  a  time  when  a  large  portion  of  the 
required  term  of  five  years  has  been  served,  and  who,  for  want  of  the 
remaining  portion  of  the  term  (possibly  only  a  few  weeks  or  even  days), 
are  deprived,  by  the  present  system,  of  a  very  large  fraction  of  their  income, 
in  some  cases  as  much  as  one-fourth  being  thus  lost  to  the  officer.  This 
would  be  remedied  if  a  proportionate  part  of  the  increase  now  gi-anted  at 
intervals  of  five  years  were  allowed  for  each  yeai''s  service,  as  it  would  then 
be  impossible  for  an  officer  to  lose  more  than  one  year's  time  ;  and  while 
tho  concessian  of  this  request  would  confer  a  very  great  boon  upon  the 
officers  interested,  the  dift'erence  to  the  estimates  would  be  so  trifling,  when 
spread  over  the  five  years,  as  to  be  scarcely  worth  notice.  The  engineers 
are  led  to  hope  that  this  request  will  be  favourably  received,  from  the  fact 
that  the  old  system  of  requiring  five  years'  service  to  be  rendered  for  each 
increase  of  full  and  half  pay  has  been  broken  through  in  the  case  of  other 
classes  of  officers  :  and  although  they  have  ventured  to  submit  that  increase 
of  pay  should  follow  upon  the  completion  of  each  year's  service,  yet  the 
abbreviation  of  the  present  term  in  any  degree  woirld  necessarily  mitigate 
the  evil  complained  of. 

The  fidl  pay  of  the  inspectors  of  machinery  has  recently  been  increased, 
and  while  the  engineers  of  the  Navy  gTatefuUy  acknowledge  the  boon  thus 
conferred,  they  feel  bound  respectfully  to  express  their  opinion  that  the  pay 
of  the  inspectors  of  machinery  is  still  incommensurate  with  the  very  gi-eat 
responsibility  attaching  to  their  position ;  and  they  therefore  beg  to  submit 
that  the  pay  of  inspectors  of  machinery  should  increase  with  length  of 
service,  as  is  the  case  with  nearly  all  other  officers.  As  regards  the  half 
pay  and  retirement  of  these  officers,  an  anomaly  exists  so  striking  that  the 
engineer  officers  trust  it  will  be  only  necessary  to  direct  attention  to  it  to 
insure  its  removal.  The  inspectors  of  machinery  are  the  only  officers  in 
the  navy  who  have  no  distinct  rate  of  half  pay  allotted  to  their  rank,  and  in 
the  event  of  one  of  these  officers  being  placed  upon  the  retired  list,  he 
would,  under  present  regulations,  receive  no  greater  amount  of  retiring 
allowance  than  if  he  had  continued  serving  as  a  chief  engineer,  his  services 
in  the  sui^erior  rank  of  inspector  of  machinery  being  entirely  ignored. 

The  engineer  officers  of  the  navy,  beg  to  direct  especial  attention  to  the 
stagnation  now  existing  in  the  promotion  to  the  rank  of  chief  engineer,  only 
five  officers  having  been  promoted  to  that  rank  during  the  year  1866.  As 
the  names  of  the  engineers  are  excluded  from  the  official  navy  list — a  cir- 
cumstance which,  although  possibly  only  an  accidental  or  unintentional 
omission,  is  felt  to  be  a  very  invidious  distinction,  the  names  of  all  other 
officers  holding  the  same  relative  rank  being  inserted  in  that  publication — 
the  correct  nrrmber  of  officers  of  that  rank  cannot  be  authoritatively  quoted, 
but  as  they  may  be  safely  estimated  to  exceed  400,  it  is  manifest  that  the 
prospect  of  the  majority  is  a  very  dismal  one.  They  trust  that  some  means 
will  be  devised  whereby  a  more  satisfactory  flow  of  promotion  will  be 
insured. 

They  are  also  desirous  of  calling  attention  to  the  suggestions  made  iu  the 
evidence  given  before  the  select  committee  of  the  House  of  Commons  on 
navy  promotion  and  retirement  in  1863  (vide  questions  3411 — 2)  relative  to 
the  appointment  of  an  inspector  of  machinery  as  part  of  the  staff'  of  each 
flag  officer  ;  which  if  adopted,  would  open  a  field  for  promotion,  and  confer 
rewards  upon  talented  and  deserving  officers  ;  and  would,  at  the  same  time, 
relieve  the  chief  engineers  of  the  flag  ships,  by  whom  the  duty  is  at  present 
performed,  from  a  heavy  and  unremunerated  responsibility. 

The  very  great  extension  which  has  recently  taken  place  in  the  apjjlica- 
tion  of  machinery  of  a  delicate  and  complicated  nature  to  various  pur'poses, 
other  than  propulsion,  on  board  ships  of  war,  has  very  materially  increased 
the  duties  and  responsibilities  of  the  engineers  of  the  Navy,  upon  whom  the 
general  supervision  and  maintenance  in  a  due  state  of  efficiency  of  such 
machinery  devolves,  and  by  whom  such  repairs  as  may  be  required  at  sea 
must  necessarily  be  performed,  thus  rendering  the  services  of  scientific, 
experienced,  and  skilful  engineers  of  continually  increasing  valire  to  the 
country.  The  engineer  officers  of  the  Navy  thei'efore  trust  that  the  requests 
herein  set  forth,  and  which  they  believe  to  be  based  upon  princiijles  of 
moderation  and  justice,  wiU  meet  with  favourable  attention  from  the  autho- 
rities; and  that  the  disabilities  of  which  they  now  complain,  will  shortly  be 
removed  by  the  adoption  of  the  suggestions  which  they  have  respectfully 
submitted,  or  by  such  other  means  as,  in  the  wisdom  of  the  Admiralty,  may 
appear  to  be  proper. 
6th  Februarv,  1867. 
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KOYAL  GEOGRAPHICAL  SOCIETY. 

ON  THE  GEOGRAPHY  AND  CLIMATE  OF  INDIA,  WITH  REFERENCE 

TO  THE  BEST  SITE  FOR  A  CAPITAL. 

By  the  Hon.  George  Campbell. 

The  autboi",  having  assigned  various  reasons,  political  and  otherwise,  for 
changing  the  capital  of  India,  discussed  in  his  paper  the  relative  advantages  of 
various  districts  with  reference  to  the  best  site  for  the  seat  of  Government.  In 
pursuing  his  inquiries  he  himself  visited  all  the  British  Provinces  in  India. 
The  choice  was  limited,  he  remarked,  by  the  necessary  conditions  of  centralitj', 
proximity  to  a  seaport  on  the  side  of  India  nearest  to  England,  suitability  of 
climate  both  to  Europeans  and  natives,  roominess  for  the  expansion  of  the  settle- 
ment, and  proximity  to  a  great  European  and  civilised  native  communitj- 
engaged  in  practical  business.  After  passing  in  review  various  healthy  districts 
in  the  Punjab,  along  the  southern  slopes  of  the  Himalaya,  in  the  Neilgherries, 
and  along  the  Western  Ghauts,  giving  an  account  of  the  elevation,  position,  and 
climate  of  each  district,  the  author  finally  decided  on  the  town  of  Nassik,  on  the 
Deccan  plateau,  116  miles  to  the  north-east  of  Bombay,  and  within  five  miles  of 
the  line  of  the  Great  Indian  Peninsular  Railway.  It  is  situated  on  the  banks 
of  the  Upper  Goodavery,  and  in  a  fertile  district  enjoying  a  salubrious  climate, 
not  too  cool  for  a  native  population.  He  considered  Nassik  superior  in  many 
respects  to  Poonah,  which  also  presented  similar  advantages,  Bfeing  ou  the 
same  plateau,  and  119  miles  to  the  south-east  of  Bombaj'. 

Mr.  W.  J.  Hamilton  (chairman  of  the  Great  Indian  Peninsular  Railway  Com- 
pany), believed  the  district  of  Nassik  would  be  found  too  deficient  in  water  to  be 
suitable  as  the  site  of  a  large  citj'.  The  greatest  difficulty  which  the  railway 
company  had  to  contend  with,  in  the  construction  of  their  line  from  the  top  of 
the  Ghauts  into  the  valley  of  the  Taptee,  was  the  want  of  water  for  the  engines. 

Sir  Robert  Montgomery  said  he  could  not  agree  with  the  conclusions  Mr. 
Campbell  had  come  to  with  regard  to  the  necessity  of  changing  the  capital  from 
Calcutta.  It  was  not  necessary  that  a  capital  should  be  central.  None  of  the 
great  European  capitals  were  central ;  nor  was  Washington  central.  Moreover, 
at  Calcutta  the  Governor-General  had  other  interests  to  look  after,  besides  the 
government  of  Hindostan  Proper.  The  affairs  of  Pegu,  Penang,  and  even  of 
China,  were  brought  under  his  notice ;  therefore,  with  reference  to  China  and 
Hindostan  combined,  Calcutta  did  occupy  a  central  position.  The  removal  of 
the  seat  of  Government  from  Calcutta  would  result  in  loss  of  prestige ;  and  now 
that  the  countrj'  was  being  supplied  with  railways  and  telegraphs,  Calcutta 
would  be  placed  in  rapid  and  direct  communication  with  England,  and  the 
question  of  distance  became  of  less  consequence  than  it  was  formerlj'. 

Sir  Charles  Trevelyan  said  the  only  substantial  reasons  which  could  be 
assigned  for  removing  tlie  capital  from  Calcutta  were  political.  The  political 
system  of  local  governments,  and  the  part  of  the  Supreme  Govei'nment  was  to 
superintend  and  revise  the  local  administrations,  and  to  take  charge  of  the 
departments  common  to  all.  On  this  account  it  was  evident  that  the  Supreme 
Government  ought  not  to  be  at  the  seat  of  any  of  the  local  governments.  The 
climate  of  Calcutta,  Madras,  and  Bombay,  and  their  position  on  the  extremities 
of  the  empire,  were  objections  to  either  of  them  being  the  seat  of  the  Supreme 
Government.  The  conclusion  was  therefore  inevitable  that  the  capital  should  be 
central,  healthy,  and  so  situated  as  to  be  in  easy  and  direct  communication  with 
all  the  local  governments.  He  was  not  prepared  to  say  that  Nassik  should  be  the 
site  selected,  nor  did  he  think  the  question  had  yet  arrived  at  that  stage  that  it 
■was  necessarj'  to  fix  upon  any  particular  spot ;  but  it  should  be  some  place  in 
the  centre  of  the  continent  on  the  line  of  the  Great  Indian  I'eninsular  Railway ; 
and  if  he  were  obliged  to  indicate  the  proper  position,  he  should  say  between 
Nagpore  and  Mhow,  or  Mhow  itself,  which  was  very  healthj'  and  verj'^  central. 

Sir  Erskine  Parry  said  the  objections  to  Calcutta  were  verj'  obvious.  It  was 
very  remote,  and  the  climate  was  bad  for  Europeans.  He  thought  Mr.  Campbell 
had  been  fortunate  in  the  selection  of  the  site  he  had  pointed  out.  It  was 
central,  near  a  large  seaport,  and  possessed  a  suitable  climate.  The  only 
objection  was  that  the  supply  of  water  would  be  inadequate  for  a  large  popu- 
lation, and  it  was  well  known  that  all  articles  of  food  are  fifty  per  cent. 
dearer  in  that  part  of  India  than  in  the  plains  of  Bengal. 

Sir  Henry  Rawlinson  stated  that  Bombay  was  now  in  process  of  being 
made  the  postal  port  of  India.  A  Committee  of  the  House  of  Commons,  last 
year,   had   made   a   recommendation   to   that   effect,  and   arrangements  were 


actually  in  the  course  of  completion.  This  made  it  almost  a  matter  of  necessity 
that  the  scat  of  the  Central  Government  should  be  within  a  convenient  dis- 
tance of  Bombay.  But  he  was  not  prepared  to  abandon  a  well-known  locality 
like  Poonah  for  Nassik.  If  we  are  to  have  the  capital  of  India  in  the  Deccan, 
he  should  vote  in  favour  of  Poonah. 


ELECTRIC  TELEGRAPHS  IN  AUSTRALIA. 
Ths  report  of  E.  C.  Cracknell,  Superintendent  of  Electric  Telegraphs, 
for  1866,  has  just  been  laid  before  the  Legislature  of  New  South  Wales. 
The  following  facts  and  figures,  extracted  from  this  virell-written  document, 
are  of  a  more  general  interest. 

Mileage. 
The  aggregate  mileage  of  telegraph  lines  open  in  the  four  most  important 
colonies  of  the  mainland  of  Australia,  on   January   1st.   1866,  was   a& 
follows,  viz. : — 

New  South  Wales  ...     3,177  miles  of  wire,  with  57  stations. 


Victoria  3,109 

South  Australia 1,182 

Queensland 1,131| 


Total 


8,599^ 


69 
42 

24 

192 


FiNAXCiAi,  Condition. 
Ne^v  South  Wales. 

Receipts  £31,362     5 

E.\penditnre    21,310  11 


Nett  profit 10,051  13 

Number  of  messages  transmitted,  138,785. 

Victoria. 

Receipts £35,767  17 

Of  which  on  H.M.  service    11,546  19 

Expenditure  not  returned. 
Number  of  messages  transmitted,  279,791. 

Soxdh  Australia. 

Receipts £10,791     2 

Expenditure  9.^16  11 


10 
10 


Nett  profit 1.374  11 

Number  of  messages  transmitted,  106,874. 

Queetisland. 

Receipts £12.382     0 

Expenditure  12,226     0 


Nett  profit 

Number  of  messages  not  returned. 


156    0    0 


The  steady  progress  of  the  telegraph  lines  in  the  Colony  of  New  South 
Wales  becomes  apparent  from  the  following  table  : — 


Progressive  Details  of  Mectric  Telegraphs  in  New  South  Wales,  from  their  Commencement,  up  to  Z\st  Beeemler,  1865. 


Years. 


1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 


Cost  of  Lines. 


&     s.    d. 
17,253  12  11 

23,816  19     9 

48,454    2 

60,515  13 

116,234  11 

118,940  12 

132,025  18 

145,350    5 


Miles  of 
Line. 


372 

470 
646 
1,217 
1,457 
2,227 
2,374 
2,584 


Second 
Wire. 


527 


Total 
Length 

of 
Wire. 


372 
470 
1,173 
],744 
1,984 
2,754 
2,901 
3,177 


Number 
of 

Stations. 


11 

12 
23 
36 
47 
48 
52 
55 


Number 

of 

Messages 

transmitted. 


9,141 

36,867 
53,981 
74,224 
104,660 
124,638 
130,500 
138,785 


Net  Iteveime 

after  paying 

Working  Expenses. 


£ 


s.    d. 


3,179  10  1 

2,728  0  10 

3,626  13  5 

8,733  2  3 

9,149  16  3 

7,593  6  9 

10,051  13  8 


Working 

Expenses  in 

Excess  of 

Revenue. 


£     s.    d. 
154  18    9 


March  1,  1867.; 


THE  ARTIZAN. 


a 


INSTITUTION  OF  CIVIL  ENGINEERS. 

At  the  monthly  ballot  on  Tuesday  evening,  the  5th  ult.,  Mv.  Charles  Hutton 
Gvegoiy,  vice-president,  in  the  chair,  the  following  candidates  were  ballotted  for, 
and  declared  to  be  duly  elected,  including  fifteen  members,  viz. : — Mr.  Charles 
Bernard  Baker,  resident  engineer  on  the  Midland  Railway  Extension  to  London  ; 
Mr.  Henry  Baylis,  boroush  engineer,  and  engineer  to  the  Corporation  Water- 
works, Bolton,  Lancashire ;  Mr.  Michael  Beazeley,  assistant  engineer  on  the 
Wolf  Rock  Lighthouse  Works,  Cornwall ;  Mr.  James  Bolland,  Westminster; 
Mr.  William  Crozier,  engineer  to  the  county  of  Durham  ;  Mr.  James  Deas, 
engineer  of  the  western  division  of  the  North  British  Railway,  Glasgow  ;  Mr. 
Thomas  Fenwick,  Leeds  :  Mr.  Daniel  Gallagher  Grose,  Dublin ;  Mr.  John  William 
Grover,  Westminster ;  Mr.  Henry  Law,  late  of  Rio  de  Janeiro  ;  Mr.  William 
Lawford,  chief  assistant  engineer  to  the  Great  Western  Railway  Company  ;  Mr. 
George  Owen,  engineer  of  the  Cambrian  Railways  ;  Mr.  Charles  Robins,  West- 
minster: Mr.  Francis  Stevenson,  principal  assistant  engineer  of  the  London  and 
Noi'th  Western  Railway;  and  Mr.  Thomas  Jefferson  Thompson,  piincipal 
resident  engineer  and  locomotive  superintendent  of  the  Bahia  and  San  Fran- 
cisco ;  and  seventeen  associates,  viz. : — Mr.  William  Heni'y  Ashwell,  Midland 
Railway  Extension  Works,  Camden-town ;  Mr.  Joseph  Parkin  Colbron,  Sur- 
veyor to  the  West  Hove  District  Commissioners,  Brighton ;  Vice-Admiral 
George  Elliot,  Warwick-square ;  Mr.  William  Francis,  Westminster ;  Mr. 
John  Clark  Hawkshaw,  B.A.,  New  Dock  Works,  Hull:  Mr.  Pollett  Charles 
Hennett,  Ironworks,  Bridgewater;  Mr.  Harry  Pasley  Higginson,  Madras  Irri- 
gation and  Canal  Compan3';  Mr.  John  Howkins,jun.,  Barrow  Docks,  Barrow 
in  Furness ;  Mr.  George  Albert  Hutchins,  Carmarthen ;  Mr.  Charles  Edward 
Mackintosh,  Railway  Foundry, New  Cross;  Mr.  John  James  Myres,  jun.,  Pres- 
ton, Lancashire ;  Mr.  Charles  O'Neil,  resident  road  and  bridge  engineer,  Wel- 
lington, New  Zealand  ;  Captain  Robert  Robertson,  R.N.,  Board  of  Trade  ;  Mr. 
Alexander  Clunes  Sherriff,  M.P.,  Westminster ;  Mr.  Henry  Thomas  Tanner, 
Newbury  ;  Mr.  Charles  Brown  Trollope,  Westminster ;  and  Mr.  William  Caw- 
thorne  IJnwin,  B.Sc,  Homerton  College. 


ABSRACT  OF  DESCRIPTION  OF   THE  CLIFTON  SUSPENSION 

BRIDGE. 

By  Mr.  W.  H.  Baklow,  M.  Inst.  C.E.,  F.R.S. 

The  constniction  of  this  bridge  was  commenced  more  than  twenty-five  years 
ago,  but  remained  in  abeyance  for  a  considerable  length  of  time,  owing  to  a  con- 
currence of  unforeseen  obstacles.  The  abutments  and  the  piers,  ready  to  receive 
the  saddles  for  supporting  the  chains,  were  completed,  from  the  designs  of  the 
late  Mr.  Brunei,  in  the  year  1843,  when  the  works  were  suspended  from  insuffi- 
ciency of  funds.  In  1860  a  new  company  was  formed,  and  arrangements  were 
entered  into  for  the  purchase  of  the  land  and  piers  at  Clifton,  and  of  the  chains 
from  the  Huugerford  Suspension  Bridge,  then  about  to  be  replaced  by  a  girder 
bridge,  to  carry  the  Charing  Cross  Raihvay. 

In  the  Clifton  hridge  as  executed,  there  are  three  chains  on  each  side,  sup- 
porting longitudinal  stiifeuing  girders  of  wreught  iron,  with  open-work  cross 
girders,  the  hand  railing  of  the  bridge  being  made  also  to  form  longitudinal 
stiffening  girders,  with  open-work  sides.  The  principal  dimensions  are  :  span 
702ft.  3in.,  distance  from  centre  to  centre  of  chains  20ft.,  width  of  bridge, 
including  roadway  and  footways,  31ft.,  versed  sine  of  curve  of  chains  70ft.,  and 
height  of  roadway  above  high  water  248ft.  The  chains  are  carried  upon  the 
piers  by  wrought  iron  saddles,  placed  upon  roller  frames  of  cast  iron,  the  rollers 
being  made  of  cast  steel..  The  beds  of  the  roller  frames  are  at  an  inclination  of 
1  in  20,  rising  towards  the  river.  At  a  distance  of  IQfift.  from  the  centres  of 
the  piers  there  are  land  saddles  similar  in  construction  to  the  saddles  upon  the 
piers,  except  that  they  have  no  roller  frames,  but  are  bedded  upon  brickwork  in 
cement  set  upon  the  solid  x-ock.  The  distance  from  the  land  saddles  to  the 
anchorage  is  60ft.,  with  an  average  inclination  of  4>o'' ;  and  in  this  distance  the 
three  chains  gradually  diverge,  until  they  are  5ft.  apart ;  here  they  were  inserted 
through  castings  forming  separate  anchorage  plates  for  each  chain.  The  three 
chains  are  in  such  a  relative  position  to  each  other  as  to  pi'oduce  an  equal  hori- 
zontal distance  of  nearly  Sft.  from  the  centres  of  the  suspension  rods  throughout 
the  bridge.  The  suspension  rods  transmit  their  strain  to  the  chains  only  at 
the  joints;  so  that  the  links  of  the  chain  have  no  other  strain  upon  them  than 
that  due  to  the  direct  tensile  strain  in  the  direction  of  their  length.  The  duty 
of  maintaining  an  equal  action  upon  all  three  chains  in  supporting  the  road- 
way is  performed  by  the  strength  and  stiffness  of  the  longitudinal  girders.  All 
the  links  were  tested  to  a  strain  of  10  tons  per  square  inch. 

The  an-angeraents  for  the  erection  of  the  chains  comprised  a  temporary  sus- 
pended staging,  constructed  of  eight  iron  wire  ropes,  each  capable  of  bearing 
35  tons.  Six  of  these  ropes  served  to  support  a  timber  platform,  and  two  were 
at  a  height  of  3ft.  6in.  above,  to  form  a  hand  railing  on  each  side.  The 
upper  ropes  were  attached  to  those  below,  so  as  to  act  in  conjunction  with 
them  in  sustaining  any  weight  upon  the  staging.  Another  rope  was  fixed 
above,  for  the  purpose  of  carrying  two  light  travelling  frames,  suspended  on 
wheels,  which  were  moved  as  required  by  light  ropes,  and  by  means  of  which 
links  were  taken  from  the  piers  to  the  men  engaged  in  erecting  the  chains. 
The  work  was  commenced  at  the  anchorage  plates  at  each  end  simultaneously, 
the  lower  chain  being  put  in  first.  At  the  anchorage  plates  the  whole  of 
the  links,  twelve  in  number,  were  inserted;  then  eleven,  ten,  nine,  and  so 
on,  until  the  chain  was  diminished  to  one  link ;  after  which  it  was  continued 
at  one  link  and  two  links  alternately  from  the  piers,  until  it  met  in  the 
middle  of  the  centre  opening.  The  wire-rope  staging  was  designed  to  carry  the 
weight  of  the  centre  portions  of  the  chain,  formed  of  one  link  and  two  links 
alternately,  with  the  men  and  tools  required  to  erect  it.  The  calculated 
breaking  weight  of  the  staging  was  224  tons,  evenly  distributed,  and  the 
weight  it  had  to  carry  was  40  tons.  The  suspended  platform  was  kept  below 
the  intended  level  of  the  chains,  and  the  links  were  supported   upon  it  by 


packing  pieces  which  could  be  raised  or  lowered.  When  the  links  of  the  oliain 
were  united  in  the  middle,  the  packing  pieces  were  lowered  until  the  chain  took 
its  own  bearing  and  thus  relieved  the  staging  from  the  action  of  its  weight. 
At  this  stage  of  the  proceedings,  the  chain  was  adjusted  for  length,  by  means 
of  keys  arranged  for  that  purpose  in  the  first  links  from  the  pier  saddles. 
The  next  operation  was  that  of  adding  links  on  each  side  of  the  centre  links, 
which  was  accomplished  by  an  ingenious  and  simple  apparatus,  with  such 
rapidity,  that  on  some  days  more  than  one  hundred  links  were  added.  The 
chains  on  the  Bristol  or  eastern  side  having  been  completed,  the  staging  was 
removed  to  the  other  side,  and  the  remaining  three  chains  were  put  up  in  a  similar 
manner.  When  the  chains  were  erected,  and  the  suspension  links  fixed,  the 
suspension  rods  and  cross  girders  were  attached,  by  means  of  a  moveable  crane, 
upon  a  long  base  frame,  weighing  upwards  of  5  tons,  and  travelling  upon  a 
temporary  railway.  This  crane  was  so  contrived  and  balanced,  that  it  could 
carry  a  cross  girder,  with  an  equivalent  length  of  the  longitudinal  girders,  a 
considerable  distance  in  advance  of  the  wheels  upon  which  it  travelled.  Thus, 
when  placed  upon  the  abutment,  it  held  the  first  cross  girder  in  its  intended 
position,  until  the  men  attached  the  first  pair  of  suspension  rods  to  it  and  to  the 
chains.  Planking  was  then  laid  from  the  abutment  to  the  cross  girder,  and  the 
r.ailway  was  lengthened.  The  travelling  crane  next  took  up  the  second  cross 
girder,  and  advanced  with  that  to  its  position,  and  held  it  in  like  manner  vmtil 
it  was  attached  to  the  chain.  The  planking  and  roadway  were  again  length- 
ened, and  thS  third  cross  girder  fixed,  and  so  on  from  both  ends  of  the 
bridge,  until  the  roadway  met  in  the  middle.  The  remaining  operations  of 
connecting  the  longitudinal  girders,  adjusting  the  several  parts  of  the  work, 
and  laying  the  roadway,  were  then  pi-oceeded  with. 

The  sectional  area  of  the  chains  at  the  pier  is  481  square  inches,  and  in  the 
centre  of  the  span  440  square  inches.  The  weight  of  the  chains  between  the 
piers  is  544  tons,  and  that  of  the  suspension  rods,  longitudinal  and  transverse 
girders,  cross-bracing,  hand-railing,  roadway,  &c.,  about  440  tons.  The  strain 
at  the  centre  due  to  the  chains  is  680  tons,  that  due  to  the  weight  of  the  plat- 
form, &c  ,  597  tons,  and  that  produced  by  a  maximum  moving  load  of  701bs.  per 
square  foot,  817  tons,  or  together  2,094  tons,  equal  to  4'76  tons  per  square  inch 
of  the  sectional  area  of  the  chains  at  the  centre  of  the  span.  The  suspension 
rods  are  each  rather  more  than  2in.  in  section.  The  greatest  weight  that  can 
come  upon  a  pair  of  rods,  including  their  maximum  load,  is  about  13  tons, 
which  will  produce  a  strain  of  4^  tons  per  square  inch.  The  anchorage  plates 
and  the  bearing  plates  of  the  saddles  are  so  arranged  that  the  maximum 
pressure  upon  the  brickwork  cannot  in  any  case  exceed  10  tons  per  square  foot. 
In  order  to  provide  for  the  effects  of  expansion  and  contraction,  and  to  allow  for 
the  movement  occasioned  by  wind  and  by  the  passage  of  heavy  loads  across  the 
bridge,  the  two  extremities  of  the  roadway  are  furnished  with  jointed  ends  or 
flaps,  8ft.  long,  which  give  perfect  freedom  of  motion,  both  vertically  and  in  the 
direction  of  the  length  of  the  bridge. 

The  works  were  commenced  at  Clifton  in  November,  1862,  by  Messrs. 
Cochrane,  the  contractors,  under  the  superintendence  of  their  resident  manager, 
Mr.  Airey,  and  the  bridge  wasjopened  for  public  traffic  on  December  8, 186*. 
The  total  cost  of  the  ironwork,  including  the  purchase  of  the  chains  of  the  Hun- 
gerford  bridge,  and  their  carriage  to  Clifton,  was  £34,975.  Previous  to  opening 
the  bridge,  it  was  tested  by  a  dead  weight  of  500  tons  of  stone,  distributed  over 
the  surface,  when  a  total  deflection  was  produced  of  7in.  in  the  centre.  On  the 
removal  of  the  test  load,  the  centre  of  the  bridge  rose  to  its  former  position 
within  one-sixteenth  of  an  inch,  but  the  middle  of  the  southern  half  of  the 
bridge  did  not  rise  again  to  its  former  height  by  one  inch,  while  the  northern 
side  rose  above  its  original  position.  This  was  probably  due  to  the  change 
in  the  direction  and  force  of  the  wind  before  and  after  the  testing. 

The  most  severe  strain  which  the  bridge  had  to  resist  was  that  resulting 
from  heavy  gales  of  wind,  especially  those  from  the  north-west  or  south-east, 
being  nearly  in  the  direction  of  the  deep  gorge  of  the  river  Avon  at  the 
place  where  the  bridge  was  constructed.  On  these  occasions  three  effects 
were  observed.  First,  there  was  a  small  horizontal  deflection,  which  was  just 
sufficient  to  be  perceptible  to  the  eye  when  placed  in  range  with  the  sus- 
pension rods.  Secondly,  there  was  an  undulation  from  end  to  end  of  the 
bridge,  the  maximum  fall  and  rise  being,  in  Mr.  Airey's  opinion,  as  much  as 
6in.  above  and  6in.  below  the  mean  level  of  the  roadway.  Thirdly,  the  land 
chains,  between  the  piers  and  the  land  saddles,  which  carried  no  suspension 
rods,  were  liable  to  be  deflected  laterallj',  notwithstanding  their  weight,  the 
longitudinal  strain  upon  them,  and  the  comparatively  small  surface  exposed  to 
the  wind. 

Considering  the  facility  with  which  suspension  bridges  can  be  constnicted, 
and  the  comparatively  inexpensive  nature  of  the  scaffolding,  or  temporary- 
staging,  required  for  erecting  them,  there  appears  to  be  no  reason,  in  the 
author's  opinion,  why  spans  of  much  greater  magnitude  should  not  be  accoia- 
plished.  The  spans  already  crossed  by  bridges  on  this  principle  far  exceed 
those  of  any  form  of  girder.  The  largest  girder  ever  built  is  that  of  the 
Britannia  Bridge  over  the  Menai  Straits,  which  is  460ft.  between  the  bearings. 
The  largest  suspension  bridge  is  that  at  Frihourg,  which  is  stated  to  be  880ft. ; 
while  the  Niagara  Suspension  Bridge  is  820ft.  from  centre  to  centre  of  the 
towers,  and  has  been  in  daily  use  for  nearly  twelve  years  for  the  passage  of 
railway  trains.  Suspension  bridges  have  not  hitherto  been  adopted  in  this 
country  for  railway  purposes,  under  the  impression  that  the  principle  of  con- 
struction necessarily  involved  such  an  amount  of  flexibility  as  to  render  them 
unfit  for  the  passage  of  trains ;  but  it  must  be  considered  that  the  larger  the 
bridge,  and  the  greater  the  ratio  of  the  weight  of  the  bridge  to  the  weight  of 
the  moving  load,  the  less  will  be  the  disturbance  of  form  caused  by  a  passing 
load.  Moreover  it  is  quite  practicable  to  stiffen  a  suspension  bridge  so  as  to 
render  it  nearly  as  rigid  as  a  girder,  of  which  the  Lambeth  Bridge,  from  the 
designs  of  Mr.  P.  W.  Barlow,  is  an  example.  The  subject  of  stiffening  sus- 
pension bridges  with  the  least  quantity  of  material,  is  one  well  deserving 
attention.     In  a  detached  girder^  the  upper  and  lower  booms   must  each  be 
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capable  of  bearing  tbe  strains  produced  by  the  weight  of  tlie  bridge  and  its 
load,  and  the  diagonals  must  be  strong  enough  to  transmit  the  whole  of  those 
strains,  whereas,  in  a  stiffened  suspension  bridge,  the  chain  is  the  only  member 
required  to  bear  the  strains  produced  by  the  weight  of  the  bridge  and  its  load, 
while  the  diagonal  bracing,  or  stiffening,  need  be  no  more  than  just  sufficient 
to  prevent  disturbance  from  the  moving  load.  In  relation  to  this  subject  the 
author  has  found  by  experiments  on  solid  bars,  made  in  1858,  as  well  as  from 
a  theoretical  investigation  of  the  case  as  applied  to  lattice  girders,  that,  in  a 
continuous  girder,  if,  instead  of  [using  an  equal  depth  throughout,  a  greater 
depth  and  a  greater  sectional  area  are  given  over  the  piers,  an  increase  of  strength 
is  obtained  in  a  much  higher  ratio  than  that  of  the  increased  weight  of  metal 
employed. 

'  There  is  another  point  deserving  of  consideration,  viz.,  which  is  the  best 
form  of  link  and  fastening  for  the  chains  of  a  suspension  bridge  ?  To  this 
subject  Sir  Charles  Pox  (M.  Inst.  C.E.),  has  directed  attention.  But  where  the 
object  is  to  construct  bridges  of  very  large  span,  another,  and  perhaps  the  most 
important  consideration,  is  the  eraplojment  of  a  stronger  material.  In  this 
respect  the  introduction  of  steel  is  calculated  to  have  a  marked  influence.  Many 
of  the  properties  of  steel  are  at  present  unknown,  but  it  has  been  determined, 
by  experiments,  that  its  tensile  strength  is  nearly  double  that  of  wrought  iron, 
and  that  it  can  be  made  quite  as  malleable.  Its  powers  of  resistance  to  com- 
pression do  not  show  the'  same  proportion  of  strength,  but  in  the  application  of 
steel  to  the  chains  of  a  suspension  bridge  it  is  the  tensile  strength  which 
operates. 


EOYAL   SOCIETY. 


ABSTRACT   OP   THE   RESULTS   OP   THE   COMPARISONS    OP    THE 
STANDARDS   OP    LENGTH    OP   ENGLAND,   PRANCE,   BELGIUM, 
PRUSSIA,  RUSSIA,  INDIA,  AUSTRALIA,  MADE  AT  THE  ORDNANCE 
SURVEY  OPPICE,  SOUTHAMPTON. 
By  Capt.  a.  R.  Claeke,  R.E.,  P.R.S.,  Ac,  under  the  direction  of  Col.  Sie 
Henet  JAitES,  R.E.,  P.R.S.,  &c.,  Director  of  Ordnance  Surve}'. 
In  the  preface  to  this  paper.  Sir  Henrj-  James  gives  an  account  of  the  circum- 
stances under  which  the  work  was  undertaken,  as  follows.     Table  of  results  is 
appended. 

The  principal  triangulation  of  the  United  Kingdom  was  finished  in  1851 ;  and 


the  triaugulations  of  France,  Belgium,  Prussia,  and  Russia  were  so  far  advanced 
in  1860,  that,  if  connected,  we  should  have  a  continuous  triangulation  from  the 
Island  of  Valentia  on  the  south-west  extremity  of  Ireland,  in  north  latitude 
51°  55'  20",  and  longitude  10°  20'  40"  west  of  Greenwich,  to  Orsk  on  tbe  River 
Ural  in  Russia. 

It  was  therefore  possible  to  measure  the  length  of  an  arc  of  parallel  in  latitude 
52°  of  about  75°,  and  to  determine,  by  the  assistance  of  the  electric  telegraph, 
the  exact  difference  of  longitude  between  the  extremities  of  this  arc,  and  thus 
obtain  a  crucial  test  of  the  accuracy  of  the  figure  and  dimensions  of  the  earth, 
as  derived  from  the  measurement  of  the  arcs  of  meridian,  or  the  data  for 
modifying  the  results  previously  arrived  at. 

The  Russian  Government,  therefore,  at  the  instance  of  M.  Otto  Struve,  Im- 
perial Astronomer  of  Russia,  invited  (in  1860)  the  co-operation  of  the  Govern- 
ments of  Prussia,  Belgium,  Prance,  and  England,  to  effect  this  most  important 
object,  and  to  their  great  honour  they  all  consented,  and  granted  the  necessary 
funds  for  the  execution  of  the  work. 

The  portion  of  the  woi'k  which  was  assigned  to  me,  was  the  connection  of  the 
triangulation  of  England  with  that  of  France  and  Belgium,  and  I  published  the 
results  of  this  operation  in  1862.*  But  this  work  has  been  done  in  duplicate  ; 
for  when  application  was  made  to  the  French  Government  to  permit  the  necessary 
observations  to  be  made  in  France,  they  not  oulj'  consented  to  allow  this,  but  at 
the  same  time  volunteered  to  join  in  the  labour  and  expense  of  the  work  itself. 

It  would  obviouslj'  have  been  wrong  to  mix  up  observations  made  with  differ- 
ent kinds  of  instruments  and  on  different  principles,  and  therefore  it  was  agreed 
that  the  work  should,  in  fact,  be  made  in  duplicate,  both  the  French  and  English 
geometricians  using  exactl3'  the  same  stations. 

The  results  obtained  by  the  French  geometricians  are  published  in  the  Supple- 
ment to  vol.  ix.  of  the  "Memorial  du  Ddpot  General  de  la  Guerre,"  1865,  and 
the  agreement  with  the  results  obtained  by  the  English  is  truly  surprising. 

But  however  accurately  the  trigonometrical  observations  might  be  performed, 
it  is  obvious  that,  without  a  knowledge  of  the  exact  relative  lengths  of  the 
standards  used  as  the  units  of  measure  in  "the  triangulation  of  the  several 
countries,  it  would  be  impossible  accurately  to  express  the  length  of  the  arc  of 
parallel  in  terms  of  any  one  of  the  standards. 

It  was  therefore  necessarj'  that  a  comparison  of  the  standards  of  length  should 
be  made,  and  as  we  had  a  building  and  apparatus  expressly  erected  for  tbe 
purpose  of  comparing  standards  at  this  oflice,  the  English  Government,  on  my 
recommendation,  invited  the  Governments  of  the  several  countries  ramed  to 
send  their  standards  here,  and  we  have  had  the  following  compared  with  the 
gieatest  accuracy  : — 


MEAS0SES. 


The  Yard  

Copy  No.  55  of  the  Yard  at  its  Standard  Temperature  of  62-00°P. 
Ordnance  Standard  Foot  „  „  „        62-00 

Indian  Standard  Foot  „  „  „        62'00 

,  Ordnance  10-foot  Bar  Oi  „  „  „        62-00 

Ordnance  10-foot  Bar  01 1  „  „  „        62-00 

Indian  10-foot  Bar  Is  „  „  „        62-00 

Indian  10-foot  Bar  1b  „  „  „        62-00 

Indian  10-foot  Bar  1*  „  „  „        62-00 

Australian  Standard  O4  „  „  „        62-00 

Australian  Standard  01  ,,  „  „        62"00 

Ordnance  Toise  „  „  „        61-25 

Ordnance  Metre  „  „  „        61-25 

Royal  Society's  Metre  a  traits  „  „  „        32'00 

Prussian  Toise,  No.  10  „  „  „        61-25 

Belgian  Toise,  No.  11  „  „  „        61-25 

Russian  Double  Toise  P  „  „  „        61-25 

The  Toise  

The  Metre 


Expressed  in 
Terras  of  the 
Standard  Yard. 


1-00000000 
0-99999960 
0-33333284 
0-33333611 
3-33333717 
3'33335432 
3'33340138 
3-33353284 
3-33331457 
3-33330427 
3-33333747 
2-13166458 
1-09374800 
1-09360478 
2-13150911 
2-13150851 
4-26300798 
2-13151116 
1-09362311 


Expressed  in 
inches. 

Inch  =  rk  f. 


[36-000000 

35-999986 

11-999982 

12-000100 

120-000138 

120-000755 

120-002450 

120'007182 

119-999324 

119-998954 

120-000149 

76-739925 

39-374928 

39-369772 

76-734328 

76-734306 

153-468287 

76-734402 

39-370432 


Expressed  in 
lines  of  the 

Toise. 


Line  = 


€. 


405-34622 

405-34606 

135-11521 

135-11653 

1351-15563 

1351-16259 

1351-18166 

1351-23495 

1351-14647 

1351-14230 

1351-15576 

864-06219 

443-34662 

443-28857 

863-99917 

863-99893 

1727-99419 

864-00000 

4r43-29600 


Expressed  in 
Millimetrej. 

Millimetre  = 


914-39180 

914-39143 

304-79681 

304-79980 

3047-97616 

3047-99184 

3048-03483 

3048-15503 

3047-95550 

3047-94608 

3047-97644 

1949-17660 

1000-11420 

999-98324 

1949-03444 

1949-03390 

389805952 

1949-03632 

1000-00000 


1.  Russian  standard,  double  toise,  P. 

2.  Prussian  standard  toise. 

3.  Belgium  standard  toise. 

4.  Platinum  metre  of  the  Royal  Society,  compared  with  the  staudardjmetre  of 
Prance  by  M.  Arago. 

6.  English  standard  yards.  A,  B,  C,  29,  47,  61,  55,  58. 
■  6.  Ordnance  Survey  10-foot  standard  bar. 

7.  Indian  10-foot  standard  bars,  new  and  old. 

8.  Australian  10-foot  standard  bar. 

0.  In  addition  to  the  above,  the  10-foot  standard  bar  of  the  Cape  of  Good 
Hope  was  compared  here  in  1844. 


We  have  invited  the  Governments  of  Austria,  Spain,  and  the  United  States 
of  America,  also  to  send  their  standards.  We  have  been  promised  that  of 
Austria,  and,  but  for  the  unfortunate  war  in  which  she  has  been  lately  engaged, 
we  should  have  received  it  before  this. 

I  have  entrusted  the  execution  of  the  work  of  comparison  and  the  drawing-up 
of  the  results  to  Capt.  Alexander  R.  Clarke,  of  the  Royal  Engineers,  who  designed 
the  apparatus  used.  The  numerous  comparisons  to  be  made  entailed  a  great 
amount  of  labour  upon  him  and  his  assistants,  Qu.artermaster  Steel  and  Corporal 
Comptou,  of  the  Royal  Engineers. 

*  Extension  of  the  Triangulation  of  the  Ordnance  ijurvey  into  France  and  Belgium. 
London,  18G3. 
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Before  the  connection  of  the  tviangulation  of  the  several  countries  into  one 
great  network  of  triangles,  extending  across  the  entire  breadth  of  Europe, 
and  before  the  discovery  of  the  electric  telegraph  and  its  extension  from 
Valentia  to  the  Ural  Mountains,  it  was  not  possible  to  execute  so  vast  an 
undertaking  as  that  which  is  now  in  progress.  It  is,  in  fact,  a  work  which 
oould  not  possibly  have  been  executed  at  any  earlier  period  in  the  history  of 
the  world.  The  exact  determination  of  the  figure  and  dimensions  of  the 
earth  has  been  the  great  aim  of  astronomers  for  upwards  of  two  thousand 
years,  and  it  is  fortunate  that  we  live  in  a  time  when  men  are  so  enlightened 
as  to  combine  their  labours  to  effect  an  object  desired  by  all,  and  at  the 
first  moment  when  it  was  possible  to  execute  it. 


EOTAL  INSTITUTION    OF    GREAT    BRITAIN. 


ON  SOUNDING  AND  SENSITIVE  FLAMES. 
By  Jons  Ttndall,  Esq.,  LLD.,  P.E.S.,  Professor  of  Natural  Philosophy,  &c. 

HiSTOEICAL. 

The  sounding  of  a  hydrogen  flame  when  closed  within  a  glass  tube  was,  I 
believe,  first  noticed  by  Dr.  Higgins,  in  1777.  The  subject  has  been  since  inves- 
tigated by  Chiadini,  De  la  Rive,  Faraday,  Wheatstone,  Rijke,  Soudhauss,  and 
Kundt.  The  action  of  unisonant  sounds  on  flames  enclosed  in  tubes  has  been 
investigated  by  Count  Schatfgotsch  and  myself.  The  jumping  of  a  naked  fish- 
tail flame,  in  response  to  musical  sounds,  was  first  noticed  by  Professor  Leconte 
at  a  musical  party  in  the  United  States.  He  made  the  important  observation 
that  the  flame  did  not  jump  until  it  was  near  flaring.  That  his  discovery  was 
not  further  followed  up  by  this  learned  investigator  was  probably  due  to  too 
great  a  stretch  of  courtesy  on  liis  part  towards  myself.*  Last  year,  while  pre- 
paring the  experiments  for  one  of  my  "  Juvenile  Lectures,"  my  late  assistant, 
Mr.  Barrett,  observed  the  eft'ect  independently;  and  he  afterwards  succeeded  in 
illustrating  it  by  some  very  striking  experiments.  With  a  view  to  the  present 
discourse,  and  also  to  the  requirements  of  a  forthcoming  work  on  sound,  the 
subject  of  sounding  and  sensitive  flames  has  been  recently  submitted  to  exami- 
nation in  the  laboratory  of  the  Royal  Institution.  The  principal  results  of 
the  inquiry  are  embodied  in  the  following  abstract. 

AUSTEACT    OP   LeCTUEE. 

Pass  a  steadily-bui-niug  candle  rapidly  through  the  air,  you  obtain  an  indented 
band  of  light,  while  an  almost  musical  sound  heard  at  the  same  time  announces 
the  rhythmic  character  of  the  motion.  If,  on  the  other  hand,  you  blow 
against  a^caudle-flame,  the  fluttering  noise  produced  indicates  a  rhythmic 
action. 

When  a  fluttering  of  the  aiv  is  produced  at  the  embouchure  of  an  organ-pipe, 
the  resonance  of  the  pipe  reinforces  that  particular  pulse  of  the  flutter  whose 
period  of  vibration  coincides  with  its  own,  and  raises  it  to  a  musical  sound. 

When  a  gas-flame  is  introduced  into  an  open  tube  of  suitable  length  and 
width,  the  current  of  air  passing  over  the  flame  produces  such  a  flutter,  which 
the  resonance  of  the  tube  exalts  to  a  musical  sound. 

Introducing  a  gas-flame  into  this  tin  tube  3ft.  long,  we  obtain  a  rich  musical 
note  ;  iutroducinj-  it  into  a  tube  6ft.  long,  we  obtaiu  a  note  an  octave  deeper — 
the  pitch  of  the  note  depending  on  the  length  of  the  tube.  Introducing  the 
flame  into  this  third  tube,  which  is  1.5ft.  long,  the  sound  assumes  extraordinary 
intensity.  The  vibrations  which  produce  it  are  sufiiciently  powerful  to  shake 
the  pillars,  floor  seats,  gallery,  and  the  five  or  six  hundred  people  who  occupy 
the  seats  and  gallery.  The  flame  is  sometimes  extinguished  by  its  own  violence, 
and  ends  its  peal  by  an  explosion  as  loud  as  a  pistol  shot. 

The  roar  of  a  flame  in  a  chimney  is  of  this  character :  it  is  a  rude  attempt  at 
music. 

By  varying  the  size  of  the '^flame,  these  tubes  may  be|caused  to  emit  their 
harmonic  sounds. 

Passing  from  large  tubes  to  small  ones,  we  obtain  a  series  of  musical  notes, 
which  vise  in  pitch  as  the  tube  diminishes  in  length.  This  flame,  surrounded  by 
a  tube  17|^in.  long,  vibrates  459  times  in  a  second,  while  that  contained  in  this 
tube,  lO^in.  long,  vibrates  717  times  in  a  second.  Owing  to  the  intense  heat  of 
the  sounding  column,  these  numbers  are  greater  than  those  corresponding  to 
organ-pipes  of  the  same  lengths  sounding  in  air. 

The  \'ibrations  of  the  flame  consist  of  a  series  of  partial  extinctions  and 
revivals  of  the  flame. 

The  singing  fiame  appears  continuous ;  but  if  the  head  be  moved  to  and  fro, 
or  if  an  opera-glass,  directed  to  the  flame,  be  caused  to  move  to  and  fro ;  or 
if,  after  the  method  of  Wheatstone,  the  flame  be  regarded  in  a  mirror  which  is 


*  The  obsei-vation  of  Professor  Leconte  is  thus  sTaphically  described:  "Soon  after  the 
music  commenced,  I  observed  that  the  flame  of  the  last-mentioned  burner  exhibited 
pulsations  in  hciprht  which  were  exactly  synchronous  with  the  audible  beats.  This 
phenomenon  was  very  strikini?  to  every  one  in  the  room,  and  especially  so  when  the 
strong  notes  of  tlie  violencello  came  in.  It  was  exceedingly  interesting  to  observe  how 
perfectly  even  the  trills  of  this  instrument  were  reflected  on  the  sheet  of  flame.  A  deaf 
man  might  have  seen  the  harmony.  As  the  evening  advanced,  and  the  diminished 
consumption  of  tras  in  the  city  increased  the  pressure,  the  phenomenon  became  more 
conspicuous.  The  jumping  of  the  flame  gradually  increased,  became  somewhat  irregular 
and,  finally  it  began  to  flare  continuously,  emitting  the  characteristic  sound  indicating  the 
escape  of  a  greater  amount  of  gas  than  could  be  properly  consumed.  I  then  ascertained 
by  experiment,  that  the  phenomenon  did  not  takeplacc,  unless  the  discharge  of  gas  was 
so  regulated,  that  the  flame  approximated  to  the  condition  of  flaring.  I|likcwise  deter- 
mined by  experiment,  that  the  effects  were  not  produced  by  jarring  or  shaking  the  floor 
and  walls  of  the  room  by  means  of  repeated  concussions.  Hence  it  is  obvious  that  the 
pulsations  of  the  flame  wore  not  owing  to  indirect  vibrations  propagated  through  the 
medium  of  the  walls  of  the  room  to  the  burning  apparatus,  but  must  have  been 
produced  by  the  direct  influence  of  aerial  sonorous  pulses  on  the  burning  jet." — 
"Phil.  Mag."  Ith  series,  vol.  xv.,  March,  1858,  p.  235;  and  "Silliman's  American 
Journal,"  Jan.,  1858, 


caused  to  rotate,   the   images    due  to   the   revivals  of  the  flame  are  separated 
from  each  other,  and  form  a  chain  of  flames  of  great  beauty. 

With  a  longer  tube  and  larger  flame,  by  means  of  a  concave  mirror,  I  can 
project  this  chain  of  flames  upon  a  screen.  I  first  clasp  my  hand  round  the  end 
of  the  tube  so  as  to  prevent  the  current  of  air  which  causes  the  flutter  from: 
passing  over  the  flame — the  image  of  the  flame  is  now  steady  upon  the  screen 
before  you.  I  move  the  mirror  to  and  fro,  and  you  have  this  continuous  lumi- 
nous band  :  I  withdraw  my  hand ;  the  current  of  air  passes  over  the  flame,  and 
instantly  the  band  breaks  up  into  a  chain  of  images. 

A  position  can  be  chosen  in  the  tube  at  which  the  flame  bursts  spontaneously 
into  song.  A  position  may  also  be  chosen  where  the  flame  is  silent,  but  at 
which,  if  it  could  only  be  started,  it  would  continue  to  sound.  It  is' 
possible  to  start  such  a  silent  flame  by  a  pitch-pipe,  by  the  syren,  or  by  the 
human  voice.  It  is  possible  to  cause  one  flame  to  effect  the  musical  ignition  of 
another. 

The  sound  which  starts  the  flame  must  be  nearly  in  unison  with  its  own. 
Both  flames  must  be  so  near  unison  as  to  produce  distinct  beats. 
A  flame  may  be  employed  to  detect  sonorous  vibrations  in  air. 
Thus,  in  front  of  this  resonant  case,  which  supports  a  large  and  powerful 
tuning-fork,  I  move  this  bright  gas-flame  to  and  fro.  A  continuous  band  of 
light  is  produced,  slightly  indented  through  the  friction  of  the  air.  The  fork  is 
now  sounded,  and  instantly  this  band  breaks  up  into  a  series  of  distinct  images 
of  the  flame. 

Approaching  the  same  flame,  towards  either  end  of  one  of  our  tin  tubes, 
with  the  sounding  flame  within  it,  and  causing  it  to  move  to  and  fro,  the 
sonorous  vibrations  also  effect  the  breaking  up  of  the  band  of  light  into  a 
chain  of  images. 

In  this  glass  tube,  Win.  long,  a  flame  is  sounding ;  I  bring  the  flat  flame 
of  a  fish-tail  burner  over  the  tube,  the  broad  side  of  the  flame  being  at  right 
angles  to  the  axis  of  the  tube.  The  fish-tail  flame  instantly  emits  a  musical 
note  of  the  same  pitch  as  that  of  the  singing-flame,  but  of  different  quality. 
Its  sound  is,  in  fact,  that  of  a  membrane,  the  part  of  which  it  here  plays. 

Against  a  broad  bat's  wing  flame  I  allow  a  sheet  of  air,  issuing  from  a 
thin  slit,  to  impinge.  A  musical  note  is  the  consequence.  The  note  can  be 
produced  by  air  or  by  carbonic  acid  ;  but  it  is  produced  with  greater  force  and 
purity  by  oxygen.  The  pitch  of  the  note  depends  on  the  distance  of  the  slit 
from  the  flame. 

Before  you  burns  a  bright  candle-flame  ;  I  may  shout,  clap  my  hands,  sound 
this  whistle,  strike  this  anvil  with  a  hammer,  or  explode  a  mixture  of 
oxygen  and  hydrogen.  Though  sonorotis  waves  pass  in  each  case  through  the 
air,  the  candle  is  absolutely  insensible  to  the  sound  ;  there  is  no  motion  of  the 
flame. 

I  now  urge  from  this  small  blow-pipe  a  narrow  stream  of  air  through  the. 
flame  of  the  candle,  producing  thereby  an  incipient  flutter,  and  reducing  the- 
brightness  of  the  flame,  I  now  sound  the  whistle ;  the  flame  jumps  visibly. 
Matters  may  be  so  arranged  that  when  the  whistle  sounds,  the  flame  shall  be 
either  almost  restored  to  its  pristine  brightness,  or  that  the  amount  of  light  it 
still  possesses  shall  disappear. 

Before  you  now  burns  a  bright  flame  from  a  fish-tail  burner.  I  may,  as 
before,  shout,  clap  my  hands,  sound  a  whistle,  or  strike  an  anvil ;  the  flame 
remains  steady  and  without  response.  I  urge  against  the  broad  face  of  the 
flame  a  stream  of  air  from  the  blow-pipe  just  employed.  The  flame  is  cut  in 
two  by  the  stream  of  air.  It  flutters  slightly,  and  now  when  the  whistle  is 
sounded  the  flame  instantly  starts.  A  knock  on  the  table  causes  the  two 
half-flames  to  unite  and  form  for  an  instant  a  flame  of  the  ordinari'  shape. 
By  a  slight  variation  of  the  experiment,  the  two  side-flames  disappear  when 
the  whistle  is  sounded,  and  a  central  tongue  of  flame  is  thrust  forth  in  their 
stead. 

Passing  from  a  fish-tail  to  a  bat's-wing  burner,  I  obtain  this  broad  steady 
flame.  It  is  quite  insensible  to  the  loudest  sound  which  would  be  tolerable 
here.  The  flame  is  fed  from  this  gas-holder,  which  places  a  power  of  pressure 
at  my  disposal  unattainable  from  the  gas-pipes  of  the  Institution.  I  turn  on 
more  gas  ;  the  flame  enlarges,  but  it  is  still  insensible  to  sound.  I  enlarge  it 
still  more,  and  now  a  slight  flutter  of  its  edge  answers  to  the  sound  of  the 
whistle.  Turning  on  a  little  more  gas,  and  sounding  again,  the  jumping  of  the 
flame  is  still  more  distinct.  Finally  I  turn  on  gas  until  the  flame  is  on  the 
point  of  roaring,  as  flames  do  when  the  pressure  is  too  great.  I  now  sound' 
my  whistle ;  the  flame  roars  and  thrusts  suddenly  upwards  eight  long  quivering 
tongues. 

I  strike  this  distant  anvil  with  a  hammer,  the  flame  instantly  responds  by 
thrusting  forth  its  tongues. 

Another  flame  is  now  before  you.  It  issues  from  a  burner,  formed  of- 
ordinary  gas-tubing  by  my  assistant.  The  flame  is  18in.  long,  and  smokes 
copiously.  I  sound  the  whistle;  the  flame  falls  to  a  height  of  9iu.,  the  smoke 
disappears,  and  the  brilliancy  of  the  flame  is  augmented,* 

Here  are  two  other  flames,  also  issuing  from  burners  formed  b}'  my  assistant. 
The  one  of  them  is  long,  straight,  and  smoky  ;  the  other  is  short,  forked,  and 
brilliant.  I  soimd  the  whistle;  the  long  flame  becomes  short,  forked,  and 
brilliant ;  the  forked  flame  becomes  long  and  smokj-.  As  regards,  therefore, 
their  response  to  the  sonorous  waves,  the  one  of  these  flames  is  the  exact  com- 
plement of  the  other. 

Here  are  various  flat  flames,  ten  inches  high,  and  about  3in.  across  at  their 
widest  part.  They  are  purposely  made  forked  flames.  When  the  whistle 
sounds,  the  plane  of  each  flame  turns  90  degrees  round,  and  continues  in  its  new- 
position  as  long  as  the  whistle  continues  to  sound. 

Here  again  is  a  flame  ot  admirable  steadiness  and  brilliancy,  issuing  from  a 


*  Mr,  Barrett  also  observed  the  increase  of  light  on  the  shortening  of  a  flame  by  a 
musical  sound  ;  nor  did  the  superior  effect  of  high  notes  escape  the  attention  of  this 
acute  and  skilful  young  experimenter. 
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single  circular  orifice  in  a  common  iron  nipple.  I  whistle,  clap  my  hand,  strike 
the  anvil,  and  produce  other  sounds  :  the  ilarae  is  perfectly  steady.  Oljserve  the 
gradual  change  from  this  apathy  to  sensitiveness.  The  flame  is  now  four  inches 
liigh.  I  make  its  height  six  inches  ;  it  is  still  indifferent.  I  make  it  ten  inches  ; 
s  barely  perceptible  quiver  responds  to  the  whistle.  I  make  it  fourteen  inches 
bigh,  and  now  it  jumps  briskly  the  moment  the  anvil  is  tapped  or  the  whistle 
sounded.  I  augment  the  pressure;  the  ilame  is  now  sixteen  inches  long,  and 
you  observe  a  quivering  which  announces  that  the  flame  is  near  roaring.  I 
increase  the  pressure ;  it  now  roars,  and  shortens  at  the  same  time  to  a  height  of 
eight  inches.  I  diminish  the  pressure  a  little;  the  flame  is  again  sixteen  inches 
long,  but  it  is  on  the  point  of  roaring.  It  stands  as  it  were  on  tlie  brink  of  a 
precipice.  The  whistle  pushes  it  over.  Observe  it  shortens  when  the  whistle 
sounds,  exactly  as  it  did  when  the  pressure  was  in  excess.  The  sonorous  pulses, 
in  fact,  furnish  the  supplement  of  energy  necessarx'  to  produce  tlie  roar  and 
shorten  the  flame.     This  is  the  simple  philosophy  of  all  these  sensitive  flames. 

The  pitch  of  the  note  chosen  to  push  the  flame  over  the  brink  is  not  a  matter 
of  indifference.  I  have  here  a  tuning-fork  which  vibrates  256  times  in  a  second, 
emitting  a  clear  and  forcible  note.  It  has  no  effect  upon  this  flame.  Here  are 
three  other  forks,  vibrating  respectively  320,  384,  and  512  times  in  a  second. 
Not  one  of  them  produces  the  slightest  impression  upon  the  flame.  But, 
besides  their  fundamental  tones,  these  forks  can  be  caused  to  sound  a  series  of 
overtones  of  very  high  pitch.  I  sound  this  series  of  tones :  the  vibrations  are 
now  1,600,  2,000,  2,400,  and  3,200  per  second  respectively.  Tlie  flame  jumps 
in  response  to  each  of  these  sounds ;  the  response  to  the  highest  tone  of  the 
series  being  the  most  prompt  and  energetic  of  all. 

To  the  tap  of  a  hammer  upon  a  board  the  flame  responds,  but  to  the  tap  of 
the  same  hammer  upon  an  anvil  the  response  is  much  more  brisk  and  animated. 
The  reason  is,  that  the  clang  of  the  anvil  is  rich  in  the  higher  tones  to  which 
the  flame  is  most  sensitive. 

Here  again  is  an  inverted  hell,  which  I  cause  to  sound  by  means  of  a  fiddle- 
bow,  producing  a  powerful  tone.  The  flame  is  unmoved.  I  bring  a  halfpenny 
into  contact  with  the  surface  of  the  bell :  the  consequent  rattle  contains  the 
high  notes  to  which  the  flame  is  sensitive.  It  instantly  shortens,  flutters,  and 
roars  when  the  coin  touches  the  bell. 

Here  is  another  flame,  twenty  inches  long.  I  take  this  fiddle  iu  my  hand, 
and  pass  a  bow  over  the  three  strings  which  emit  the  deepest  notes.  There  is 
no  response  on  the  part  of  the  flame.  I  sound  the  highest  string :  the  jet 
instantly  squats  down  to  a  tumultuous  bushy  flame,  eight  inches  long.  I  have 
here  a  small  bell,  the  hammer  of  which  is  caused  to  descend  by  clockwork.  I 
hold  it  at  a  distance  of  twenty  yards  from  the  flame.  The  strokes  follow  each 
other  in  rythmic  succession,  and  at  every  stroke  the  flame  falls  from  a  height 
of  twenty  to  a  height  of  eight  inches. 

The  rapidity  with  which  sound  is  propagated  through  air  is  well  illustrated 
hy  these  experiments.  There  is  no  sensible  interval  between  the  stroke  of  the 
bell  and  the  shortening  of  the  flame. 

Some  of  these  flames  are  of  marvellous  sensibility ;  one  such  is  at  present 
burning  before  you.  It  is  nearly  twenty  inches  long,  but  the  slightest  tap  on 
a  distant  anvil  knocks  it  down  to  eight.  I  shake  this  bunch  of  keys  or  these 
few  copper  coins  in  my  hand :  the  flame  responds  to  every  tinkle.  I  may  stand 
at  a  distance  of  twenty  yards  from  this  flame  :  the  dropping  of  a  sixpence  from 
a  height  of  a  couple  of  inches  into  a  hand  already  containing  coin,  knocks  the  flame 
down.  I  cannot  walk  across  the  floor  without  affecting  the  flame.  The  creaking  of 
my  boots  sets  it  in  violent  commotion.  The  crumpling  of  a  bit  of  paper,  or 
the  rustle  of  a  silk  dress,  does  the  same.  It  is  startled  by  the  plashing  of  a 
raindrop.  I  speak  to  the  flame,  repeating  a  few  lines  of  poetrj' ;  the  flame 
jumps  at  intervals,  apparently  picking  certain  sounds  from  my  utterance  to 
which  it  can  respond,  while  it  is  unaffected  by  others. 

In  our  experiments  down  stairs  we  have  called  this  the  vowel  flame,  because 
the  different  vowel-sounds  affect  it  differently.  Vowel-sounds  of  the  same 
pitch  are  known  to  be  readily  distinguishable.  Their  qualities  or  clang-tints 
are  different,  though  they  have  a  common  fundamental  tone.  They  differ  from 
each  other  through  the  admixture  of  higher  tones  with  the  fundamental.  It 
is  the  presence  of  these  higher  tones  in  different  proportions  that  characterises 
the  vowel  sounds ;  and  it  is  to  these  same  tones,  and  not  to  the  fundamental 
one,  that  our  flame  is  sensitive.  I  utter  a  loud  and  sonorous  U,  the  flame 
remains  steady  ;  I  change  the  sound  to  0,  the  flame  quivers ;  I  sound  E,  and 
now  the  flame  is  affected  strongly.  I  utter  the  words  boot,  boat,  and  beat  in 
succession.  To  the  first  there  is  no  response  ;  to  the  second,  the  flame  starts  ; 
but  by  the  third  and  fourth  it  is  thrown  into  violent  commotion.  The  sound 
Ah !  is  still  more  powerful.  When  the  vowel  sounds  are  analysed  their  con- 
stituents are  found  to  varj'  in  accordance  with  the  foregoing  experiments  ;  those 
characterised  by  the  sharpest  overtones  being  the  most  powerful  excitants  of  the 
flame.     (See  Helmholtz  in  Pogg.  Annalen,  vol.  cviii.,  p.  286.) 

The  flame  is  peculiarly  sensitive  to  the  utterance  of  the  letter  S.  If  the  most 
distant  person  in  the  room  were  to  favour  me  with  a  "  hiss,"  the  flame  would 
be  instantly  shivered  into  tumult.  The  utterance  of  the  word  "  hush,"  or 
"  puss,"  produces  the  same  effect.  This  hissing  sound  contains  the  precise 
elements  that  most  forcibly  affect  the  flame.  The  gas  issues  from  its  burner 
with  a  hiss,  and  an  external  sound  of  this  character  added  to  that  of  a  gas-jet 
already  on  the  point  of  roaring  is  equivalent  to  an  augmentation  of  pressure 
on  the  issuing  stream  of  gas.  I  hold  in  my  hand  a  metal  box  containing 
compressed  air.  I  turn  the  cock  for  a  moment,  so  as  to  allow  a  puff  to  escape  : 
the  flame  instantly  ducks  down ;  not  by  any  transfer  of  air  from  the  box  to  the 
^rae,  for  I  stand  at  a  distance  which  utterly  excludes  this  idea ;  it  is  the  sound 
of  the  issuing  air  that  affects  the  flame.  The  hiss  produced  in  one  orifice  preci- 
pitates the  tumult  at  the  other.* 


*  Those  who  wish  to  repeat  these  experiments  would  do  well  to  bear  in  mind,  as  au 
essential  condition  of  complete  success,  that  a  free  way  should  be  open  for  the  transmiaaiou 
of  the  TibratiODS  from  the  flame  backwards  throu«h  the  Kaspipe  which  feeds  it.  Th« 
orifices  of  the  atopcooks  near  the  flamt  ought  to  be  as  wide  aa  possible. 


Finally,  I  place  this  musical  box  on  the  table,  and  permit  it  to  play.     The 
)l;ime  responds  like  a  sentient  creature,  curtseying  to  the  notes  to  which  it  is 
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MANCHESTER  ASSOCIATION  FOR  THE    PREVENTION 
OP  STEAM  BOILER  EXPLOSIONS. 

The  following  is  an  abstract  of  the  Chief  Engineer's  Monthly  Report 
presented  at  the  ordinary  monthly  meeting  of  the  Executive  Committee  of  this 
Association  held  at  the  Offices,  41,  Corporation-street,  Manchester,  on  Tuesday, 
January  8th,  1866,  Hugh  Mason,  Esq.,  of  Ashton-under-Lyne,  Vice- 
President,  in  the  chair. 

"  During  the  last  month  333  engines  and  577  boilers  have  been  examined,  and  one 
of  the  latter  tested  by  hydraulic  pressure.  Of  the  boiler  examinations,  3S8  have  been 
external,  7  internal,  and  182  entire.  In  the  boilers  examined,  79  defects  have  been 
discovered,  7  of  those  being  dangerous.  They  consisted  in  46  defects  in  boilers  proper, 
17  defective  fittings,  and  16  omissions. 

One  case  of  fracture  was  of  a  vei'y  serious  character.  It  was  met  with  in  a 
plain  cylindrical  egg-euded,  extenially-fiied  boiler,  35ft.  long,  and  5ft.  Bin.  in 
diameter,  the  thickness  of  the  plates  being  |^  of  an  inch,  and  the  blowing-oft' 
pi'essure  501b. 

The  fracture  took  place  at  the  bottom  of  the  boiler,  and  as  nearly  as  maj-  be 
midway  in  its  length,  while  it  ran  more  than  half- waj' round  it,  and  through 
the  outer  overlap  of  the  plate.  The  attendani  liad  just  turned  oft'  the  feed,  when 
he  was  startled  l»y  a  report  from  the  boiler,  and  the  ashpit  and  firing  space 
were  flooded  with  water  immediately  afterwards.  There  is  no  doubt  as  to  the 
cause  of  this  fracture.  The  boiler  was  fed  with  cold  water,  and  this  was  carried 
down  by  means  of  an  internal  feed  pipe  to  within  9  inches  of  the  bottom,  and 
very  near  to  the  fractured  seam,  while  the  chimnej'  draught  was  good,  and  the 
tiring  severe.  A  hot  fire,  with  a  cold  feed  impinging  on  the  bottom  of  the 
shell,  are  sure  to  distress  an  externally-fired  boiler ;  and  this  one  had  failed 
only  a  few  months  before  in  a  similar  manner  at  the  next  ring  seam  of  rivets, 
on  the  other  side  of  the  feed  pipe,  and  about  the  same  distance  from  it. 

It  is  most  important  in  externally-fired  boilers  that  the  feed  water  should  be 
dispersed  as  much  as  possible,  and  for  this  purpose  it  ma}-  be  introduced 
through  a  perforated  pipe  carried  along  horizontally  for  some  5  or  6  feet  near 
to  the  surface  of  the  water,  while  it  is  of  advantage  to  heat  the  feed  in  addition. 

The  most  serious  case  of  external  corrosion  met  with  duriug  the  past  month 
occurred  on  the  side  of  an  ordinary  double-fined  "  Lancashire  "  boiler,  a  surface 
of  more  than  2ft.  square  being  found,  upon  the  removal  of  some  brickwork 
which  had  concealed  it,  to  be  so  reduced  in  thickness  that  the  Inspector,  on 
lightly  sounding  it,  sent  his  hammer  right  through  the  plate.  It  appears  that 
the  corrosion  was  caused  by  leakage  consequent  on  the  very  improper  way  in  which 
the  boiler  had  been  repaired,  patches  being  bolted  instead  of  rivetted,  and  put  on 
la3'er  upon  layer,  without  removing  the  old  work.  Fortunately,  the  pressure 
was  only  121b.,  or  the  consequences  might  have  been  serious.  The  case  shows 
the  importance  of  avoiding  all  bolted  patches  iu  repairing  boilers,  and  of  not 
allowing  wide  surfaces  of  brickwork  to  remain  in  contact  with  the  plates, 
without  frequent  removal  for  examination,  while  it  is  better  to  dispense  with 
them  altogether. 

Explosions. 

Of  the  explosions  recorded  in  last  mouth's  report,  the  following  may  be 
speciallj'  mentioned : 

No.  46  Explosion  occurred  to  a  boiler  not  under  the  inspection  of  this  Asso- 
ciation, at  a  quarter  before  two  on  the  afternoon  of  Sept.  25,  at  a  dyeworks,  and 
resulted  in  the  death  of  seven,  and  serious  injury  to  two  persons,  while  the  works 
were  reduced  to  a  general  ruin.  This  destructive  explosion  deserves  the  most 
serious  consideration  on  account  of  its  peculiarity  from  an  engineering  point  of 
view. 

On  visiting  the  scene  of  the  catastrophe,  at  the  request  of  the  coroner,  two  or 
three  days  after  the  explosion  had  occurred,  I  found  that  the  boiler  was  inter- 
nally-fired and  of  the  Cornish  type,  having  a  single  furnace  tube  running 
throughout  from  end  to  end.  Its  length  was  20ft.,  its  diameter  in  the  shell  4ft. 
6in.,  and  in  the  furnace  tube  2ft.  6in.,  while  the  thickness  of  the  plates  through- 
out was  yin.,  with  the  exception  of  the  flat  ends,  which  were  fin.  ,The  cylindrical 
portion  of  the  shell  was  composed  of  six  belts,  each  of  which  was  about  3ft. 
Sin.  wide,  including  the  overlap,  and  being  composed  of  two  plates  circumferen- 
tially,  had  two  longitudinal  seams  of  rivets.  These  seams  were  placed  at  the 
sides  of  the  boiler  in  the  first  belt,  counting  from  the  firing  end,  and  at  the  top 
and  bottom  in  the  second,  while  they  were  at  the  sides  in  the  third,  and  so  on 
alternately  throughout.  The  boiler  had  but  one  safety-valve,  of  open  lever  con- 
struction, measuring  3in.  in  diameter,  and  weighted  to  about  lOOlbs.  on  the 
square  inch,  which  was  the  pressure  for  which  the  boiler  had  been  originally 
made ;  it  was  double-rivetted;throughout  atjthe  longitudinal,  as  well  as  at  the 
circular  seams,  both  in  the  shell  and  furnace  tube. 

The  boiler  gave  way  in  the  external  shell,  but  in  a  somewhat  unusual  manner, 
the  third  belt  of  plates,  reckoning  from  the  firing  end,  being  cut  out  of  the  shell, 
without  damaging  the  remainder  of  the  boiler,  almost  as  neatly  as  if  it  had  been 
turned  out  by  a  tool  in  the  lathe.  This  belt  liad  rent  primarily  across  its  entire 
width  at  a  longitudinal  seam  of  rivets,  and  secondarily  at  the  ring  seams  running 
round  the  boiler  at  each  side  of  it.  The  boiler  was  moved  but  a  few  feet  from 
its  seating,  but  the  belt  of  plate  just  described  was  opened  out  nearly  flat  and 
thrown  across  the  yard  to  the  right  hand  of  its  original  position,  while  the  works 
were  completely  laid  in  ruins,  and  the  debris  scattered  in  every  direction,  the 
dismantled  moulding  at  the  top  of  the  chimney  stack  showing  that  some  of  the 
fragments  must  have  been  thrown  to  a  considerable  height. 

Though  the  pressure  at  which  this  boiler  was  worked,  viz.,  lOOlbs.  on  the 
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square  inch,  was  high,  yet  it  was  not  excessive  for  one  of  such  dimensions  as  this 
one  was,  if  well  made  and  of  good  material,  while  many  boilers,  strained  as 
severely,  are  working  with  perfect  safety.  When  the  boiler  was  ordei-ed,  it  was 
distinctly  stipulated  that  it  should  be  safe  at  the  pressure  just  named,  and  it 
was  made  on  this  understanding,  being  double-rivetted  throughout  in  conse- 
quence, and  tested  with  water  up  to  a  pressure  of  2401bs.  per  square  inch  by  the 
makers,  who  warranted  it  safe,  and  described  it  in  their  correspondence  as  a 
splendid  boiler,  and  one  that  would  do  them  credit.  Its  price,  without  fittings, 
was  £120,  which,  considering  the  small  size  of  the  boiler,  was  a  high  one,  but 
which  the  makers  said  was  due  to  the  superiority  of  their  work.  The  boiler 
scarcely  worked,  however,  six  months  before  it  burst,  though  the  plates  were  not 
thinned  bj'  corrosion,  but  retained  their  original  thickness.  It  will  be  seen, 
therefore,  that  this  is  by  no  means  an  ordinary  explosion,  and  it  is  important 
clearly  to  ascertain  its  cause. 

It  must  be  apparent  at  a  glance  that  this  explosion  could  not  be  due  to  short- 
ness of  water,  since  the  boiler,  though  internally-fired,  failed  in  the  external  shell, 
and  not  in  the  furnace  tube  ;  but  it  may  be  added  that  the  furnace  crown  did 
not  present  the  slightest  appearance  of  overheatmg,  being  slightly  scaled  over, 
and  retaining  its  shape  as  truly  as  when  first  made.  Neither  is  there  any  reason 
to  conclude  that  tlje  working  pressure  had  been  exceeded,  since,  on  extricating 
the  safety-valve  after  the  explosion  from  the  debris  in  which  it  was  buried,  it 
was  found  to  be  free  in  action,  while  all  the  witnesses,  who  gave  evidence  on  this 
subject  at  the  inquest,  concurred  in  the  statement  that  the  bio  wing-off  pressure 
was  lOOlbs.  as  nearly  as  may  be,  and  no  one  appeared  to  have  seen  this  exceeded. 
It  may  also  be  pointed  out  that  the  rupture  of  the  boiler  appears  of  too  local  a 
character  to  have  resulted  from  an  excessive  pressure  of  steam,  since  this  would 
have  operated  equally  over  the  whole  shell ;  while,  further,  the  furnace  tube,  not 
being  strengthened  with  any  encircling  hoops,  but  merely  with  three  segments 
on  the  crown,  was  weaker  than  the  external  shell,  so  that,  had  the  explosion  re- 
sulted from  an  undue  and  excessive  pressure  of  steam,  it  might  reasonably  be 
concluded  that  the  furnace  tube  would  have  failed  before  the  shell,  whereas  the 
shell  gave  way,  and  not  the  furnace  tube.  The  questions  of  shortness  of  water 
and  improper  pressure  of  steam  have  been  alluded  to,  since  they  are  so  generally 
supposed  to  have  to  do  with  nearly  every  explosion,  but  to  arrive  at  the  true 
cause  in  the  present  instance,  attention  must  be  directed  to  the  primai-y  rent. 
This  occurred  at  the  inner  overlap  of  the  plate  of  a  longitudinal  double-rivetted 
joint,  but  it  did  not  take  the  line  of  rivet  holes  throughout,  but  appeared  to  have 
commenced  at  the  solid  metal,  and  about  midway  in  the  length  of  the  seam  at 
the  edge  of  the  overlap,  and  at  the  line  of  caulking,  which  it  followed  for  a 
length  of  4  or  Sins.,  and  then  sloped  into  the  line  of  rivets.  The  edge  of  the 
plate  exhibited  a  very  short  brittle  fracture,  and  on  examining  the  shell  for  the 
brand,  only  one  of  the  plates  was  found  to  have  any  mark  on  it  at  all,  and  this 
was  the  single  word  "  Boiler,"  while  at  the  inquest  the  foreman,  under  whose 
superintendence"  the  boiler  had  been  made,  frankly  acknowledged  that  the 
fractured  plate  was  not  of  good  quality,  and  would  not  have  been  put  into  the 
boiler  had  he  known  it.  The  edge  of  the  fractured  plate  appaared  to  contain  an 
old  flaw  at  the  line  of  caulking,  just  as  if  a  crack  had  been  started  either  when 
the  boiler  was  first  made  or  when  it  was  caulked  at  the  time  of  testing  with 
water  pressure  up  to  2401bs.,  and  had  gradually  gone  on  developing  till  it  extended 
right  across  the  plate.  That  this  crack  had  existed  for  some  time  is  corroborated 
by  the  fact  that  this  seam  of  rivets  had  been  found  to  leak  a  month  or  so  before 
the  explosion,  and  was  caulked  in  consequence,  while  in  addition  the  boiler  had 
leaked  on  the  morning  of  the  explosion,  when  the  maker  was  sent  for  to  examine 
it,  but  as  the  joint  could  not  be  got  at  with  steam  up,  repairs  were  deferred  till 
the  brickwork  could  be  removed  on  the  following  Saturday,  when  the  boiler 
would  be  stopped.  This  leakage  was  on  the  same  side  of  the  boiler  as  the 
primary  rent,  and  from  the  position  of  the  moisture  on  the  brick  work,  there  is 
good  reason  to  conclude  that  the  water  came  from  the  same  seam  that  had 
previously  proved  defective  and  lent  a  few  hours  afterwards.  Having  regard 
to  all  the  circumstances  of  the  case,  the  position  and  character  of  the  rents,  the 
condition  of  the  furnace  crown,  the  brittle  character  of  the  plate,  and  the  re- 
peated leakages  at  the  seam  of  rivets  at  which  the  primary  rent  occurred,  &c., 
there  can  be  no  question  that  the  explosion  was  not  due  to  shortness  of  water, 
or  an  improper  amount  of  steam,  but  that  it  occuiTed  at  a  pressure  not 
exceeding  that  at  which  the  boiler  was  ordinarily  worked,  simply  from  weakness 
consequent  on  defective  material  combined  with  injudicious  workmanship,  or  in 
short,  that  the  boiler  burst  because  it  was  a  bad  one. 

Fig.  I. 


This  explosion  affords  a  forcible  illustration  of  the  sad  results  of  putting 
in  bad  plates,  the  pmxhaser's  works  being  laid  in  ruins,  though  he  covenanted 
for  a  good  boiler,  and  paid  an  ample  price  for  it,  so  that  the  onus  of  the 
explosion  must  rest  entirely  with  the  boiler  maker. 

The  annexed  illustration  represents  a  piece  cut  off  each  end  of  the  belt  of 
plate  severed  from  the  boiler,  the  fracture  at  the  double  line  of  rivets  being  at 
a  longitudinal  seam,  and  those  at  right  angles  with  it,  and  on  each  side  of 
the  plate,  at  a  circumferential  one.  The  rivets,  which  had  a  diameter  of -jjin. 
in  the  body,  If  in.  in  the  beaten  head,  were  set  out  so  as  to  form  a  sei'ies  of 
triangles  which  were  almost  equilateral,  and  measured  2jins.  in  the  direction 
of  the  seam,  and  2^'m.  diagonallj-,  the  two  rows  being  spaced  2 in.  apart, 
measuring  in  each  case  from  centre  to  centre,  while  the  ovei'lap  of  the  plates 
was  Ijin.  from  the  edge  to  the  centre  of  the  rivets.  The  riveting  was  done 
by  hand,  and  not  by  machine,  but  the  heads  were  carefully  snapped,  and  pre- 
sented a  neat  appearance  to  the  eye,  though  it  may  be  pointed  out  that  they 
were  rather  light. 

It  is  thought  for  so  high  a  pressure  as  1001b.  on  the  square  inch,  and  with 
plates  only  fin.  in  thickness,  that  the  rivets  were  spaced  too  far  apart,  and  it 
would  have  been  better  had  their  diameter  been  j  in.,  instead  of  ^o  '"•  ^^^ 
the  overlap  somewhat  less  than  Igin.  from  the  centre  of  the  rivet  to  the 
edge  of  the  plate;  and,  further,  that  machine-riveting  would  have  given  a 
bolder  and  fuller  head  to  the  point  of  the  i-ivet,  and  have  drawn  the  work  up 
tighter  together,  so  that  it  would  have  required  less  caulking,  from  which  so 
much  mischief  was  evidently  done  in  the  present  instance.  It  is  not  wished  to 
express  too  decided  an  opinion  upon  these  points,  but  rather  to  call  attention 
to  them  as  worthy  of  further  consideration  ;  and  it  is  trusted  that  the  details 
given  above  of  the  seam  of  rivets  which  failed,  with  such  disastrous  conse- 
quences, will  prove  of  service  to  those  interested  in  this  subject,  which  a 
more  general  introduction  of  high  pressure  steam  and  double  riveting  renders 
of  daily  increasing  importance. 

On  the  present  occasion  I  have  to  report  seven  explosions,  by  which  five 
persons  were  killed  and  fifteen  injured.  The  details  of  three  of  these  explosions 
will  be  found  below.  On  referring  to  the  following  tabular  statement  of 
explosions  it  will  be  seen  that  the  highest  progressive  number  is  61 ;  but  to 
this  12  others  must  be  added;  so  that  the  total  number  of  explosions  that 
have  come  under  my  notice  for  the  year  1866  is  73,  by  which  87  persons  were 
killed,  and  110  injured.  It  is  possible,  however,  that  this  does  not  include  the 
total  number  of  explosions  that  have  occurred,  since  some  may  have  escaped 
my  notice. 

One  of  these  explosions  occurred  to  a  boiler  under  the  charge  of  this  Asso- 
ciation, but  the  boiler  had  not  been  guaranteed,  on  account  of  the  defective 
shape  of  its  internal  flue-tube,  the  danger  of  which  had  been  pointed  out  to 
the  owner  when  the  boiler  was  enrolled.  Full  particulars  will  be  found  under 
the  head  of  No.  55  Explosion  in  this  report.  No  explosion  has  occui'red  to 
an}'  of  the  boilers  the  safety  of  which  has  been  guaranteed  by  this  Association 
since  the  adoption  of  the  guarantee  sj'stem  at  the  commencement  of  1865. 

Tabulae  Statement  of  Explosions,  from  November  24,tb-,  1866,  to 
December  31st  1866,  inclusive. 


Progressive 
No.  for  1866. 

Date. 

General  Description  of  Boiler. 

Persons 
Killed. 

Persons 
Injured. 

0 
2 
9 
0 

3 

0 
1 

Total. 

55 
56 
57 
58 
59 

Nov.  26 
Dec.  1 
Dec.  4 
Dec.  12 
Dec.  15 

Dec.  23 
Dec.  24 

Double-furnaceWater  Tube. 
Internally-fired   

Locomotive  type. 

Internally-fired  

Particulars    not   yet  fully 
ascertained 

Egg-ended. 

Externally-fired  

Puddling    Furnace     Hori- 
zontal. 
Externally  and  Inter- 
nally-fired     

0 
3 
1 
1 

0 
0 
0 

0 
S 

10 

1 

3 

0 

.   1 

60 
61 

Single-flue  or  "  Cornish." 
Internally-fired  

Particulars   not    yet   fully 
ascertained  

Total 

5 

15 

20 

No.  55  Explosion  occurred  at  eleven  o'clock  on  the  morning  of  Mondaj', 
November  26,  at  a  paper  mill,  through  the  collapse  of  a  mal-constructed  inter- 
nal-flue tube.  This  boiler  was  under  the  inspection  of  this  Association,  but  the 
weakness  and  consequent  danger  of  the  flue  tube  had  been  clearly  pointed  out 
to  the  owner  by  the  Association's  Chief  Engineer  at  the  time  the  boiler  was 
enrolled,  when  it  was  also  explained  that  its  safety  could  not  be  guaranteed 
until  the  flue  has  been  radically  strengthened,  or  replaced  by  a  new  one,  while 
this  warning  was  repeated  from  time  to  time  in  the  Association's  written  reports 
to  the  member  on  the  condition  of  his  boilers. 
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Tlie  explosion  was  not  attended  with  any  serious  consequences.  No  one  was 
either  killed  or  injured,  while  the  damage  to  the  surrounding  property  was  con- 
fined to  the  blowing  up  of  a  brickwork  flue  at  the  back  of  the  boiler  by  the 
toiTent  of  steam  and  hot  water  that  rushed  from  the  boiler ;  and  though  this  took 
place  at  both  ends  of  the  flue,  the  attendants  in  the  firing  space  at  the  front  of 
the  boiler  escaped  unhurt,  not  being  directly  opposite  the  furnace  mouths.  The 
boiler  was  one  of  a  series  of  six  set  side  by  side,  three  of  them  being  to  the  left 
and  two  to  the  right  of  the  exploded  one,  but  neither  the  exploded  boiler  nor 
any  of  the  others  were  stirred  from  their  seat ;  and  though  they  were  all  con- 
nected together,  the  steam-pipe  joints  were  not  broken,  so  that  as  soon  as  the 
exploded  boiler  was  disconnected  by  screwing  down  tlie  junction  valve,  the 
remainder  of  the  series  were  ready  to  resume  work,  and  they  did  so  after  waiting 
a  few  hours  for  the  brickwork  flue  to  be  I'epaired. 

The  boiler  was  of  patent  construction,  having  two  furnace  tubes,  which, 
instead  of  running  right  through  the  shell,  as  in  those  of  the  ordinary  flued 
class,  united  behind  the  fire  bridge  in  a  single  flue  or  combustion  chamber  of 
oval  shape.  This  oval  flue  was  strengthened  by  vertical  conical  water  tubes, 
which,  at  the  same  time  that  they  acted  as  stays,  promoted  the  circulation  of 
the  water.  The  boiler  was  7  ft.  in  diameter  and  28  ft.  long,  while  the  oval  flue 
or  combustion  chamber  measured  about  4ft.  11  in.  in  width,  and  2ft.  Sin.  in 
height,  the  thickness  of  the  plates  being  -jo  lu.  i^i  tli6  shell,  fin.  in  the  furnace 
tubes,  and  iV'"-  in  the  sides  of  the  oval  flue  or  combustion  chamber,  while  the 
pressure  of  the  steam  was  50  lbs-  per  square  inch. 

The  construction  of  the  flue  in  question  will  pei'haps  be  better  understood  on 
reference  to  the  following  wood  engravings. 


Fig.  2  is  a  cross  section  of  the  boiler,  showing  the  shape  that  the  sides  of  the 
flue  assumed  after  collapse.  Pig.  3  is  a  diagram  giving  a  profile  view  of  the 
objectionable  form  of  flue  with  the  sides  struck  from  the  two  centres.  This  is 
now  discarded  in  all  new  boilers.  Fig.  4  shows  the  improved  form  of  flue  now 
adopted  in  the  place  of  Fig.  3,  having  the  sides  in  one  sweep  throughout,  and 
struck  from  a  single  centre  only. 

It  is  to  be  borne  in  mind  that  the  danger  was  fullj-  anticipated  and  faithfully 
pointed  out  in  the  Association's  reports  to  the  owner  of  the  boiler,  who  franklj' 
acknowledged  the  service  rendered,  and  had  ordered  a  new  boiler  in  consequence 
about  a  week  before  the  explosion  occurred,  and  is  now  rapidly  removing  all 
others  on  his  works  of  a  construction  similar  to  the  exploded  one. 

No.  56  Explosion  took  place  a  few  minutes  before  nine  on  the  morning  of 
Saturday,  December  1st,  and  resulted  in  three  deaths,  and  two  cases  of  severe 
personal  injury.  Tiie  boiler,  which  was  not  under  the  inspection  of  this 
Association,  was  employed  at  a  boat-builder's  yard  for  driving  circular  saws.  It 
was  somewhat  of  the  locomotive  type,  being  fired  internally,  and  having  a  square 
jstayed  fire-box,  a  cylindrical  barrel,  and  internal  flue  tubes.  These  tubes  were 
five  in  number,  the  two  lower  ones,  which  measui'cd  4  ft  6  in.  in  length  and 
11  in.  in  diameter,  running  from  the  fire-box  to  a  flame  chamber  at  the  back  of 
tlie  boiler,  while  the  tliree  upper  ones,  which  measured  6  ft.  6  in.  in  length,  and 
8i- in.  in  diameter,  were  return  tubes,  and  ran  from  the  flame  chamber  at  the 
back  of  the  boiler  to  the  smoke  box  at  the  front,  passing  over  the  crown  of  the 
fire-box  in  their  way.  The  boiler  was  but  small,  its  length  being  about  8  ft., 
and  its  diameter  in  the  barrel  3  ft.  6  in.,  while  the  inside  width  of  the  fire-box 
was  3ft.,  and  its  length  1ft.  9  in.  The  working  pressure  was  from  35  lb.  to  40  lb., 
which  is  by  no  means  excessive  for  this  description  of  boiler. 

The  boiler  burst  at  the  lower  set  of  flue  tubes,  the  right  hand  one  crushing 


inwards  at  the  bottom,  and  rending  nearly  from  one  end  to  the  other,  so 
that  an  opening  was  formed  3  ft.  6  in.  long  by  8  in.  wide  at  the  middle, 
through  which  the  hot  water  and  steam  within  the  boiler  rushed  into  the 
firing  space  with  such  violence  that  four  lads  and  a  man,  sitting  near  the  fire 
door,  were  so  severely  scalded  that  three  of  the  former  died  shortly  after.  Tlie 
boiler  was  not  rent  in  the  shell,  nor  moved  from  its  seat,  and  the  damage  was 
confined  to  that  done  by  the  I'ush  of  steam  and  hot  water. 

The  cause  of  the  explosion  is  extremel3'  simple.  There  were  no  signs  of 
overheating,  and  it  will  be  apparent  at  a  glance  that  the  point  of  rupture  was 
the  last  to  be  affected  by  shortness  of  water,  being  at  the  underside  of  the 
lower  j'ow  of  tubes,  while  it  was  found  on  examination  that  the  ruptured  tube, 
which  was  11  in.  in  diameter,  and  had  originally  measured  j  in.  in  thickness, 
had  been  allowed  to  waste  away  from  corrosion  on  the  flame  side  of  the 
plates  until  the  metal  was  reduced  to  the  thickness  of  a  sheet  of  paper,  so 
that  it  gave  way  from  simple  weakness.  This  corrosion  appears  to  have  beea 
caused  by  leakage  of  the  tube  plate  in  the  flame  box,  which  had  recentli'  beea 
repaired  with  four  bolted  patches.  Had  the  boiler  been  thoroughly  examined 
when  these  repairs  were  effected,  its  dangerous  condition  might  have  been 
detected  in  time  io  prevent  the  explosion. 

At  the  inquest,  the  usual  verdict  of  "  accidental  death"  was  returned,  but  the 
man  in  charge  of  the  boiler  was  severely  censured  for  having  exceeded  the 
ordinarj'  working  pressure  of  35  lb.  per  square  inc)i.  If,  however,  he  only 
raised  it,  as  reported,  to  381b.,  it  would  appear  that  the  censure  was  uncalled 
for,  and  that  the  poor  man  rightly  considers  himself  aggrieved,  since  such  a 
boiler,  if  well  made  and  in  good  condition,  would  work  at  a  much  higher  pres- 
sure than  38  lbs.  with  perfect  safety,  while  this  explosion  is  clearly  not  a 
question  of  one  or  two  pounds  more  or  less  of  steam  pressure,  but  of  the  dilapi- 
dated state  of  the  boiler,  since  the  flue  tube  which  burst  would  have  been  one 
of  its  strongest  parts  had  it  been  in  good  condition.  The  boiler  was  fired  by  a 
lad  of  about  seventeen  years  of  age,  while  the  man  supposed  to  take  chai'ge 
of  it  was  not  an  engineei',  but  employed  in  the  worksliop  in  looking  after  the 
saws,  and  only  exercised  a  general  oversight  of  the  boiler.  It  is  thought  that 
the  onus  of  the  explosion  mnst  rest  with  the  proprietor  for  not  providing 
more  competent  supervision,  and  for  allowing  the  boiler  to  work  on  in  a  leaking 
condition,  eating  its  plates  into  holes,  till  it  exploded  with  such  fatal  results  : 
while  the  boiler  maker  who  put  on  che  bolted  patches  but  three  months  before 
the  explosion,  and  gave  somfe  hints  to  the  attendant  as  to  the  unsatisfactory 
state  of  the  boiler,  should  have  clearly  pointed  out  the  danger,  and  his  not 
doing  so  is  only  another  illustration  of  the  fact  that  boiler  makers  are  not 
always  reliable  inspectors.  It  is  an  idle  excuse  to  attribute  this  disaster  to  an 
extra  pound  or  so  of  steam  pressure,  and  thus  to  throw  the  blame  upon  the 
attendant.  It  onlj'  serves  to  distract  the  attention  from  the  true  cause  of  the 
explosion,  which  was  simply  the  dilapidated  condition  of  the  boiler,  while  it  may 
be  added  that  the  application  of  the  hydraulic  test  would  have  drawn  attention 
to  the  weakened  flue,  and  given  warning  of  the  danger. 

No.  59  Explosion,  bj'^  which  three  persons  were  injured,  but  fortuuatelj'  no 
one  killed,  occurred  at  an  ironworks,  at  half-past  twelve  o'clock  p.m.,  on 
Saturday,  December  15th. 

The  boiler,  which  was  not  under  the  inspection  of  this  Association,  was  of  the 
"  Lancashire"  type,  having  two  furnace  tubes  running  through  it  from  end  to 
end,  and  being  internally  fired,  though  it  was  also  heated  externally  by  two 
puddling  furnaces  situated  at  the  back  end  of  the  boiler,  the  flames  ft'om  one  of 
which  passed  through  an  external  brickwork  flue  on  the  right  hand  side  of  the 
boiler,  and  the  other  through  a  similar  flue  on  the  left,  and  thus  played  ou  the 
outside  of  the  shell,  so  that  the  boiler  was  subjected  to  the  action  of  four  fires, 
two  of  them,  viz.,  those  at  the  front  end  being  internal,  and  the  two  at  the  back 
being  external.  The  length  of  the  boiler  was  about  24ft.,  the  diameter  in  the 
shell  6ft.  6in.,  and  in  the  furnace  tubes  2ft.  6^in.,  the  thickness  of  the  plates 
being  iV'"-  ^^  ^^^  former,  and  fin.  in  the  latter,  while  the  ordinary'  pressure  of 
steam  was  about  501bs.  on  the  square  inch,  which  was  not  excessive  for  such  a 
boiler. 

The  boiler  gave  way  in  the  external  shell,  which  rent  in  a  longitudinal  direc- 
tion for  a  width  of  about  two  belts  of  plate  on  the  right  hand  side  of  the  boiler, 
close  to  the  back  end,  and  a  little  below  the  level  of  the  furnace  crowns.  At 
each  end  of  this  primary  longitudinal  rent,  another  started  in  a  circumferential 
direction,  one  taking  the  line  of  the  angle  iron  at  the  back  of  the  shell,  and  the 
other  a  more  irregular  course,  about  two  plates  off. 

The  explosion  was  not  caused  by  corrosion,  the  boiler  being  a  new  one, 
having  been  at  work  only  a  few  months,  and  no  thinning  of  the  plates  having 
taken  place,  while  there  was  no  question,  on  a  consideration  of  all  the  circum- 
stances, that  the  explosion  was  due  to  overheating  through  shortness  of  water. 
It  would  appear  that  the  furnace  crowns  had  been  the  first  to  give  w.iy,  but  as 
they  had  not  rent  either  at  the  plates  or  seams  of  rivets,  it  is  presumed  that  they 
bulged  down  without  making  much  noise.  In  consequence  of  the  state  of  the 
furnace  crowns  being  unobserved  at  the  time,  the  boiler  was  allowed  to  work  on 
with  the  flames  from  the  puddling  furnaces  playing  npon  the  external  shell 
when  the  plates  must  have  shortly  lost  their  tenacity  from  overheating,  and 
rent,  as  already  described,  in  a  longitudinal  direction,  a  little  below  low  water 
line  at  the  back  end  of  the  boiler,  just  where  the  flames  from  the  puddling 
furnaces  first  acted  upon  it.  The  question  had  been  raised  whether  the  injury 
to  the  furnace  crowns  did  not  arise  after,'  rather  than  before,  the  explosion 
took  place,  since  the  works  were  thrown  into  such  a  state  of  confusion  that  the 
fires  were  not  drawn  from  the  furnaces  until  upwards  of  an  hour  after  the 
boiler  had  burst.  The  explosion,  however,  had  destroyed  the  connection  to  the 
chimney,  and  thus  the  fires  must  soon  have  lost  their  intensitj-,  added  to  which, 
even  if  the  crowns  had  been  heated  to  redness,  they  would  not  have  been  bulered 
downwards,  as  they  were,  till  they  touched  the  fire-bars,  without  a  pressure  of 
steam,  so  that  there  seems  no  reason  to  question  that  the  furnace  crowns  gave 
way  first,  and  the  external  shell  rent  shortly  afterwards,  if  not  almost  simulta- 
neously.    The  fireman  confidently  asserts  that  the  gauge  glass  indicated  plenty 
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of  water,  so  that  it  is  clear  that  either  he  or  the  glass  water  gauge  must  he  at 
fault,  for  it  is  certain  that  the  plates  of  the  boiler  had  been  laid  bare  and  over- 
heated. Tf  the  glass  gauge  were  at  fault,  and  showed  water  in  the  tube  when 
there  was  none  in  the  boiler,  a  duplicate  gauge  would  have  acted  as  a  check, 
while  a  low-water  safety-valve  would  have  let  off  the  pressure  of  steam  on  the 
water's  falling  below  the  proper  level,  from  whatever  cause  that  might  arise,  and 
thus  have  given  warning  of  the  danger  ;  when,  if  this  had  been  disregarded,  it 
would  have  continued  blowing  oft  lill  the  works  had  been  brought  to  a  stand- 
still from  the  want  of  steam,  instead  of  by  the  force  of  the  explosion,  as  in  the 
present  instance. 

While  this  explosion  must  clearlj-  be  attributed  to  over-heating  of  the  plates 
through  shortness  of  water,  which  there  is  too  much  reason  to  fear  was  due  to 
the  negligence  of  the  attendant,  yet  efficient  boiler  mountings  would  have  given 
warning  of  the  dangei',  and  prevented  the  injury,  in  spite  of  the  mans'  neglect. 


INSTITUTION    OF   ENGINEERS   IN   SCOTLAND. 


ON  THE  EMPLOYMENT  OF  STEEL  IN  SHIPBUILDING  AND  MAPvLNE 

ENGINEERING. 

By  Mr.  Geo.  Bakbeb,  Surveyor  to  the  Board  of  Trade,  London. 

The  employment  of  steel  in  shipbuilding,  and  in  the  construction  of  marine 
engines  and  boilers,  is  a  subject  which  is  just  now  occupying  considerable 
attention  ;  and  the  question  having  been  raised,  "  Whether  practically  a  girder 
(e-  g.  the  hull  of  a  ship)  or  steam  boilers,  or  the  various  parts  of  a  steam 
engine  can,  for  purjioses  of  safety,  be  made  lighter  if  made  of  steel  than  they 
can  if  made  of  iron  ?  "  it  has  occurred  to  me  that  such  a  subject  might  be  con- 
sidered with  profit,  and  discussed  to  good  purpose,  by  the  Institution  of 
Engineers  aud  Shipbuilders'  Association  ;  for  I  know  that  many  of  the 
members  have  had  experience  of  the  use  of  steel  in  shipbuilding,  and  that  many 
others  are  able,  from  practical  knowledge,  to  say  whether  steel  possesses  any 
advantages  over  iron  for  marine  engines  and  boilers. 

The  opinions  of  practical  men  respecting  the  use  of  steel  are  very  much  at 
variance,  and  the  results  of  the  experiments  which  have  hitherto  been  con- 
ducted have  been  so  widely  different  from  each  other  as  to  prevent  them  being 
solelj'  relied  upon  in  practice.  Some  boilers  made  of  steel  have,  after  a  certain 
period  of  service,  been  pronounced  in  better  condition  than  similar  boilers, 
made  at  the  same  time,  of  equal  strength  of  iron,  and  worked  under  similar 
cu'cumstances ;  and  it  has  been  stated  that  steel  boilers,  in  addition  to  being  in 
a  much  better  condition,  have,  during  the  working,  been  more  fi-ee  from  scale, 
and  have  generated  more  steam,  evaporated  more  water,  and  consumed  less 
fuel  in  a  given  space  of  time  than  similar  boilers  ninle  of  iron.  Against  these 
statements  we  have  others  of  a  less  favourable  nature,  and  we  have  the  fact 
that  steel  boilers  made  by  one  of  the  most  eminent  engineers  in  the  country, 
had  to  betaken  out  of  a  mail  vessel  as  unserviceable,  from  .lefects  in  the  material, 
after  a  service  of  only  one  j'ear.  Then,  as  to  cranks  and  shafts,  while  some 
and  perhaps  the  majority  of  engineers,  speak  highly  of  steel  shafts,  others,  and 
also  some  managers  of  steamboat  companies,  say  that,  from  the  results  of  their 
own  experience,  they  cannot  place  such  reliance  upon  shafts  made  of  steel  as 
upon  those  made  of  iron.  It  may  be  that  those  who  have  expressed  the  latter 
opinion  have  not  been  fortunate  in  their  selection  of  steel,  and  that  the  defects 
which  have  prejudiced  them  against  it  might  have  occurred  m  iron  ;  but,  with 
the  improvements  which  are  daily  taking  place  in  its  manfacture,  defects  such 
as  have  been  discovered  will  soon  be  remedied,  and  it  is  certain  that  as  the 
advantages  of  the  use  of  steel  become  manifest,  it  will  be  more  largely  employed 
in  the  construction  of  ships  and  machinery,  though  perhaps  a  longer  time  may 
elapse  before  it  is  considered  a  suitable  material  to  be  generally  adopted  for 
marine  boilers. 

Our  experience  and  information  respecting  steel-built  ships  are  verj'  limited ; 
but,  in  the  hope  that  other  members  of  the  institution  will  be  induced  to  do 
the  same,  1  will  now  state  some  of  the  facts  which  have  come  under  my  own 
observation,  the  conclusions  ^hich  I  have  come]  to,  and  the  opinions  I  have 
formed  upon  this  important  subject. 

1.  I  have  surveyed  aud  passed  for  a  passenger  certificate  steam  vessels  built 
of  steel  which  have  been  less  in  thickness  and  weight  than  similar  vessels  built 
of  iron.  These  vessels  have  "  River  "  and  "  Excursion  "  certificates,  and  the 
size  of  the  material  used  in  their  construction  is  about  one-fourth  less  than  it 
would  have  been  if  they  had  been  built  of  iron. 

2.  One  of  these  vessels — the  Samphire,  Dover  Mail  Packet,  of  183  tons  net 
register,  and  160  nominal  horse-power,  whilst  on  her  passage  from  Dover  to 
Calais  on  the  night  of  Wednesday,  the  13th  December  last,  came  into  violent 
collision  with  the  Fanny  Suck,  an  American  barque  of  585  tons,  bound  from 
Rotterdam  to  Cardifi',  in  ballast.  The  Samphire  was  struck  by  the  barque  on 
the  port  bow,  and  upon  a  bulk-head  about  33ft.  from  the  stem,  and  a  portion  of 
the  vessel  of  about  12ft.  in  length,  and  extending  from  the  gunwale  down  to 
the  lar-board  strake  and  inboard,  as  far  as  the  thick  strakes  for  the  windlass, 
was  completely  crushed,  broken,  and  torn  away.  I  examined  both  vessels  shortly 
after  the  collision.  The  stem,  thirteen  planks  of  the  starboard  bow,  and  some 
of  the  timbers  and  inside  stringers  of  the  barque  were  broken,  and  pieces  of  the 
plating  of  the  steamer  were  deeplj-  and  firmlj-  imbedded  in  her  planks.  An 
examination  of  the  framing  and  plating  of  the  Samphire  showed  it  to  be  of  ex- 
cellent quality.  The  beams,  which  are  rolled  of  I  form,  4  x  4  x  f  (with  a  water- 
way stringer-plate  15  x  5-16  and  6  x  3  x  5-16  angle  steel  upon  the  upper  flange, 
and  a  shelf  plate  9  x  5-16  with  two  6  x  4  x  5-16  angle  steels  under  the  lower 
flange)  were  bent  at  very  sudden  curves,  but  there  was  no  fracture  of  the  skin  of 
the  steel.  The  frames  (which  are  3  x  2|  x  :i,  and  spaced  18in.  apart)  had  their 
flanges  opened  out  flat  in  some  parts  and  crushed  quite  close  in  other  parts, 
without  showing  any  crack  or  flaw,  and  the  plating  of  the  hull  and  bulkheads 
5-16"  and  j"  thick)  was  twisted  and  bent  into  all  manner  of  shapes,  but  was 


not  cracked.  The  vessel  is  carvel  or  flush  built,  and  is  double-riveted  through- 
out ;  and,  although  the  shock  of  the  collision  was  so  sudden  and  severe,  the 
riveting  all  around  and  in  close  proximity  to  the  fracture  of  the  hull  was  quite 
firm  and  sound,  proving  that  good  workmanship  had  been  combined  with  good 
material.  The  plating  of  the  bottom  and  sheer  strake  of  this  vessel  for  a  leno-th 
extending  10ft.  beyond  the  bulkheads  at  each  end  of  the  engine  aud  boiler  space 
is  doubled.  On  making  inquiries  I  ascertained  that  the  material  used  in  her 
construction  was  described  in  the  specification  as  "  steel  iron,  of  the  manufacture 
1  of  Thomas  Firth  and  Sons,  of  Whittington  Works,  Sheffield,  and  guaranteed 
not  to  break  at  a  tensile  strain  of  35  tons  per  square  inch."  Another  steel-builfc 
vessel  of  100  tons  net  register  and  50  H.P.,  and  intended  for  pleasure  traffic  along 
the  coast,  came  under  m}'  notice  in  the  early  part  of  this  summer.  On  examin- 
ing this  vessel  before  she  was  launched,  I  could  not  help  remarking  to  the  builder 
that  the  plating  of  the  bottom  was  unusually  irregular  and  unfair ;  that  the 
position  of  every  frame  could  be  distinctly  seen  from  the  outside  of  the  vessel  • 
and  that  the  plating  appeared  to  have  buckled  or  sprung  in  between  the  frames 
giving  an  undulating  appearance,  anything  but  pleasing  to  the  eye.  The  rivet- 
ing of  the  bottom  was  unsatisfactory,  and  the  deck  beams,  which  were  of 
5"  x  2"  X  \"  angle  steel,  had  the  same  unfair  and  irregular  appearance  as  the 
plating  of  the  bottom.  The  builder  and  the  foreman  in  charge  of  the  work 
stated  that  the  framing  of  the  hull  was  perfectly  fair  before  the  platino-  was 
commenced,  and  they  attributed  the  unsatisfactory  appearance  to  the  difficulty 
experienced  in  working  the  steel.  "It  is  most  troublesome  and  difficult  stuff  to 
work,  and  buckles  and  flies  in  all  directions.  As  soon  as  we  ply  it  close  to  one 
frame,  it  flies  off  the  next ;  as  soon  as  we  get  a  beam  fair  in  one  place,  it  twists 
in  another,  and  we  have  had  no  end  of  trouble  with  it."  It  may  be  that  the 
unfairness  of  a  bottom  and  the  sharp  angular  projections  at  every  frame  caused 
by  the  buckling  or  springing  in  of  the  plates  between  the  frames  are  not  detri- 
mental in  point  of  strength,  but  it  occurred  to  me  at  the  time  that  if  thin  steel 
plates  cannot  be  worked  without  twisting  and  buckling,  the  frames  should  be 
spaced  more  closely  together,  so  as  to  give  more  stiffness  to  the  plating,  and  also 
a  better  chance  of  having  the  lines  of  the  bottom  fair  and  pleasing  to  the  eye, 
though  this  would  to  some  extent  counteract  the  advantage  sought  to  be  o-ained 
in  point  of  lightness,  by  the  substitution  of  steel  for  iron.  In  this  case  the 
frames  were  20in.  apart  and  the  plating  was  3-16in.  thick. 

3.  I  have  not  passed  for  "  Home  Trade"  or  "  Foreign"  Service  any  vessel  which 
has  been  built  wholly  of  steel, 

4.  I  have  seen  foreign -going  vessels  built  wholly  of  steel ;  but  as  these  vessels 
were  intended  for  a  special  service  and  were  built  at  a  time  when  rapidity  of 
construction  was  considered  of  greater  importance  than  a  careful  selection  of 
material  or  excellence  of  workmanship,  the  results,  which  in  some  cases  were  far 
from  satisfactory,  did  not  afford  a  fair  criterion  for  judging  of  the  merits  of  the 
material. 

5.  No  legislative  enactments  nor  departmental  regulations  govern  or  define 
the  mode  of  construction  or  the  size,  amount,  or  description  of  material  to  be 
used  in  the  steam  and  sailing  vessels  of  this  country.  The  supervision  exercised 
by  Government_  over  vessels  engaged  in  the  passenger  trade  is  general  in  its 
character,  and  is  directed  chiefly  to  ascertaining  that  the  ship  or  steamer  is 
suitable  and  sufficient  in  every  respect  for  the  trade  or  voyage  in  which  it  is  to 
be  employed ;  the  surveyors  being  wholly  unfettered  by  detailed  rules  or  regula- 
tions, and  held  wholly  responsible  for  all  matters  to  which,  by  the  Acts  of  Par- 
liament, they  are  required  to  direct  their  attention.  The  rules  issued  by  the 
Committee  of  Lloyd's  Register  are,  however  (whether  ships  are  to  be  classed  at 
Lloyd's  or  not),  taken  as  a  guide  by  nearly  every  one  engaged  in,  interested  in, 
or  consulted  with  regard  to  shipbuilding.  But  steel  is  not  at  present  recognised 
in  those  rules  as  a  material  for  shipbuilding,  and  its  use  in  the  construction  of 
any  vessel  proposed  for  classification  is  only  permitted  after  the  case  has  been 
specially  submitted  to  and  carefully  considered  by  the  Committee  aud  Chief 
Surveyors  of  Lloyd's  Register. 

6.  Ill  river  steamers,  when  a  light  draught  of  water  and  a  high  rate  of  speed 
are  indispensable,  steel  may  be  advantageously  employed,  for  such  vessels  have 
not  to  sustain  the  weight  and  strains,  or  wear  and  tear  of  sea-going  ships ;  and 
as  every  part  of  them  may  at  any  time  be  easily  got  at  and  examined,  internal 
and  external  corrosion  may  he  at  once  arrested. 

7.  In  sea-going  vessels  the  case  is  different,  and  I  am  of  opinion  that  the  size 
of  material  prescribed  by  Lloyd's  Rules,  which  have  been  modified  from  time  to 
time  and  are  now  considered  free  from  objection,  should  not  be  diminished  until 
further  experience  has  been  gained  respecting  the  efficiency  and  durability  of  the 
material  proposed.  Steel  may  possess  superior  tenacity,  but  tenacity  is  not  the 
only  property  required.  The  whole  of  the  material  should  work  well  in  the  fire, 
should  not  fail  when  passed  through  the  rollers,  or  when  receiving  at  the  hands 
of  the  workmen  the  sudden  twists  and  curves  required  in  shipbuilding,  and  the 
plating  of  the  hull  shordd  be  of  sufficient  substance  to  withstand  the  sudden 
concussion  of  the  waves  at  the  hows  and  sides,  the  vibration  caused  at  the  stern 
by  the  motion  of  the  screw  pi-opeller,  accidental  blows  from  contact  with  ice  or 
floating  bodies,  and  the  reduction  in  thickness  caused  by  the  friction  of  the 
water  and  by  external  and  internal  corrosion.  Thin  plates  of  steel  may,  when 
new,  be  of  greater  strength  than  thicker  plates  of  iron  ;  but,  if  corrosion  goes 
on  at  the  same  rate  upon  each,  the  steel  plates  will,  if  allowed  to  be  much 
thinner,  become  unserviceable  in  a  much  shorter  time  than  those  of  iron. 

8.  In  shipbuilding,  good  workmanship  is  as  important  as  good  material.  I 
have  found  when  going  through  the  shipbuilding  yards  of  the  Mersey,  the 
Clyde,  and  the  Thames,  that  much  greater  care  is  required  on  the  part  of  the 
workmen  in  fitting,  working,  countersinking,  and  riveting  steel  plates,  frames, 
and  beams  than  in  working  those  of  iron.  I  have  seen  steel  plates  buckle  and 
fly  under  the  hammer  and  crack  during  the  process  of  riveting  up.  Thin  plates 
of  steel  will  not  stand  countersinking  well ;  and,  if  countersunk,  there  is  but 
little  substance  left  for  the  body  of  the  rivet.  When  Low-moor  rivets  have  been 
nsed  in  a  steel-built  ship,  they  have  been  sheared  off  when  the  vessel  has  worked 
in  a  sea-way;  and  when  steel  rivets  have  been  used,  the  heads  have  been  known 
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to  fly  off  when  the  vessel  has  humped  against  the  pier-head,  or  been  snddenly 
struck  by  a  barge  or  heavy  floating  body.  Greater  care  and  closer  supervision 
are  likewise  necessary  in  the  selection  of  the  material.  Brittle  plates  have  found 
and  do  still  sometimes  find  their  way  into  iron-built  ships,  but  the  danger  from 
this  cause  seems  to  be  greater  when  steel  is  used.  It  may  happen  that  steel 
plates  as  brittle  as  cast-iron  will,  unintentionally,  be  supplied  amongst  a 
quantity  which  are  strong  and  tough.  If  one  only  of  such  brittle  plates  should 
pass  undetected  into  the  hull  of  a  ship  (say — under  the  engine-room,  where 
plates  have  been  known  to  crack  in  a  steel-built  ship  when  at  sea),  it  might  lead 
to  most  serious  results,  and  I  think  it  should  be  made  imperative  that  not  only 
the  manufacturer's  name,  trade-mark,  and  place  of  business,  but  also  the  amount 
of  test  sustained  should  be  legibly  stamped  on  every  portion  of  metal  supplied 
for  shipbuilding. 

9.  As  great  strength  and  the  least  possible  amount  of  weight  are  of  im- 
portance at  the  upper  part  of  a  ship,  steel  of  suitable  manufacture,  and 
having  a  sectional  area  of  from  "7  to  '75  that  of  iron  prescribed  for  similar 
service  may  be  used  with  advantage  for  sheer  strakes,  and  for  decks,  stringers, 
and  tie-plates  upon  the  beams.  Its  use  may  also  be  continued  with  advan- 
tage in  the  construction  of  masts  and  j-ards,  which  have  to  bear  a  strain  in 
a  known  direction,  and  in  which  lightness  and  strength  are  required  together ; 
but,  having  regard  to  the  facts  which  have  come  to  my  own  knowledge  and 
under  my  own  observation,  I  should  hesitate  to  recommend,  except  under 
carefully  considered  regulations,  its  adoption  for  the  entire  construction  of 
sea-going  ships. 

10.  At  the  same  time  I  think  it  is  very  desirable  that  experiments  should 
be  made  with  a  view  of  ascertaining  whether,  for  shipbuilding  purposes 
generallj',  steel  of  ordinary  or  special  manufacture  and  of  reduced  size  and 
weight  will,  under  every  variety  of  circumstances  affecting  its  use,  be  as  trust- 
worthy, serviceable,  and  durable  as  iron  of  the  size  and  quality  now  required 
by  Lloyd's  rules.  It  is  a  subject  which,  even  in  a  pecuniary  point  of  view, 
should  recommend  itself  to  the  attention  of  shipowners ;  for  if  the  material 
be  of  the  increased  strength  stated,  and  be  in  all  other  respects  suitable,  there 
will  follow  a  great  diminution  of  weight  and  consequently  of  displacement. 
This  will  render  it  possible  for  a  small  ship  to  carry  the  same  cargo  and  go 
at  the  same  speed  as  a  larger  one,  or  the  large  ship  to  carry  the  same  cargo 
and  go  at  the  same  speed  with  a  greatly  reduced  power,  and  a  corresponding 
reduced  weight  of  machinery  and  reduced  expenditure  of  fuel,  oil,  and  tallow ; 
and  thus,  in  either  case,  not  only  will  the  first  cost  be  considerably  less,  but 
there  will  be  a  constantly  recurring  reduction  in  the  current  expenses.  And 
if  steel  machinery  andjjoilers  should  be  substituted  for  iron,  the  advantages  will 
be  still  greater. 

11.  The  popular  error  amongst  those  who  have  not  professionally  studied  or 
been  practically  engaged  in  shipbuilding,  of  regarding  a  ship  exclusivelj'  as  a 
girder,  and  of  supposing  that  the  formula  adopted  for  determining  the  strength 
of  the  latter  should  be  applied  unconditionally  to  the  construction  of  the  former, 
has  led  to  much  mischief  and  many  serious  mistakes  in  practice.  If  a  ship 
were  to  remain  always  on  shore  or  even  in  perfectly  still  water,  the  com- 
parison might  hold  good,  but  there  can  be  no  possible  analogy  between  a 
girder  or  beam  at  rest  on  shore  and  a  ship  in  motion  in  a  sea-way.  No 
girder  or  bridge  that  has  yet  been  built  would  stand  the  test  to  which  a  ship 
of  similar  proportions  and  mode  of  construction  would  be  subjected  in  a  rough 
sea.  The  notion  that  a  ship  should  be  of  equal  strength  at  top  and  bottom 
and  be  thinned  away  to  the  extent  proposed  at  the  ends  is  erroneous,  and 
cannot  without  disadvantage  be  practically  carried  out,  and  we  have  ver^- 
recently  had  melancholy  and  convincing  proof  that  the  strengthening  of  the 
upper  part  of  a  ship  had  better  be  attained  by  any  of  the  methods  known  to 
practical  men  than  by  the  introduction  of  box  girders  or  waterways  which 
have  been  so  persistently  advocated.  The  formula  used  for  bodies  in  suspen- 
sion will  not  apply  to  bodies  in  flotation.  Here  is  a  simple  practical  illustra- 
tion. An  outrigger  wager  skiff  30  ft.  long,  10  in.  broad,  5  in.  deep,  not  much 
thicker  than  a  band-box,  and  weighing  30  lbs.,  will  carry  a  man  six  times  its 
weight  with  a  violent  motion  through  the  water,  at  the  rate  of  ten  miles  an 
hour ;  but  lift  the  skiff  out  of  the  water,  suspend  it  or  support  it  at  both  ends, 
and,  if  the  man  keeps  his  seat,  it  will  break  in  two.  In  the  case  of  a  beam  or 
girder  on  shore  the  weight  to  be  sustained  is  accurately  known  beforehand, 
the  load  is  uniformly  distributed,  and  the  strains  are  constant  quantities  and 
gradually  applied-  But,  in  a  ship,  the  weight  carried  is  a  varying  quantity, 
the  load  is  unevenly  distributed,  and  the  strains  are  not  only  suddenly  applied, 
but  vary  in  amount  and  direction  >very  time  the  ship  alters  her  position, 
which  alteration  in  position  involves  also  a  change  in  the  position  of  the  whole 
of  the  material  of  which  the  ship  is  composed.  Again,  girders  and  beams  are 
of  a  recognised  and  similar  form,  but  the  forms  of  ships  have  to  be  adapted  to 
the  services  on  which  thej-  are  to  be  employed,  and  varying  according  to  the 
tastes  and  opinions  of  the  owners  or  builders.  A  ship,  too,  in  addition  to 
having  a  form  adapted  for  speed,  and  having  arrangements  for  cargo,  for  comfort, 
and  for  ventilation,  should  possess  seaworthy  properties,  should  be  able  to  carry 
her  load  with  an  easy  motion  even  under  all  varieties  of  trim,  and  should  have 
the  means  of  releasing  herself  speedily  from  any  body  of  water  which  may  be 
shipped  suddenly  upon  her  decks.  None  of  these  conditions  are  required  in  a 
shore  girder  or  beam,  and  a  ship  can  with  no  more  propriety  be  called  a  girder 
than  a  girder  can  be  called  a  ship.  Let  a  girder  be  a  girder,  and  the  size  and 
amount  of  material  to  be  used  in  its  construction  with  its  mode  of  distribution 
be  made  the  subject  of  direct  scientific  calculation  ;  but  let  a  ship  remain  a  ship 
and  its  construction  be  governed  by  rules  based  upon  scientific  investigation 
combined  with  the  carefully  considered  results  of  every-day  experience,  and  we 
shall  not  have  to  look  upon  such  unserviceable  and  unprofitable  productions  as 
have  sometimes  come  under  our  notice. 

12.  I  have  carefully  considered  the  subject  in  all  its  bearings,  and  have 
applied  to  it  all  the  facts  relating  to  steel  and  steel-built  ships  which  have  come 
within  my  own  knowledge  and  observation,  and  I  am  of  opinion  that  steel  of 


suitable  mauufacture  may  be  used  of  less  size  and  weight  than  iron  for  the 
purposes  stated  in  paragraphs  numbered  6  and  9  in  this  paper,  and  that  it  may 
be  adopted  for  the  entire  construction  of  sea-going  ships  as  soon  as  it  has  been 
ascertained  by  carefully  and  impartially  conducted  experiments  and  well  directed 
observations,  that,  with  a  reduced  size  and  weight,  it  possesses  all  the  pro- 
perties, and  will  efficiently  fulfil  all  the  conditions  which,  under  the  existing 
Regulation  of  Lloyd's,^  the    Admiralty,  and  the  Liverpool  Underwriters  are 

our 
and 

-  -         .  ---r eminent 

engineers,— all  of  whom  will,  I  hope,  take  up  the  points  to  which  I  have 
adverted  in  this  paper,  and  unreservedly  state  their  opinions  and  experience 
upon  a  subject  whiuh  is  really  of  great  importance  to  the  shipowning,  ship- 
building, and  engineering  interests  of  this  country. 

In  conclusion,  I  am  aware  that  I  have  expressed  opinions  which  are  opposed 
to  those  now  commonly  entertained  by  engineers,  but  I  am,  on  this  account,  the 
more  willing  to  have  them  submitted  to  the  criticism  of  the  institution,  and  to 
abide  by  its  verdict.  Dr.  Fairbairn,  at  page  47  of  his  recent  work  on  iron 
shipbuilding,  tells  us  positively  that  "  the  strains  in  a  ship  and  a  monstrous 
tubular  girder  are  analogous,"  but  when  Mr.  Tate  comes  to  the  mathematical 
investigation  of  the  subject,  he  tells  us  candidly,  at  page  27G  of  the  same  work, 
that  "  the  strains  on  a  ship  are  somewhat  different  from  the  strains  on  an 
ordinary  fixed  girder."  Here  are  two  opinions  of  equal  value  in  the  same 
work,  and  yet  it  is  strange  that  the  former  should  be  readily  accepted  and 
constantly,  though,  perhaps,  often  inconsiderately  repeated,  wliile  the  latter  is 
left  untouched  or  never  acknowledged.  Again,  in  a  chapter  in  the  same  work, 
on  composite  shipbuilding,  we  are  told  that  "  the  system  is  not  an  eligible  one^ 
and  for  sea-going  ships  is  utterly  at  variance  with  sound  principles  of  con- 
struction ; "  that  "  any  combination,  however  well  executed,  is  not  calculated 
to  ensure  the  requisite  strength  for  sea-going  vessels  subject  to  severe  strains ;  " 
that,  "on  the  contrary,  it  appears  obvious  that  a  vessel  constructed  with  iron 
frames  and  wood  sheathing  is  a  decidedly  weak  and  unsatisfactory  structure ; " 
and  that,  "  for  large  ships  intended  to  navigate  the  open  sea,  the  construction 
cannot  be  recommended  either  on  the  score  of  economy  or  safety."  These 
opinions  and  conclusions  are  formed  upon  the  results  obtained  from  one 
miniature  experiment  which  is  published  in  the  same  chapter.  But  of  what 
value  are  either  the  lesults  of  the  experiment  or  the  conclusions  therefrom, 
when  we  find  that  the  wood  which  we  may  say  is  the  only  wood  used  for 
composite  sliips,  and  which  is  in  every  respect  the  most  suitable  for  the  purpose, 
was  altogether  omitted ;  that  the  experiment  was  conducted  upon  an  inappro- 
priate "  platform  "  imperfectly  constructed  of  "  red  pine ;  "  that  the  description 
and  woodcut  illustrative  of  this  experimental  platform  prove  that  its  mode  of 
construction  was  not  at  all  in  accordance  with  that  of  composite  ships,  or 
with  the  ordinary  principles  and  practice  observed  in  ship-building;  that 
although  we  are  told  in  sections  3  and  4  that  "  red  deal  or  pine  is  the 
timber  chiefly  employed,"  and  that  "  it  is  probably  the  best  timber  for  sheathing 
in  combination  with  iron  frames"  we  know  that' not  only  is  red  deal  or 
pine  never  used,  but  that  no  shipbuilder  would  ever  dream  of  planking  a  com- 
posite ship  with  such  unsuitable  material ;  that  the  number  of  sea-going  ships 
of  2,130  tons  and  under  built  on  this  principle  has  increased  from  3°in  1862  to 
respectively  9,  18,  40,  and  40  in  the  following  years  ;  and  that  the  shipowners 
who  have  put  the  principle  to  the  most  severe  test,  and  who  ought  to  be  the 
best  judges  of  the  value  and  suitability  of  the  article  on  which  they  depend  so 
much  for  success,  have  not  only  not  lost  confidence  in  it,  but  continue  to  give 
orders  for  the  same  description  of  vessel  ?  On  the  11th  September  last  I  made 
a  careful  and  searching  examination  in  dry  dock  of  the  composite  clipper  Ariel, 
of  853  tons.  This  ship  was  one  of  the  nine  engaged  in  the  exciting  race  home 
from  China.  She  left  Foo-chow-foo  with  the  Taephig,  another  composite 
clipper,  of  767  tons,  on  the  30th  Jlay ;  lost  sight  of  her  opponent  for  seventy 
days;  then  picked  her  up  off  the  Lizard;  and,  with  every  stitch  of  canvas  set, 
had  a  neck-and-neck  race  with  her  up  the  channel,  both  ships  arriving  in  the 
Thames  on  the  7th  September,  after  having  accomplished  a  voyage  of  upwards 
of  16,000  miles  in  99  days.  Without  going  into  the  details  of  an  examination 
which  was  full  of  interest,  I  may  state  that  although  the  ship  must  have  been 
subjected  in  the  most  intensified  degree  to  all  the  strains  which  net  with  the 
greatest  severity  upon  ships  engaged  in  such  a  contest,  not  one  of  the  results  or 
symptoms  which  would  have  been  expected  from  a  perusal  of  the  chapter  above 
referred  to  was  discovered,  and  that  the  ship  and  every  part  of  her  were  as  firm, 
sound,  and  perfect  as  on  the  daj-  she  left  her  builder's  hands.  I  have  made  this 
digression  for  the  purpose  of  showing  that  the  statements,  opinions,  and  conclu- 
sions of  modern  writers  must  not  be  accepted  or  acted  upon  without  having  been 
first  carefully'  considered  and  tested ;  that  the  teachings  of  modern  theory  and 
the  results  of  miniature  experiments  are  of  little  practical  value  unless'  they 
accord  with,  and  are  confirmed  by,  the  facts  brought  to  light  in  every  day 
practice;  and  that,  so  long  as  shipowners  remain  alive  to  their  interests,  and  the 
Committee  of  Lloyd's  Register  continue  a  progressive  policy,  and  an  efficient 
supervision,  shipbuilding  and  its  improvement  may  safely  be  left  in  the  hands 
of  those  engaged  in  the  business,  who  have  a  thorough  knowledge  and  experience 
of  the  subject,  and  whose  success  and  reputation  wholly  depend  upon  their 
turning  out  ot  hand  ships  which  shall  be  in  every  respect  snlficicut  and  safe  for 
the  legitimate  purposes  of  navigation,  and  suitable  and  profitable  for  the  trades 
or  services  in  which  such  ships  arc  to  be  respectively-  employed. 


REVIEWS  AND  NOTICES  OP  NEW  BOOKS. 


The  Analysis,  Technical   Valuation,  Purification,  and  Use  of  Coal  Oas. 

By  the  Rev.  W.  R.  Bov\-ditch,  M.A.,   F.C.S..  Incumbent  of  St.  AncbewX 

Wakefield.     (London :  E.  and  F.  N.  Spon.     18G7.) 
This  work,  as  the  title  implies,  is  rather  of  an  analytical  than  synthetical 
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character,  inasmuch  as  it  does  not  deal  with  the  mode  of  manufactm'ing 
coal-gas,  but  of  its  chemical  pi-operties  as  a  substance,  and  the  proper  means 
of  utilising  it,  and  deriving  from  it  the  largest  possible  proportion  of  light. 
About  one-third  of  the  work  is  devoted  to  an  inquiry  into  the  proper  method 
of  testing  gas,  and  to  photometiy — a  subject  ably  and  exhaustively  treated, 
and  the  knowledge  of  which  seems  to  form,  indeed,  the  author's  forte. 
The  quantitative  and  qualitative  analysis  of  coal-gas  also  occupies  a  consi- 
derable portion  of  the  volume  before  us.  The  remainder  of  the  work  is 
filled  with  miscellaneous  data  relating  to  gas  purifioation,  gas  bui'ning,  &c., 
and  some  practical  hints  of  quite  an  original  character  render  it  more  in- 
teresting. The  question  of  the  origin  and  proper  means  of  prevention  of 
gas  explosions  might,  however,  have  been  treated  somewhat  more  in 
extenso.  Chapter  XIII.  contains,  indeed,  some  rather  amusing  anecdotes 
about  the  gnawing  of  gas-pipes  by  rats,  and  subsequent  explosions  ;  but  the 
author's  advice,  "  to  avoid  the  use  of  lead  tubes  in  buildings  which  are 
known  to  be  infested  with  rats,"  does  not  by  any  means  dispose  of  the 
subject.  On  the  ■whole,  however,  both  the  student  and  the  gas  engineer 
might  greatly  profit  by  a  perusal  of  ilr.  Bowditch's  work.  We  may  romark, 
besides,  that  the  printing  is  done  in  large  and  very  clear  type,  and  the  style 
in  which  the  book  is  got  up  does  credit  to  the  "  enterprise"  of  the  publishers. 


Weale's  Mudimentary  Series. 
Xo.  21.  A  Treatise  on  Rivers  and.  Torrents,  loith  tTie  method  of  regulating 
their  course  and  channels.  By  Paul  Feisi,  F.E.S.,  &c..  Professor  at 
Milan.  To  which  is  added  an  Essay  on  Navigable  Canals.  Translated  by 
Major-General  John  Garstin,  of  the  Bengal  Engineers.  A  new  edition. 
1861. 

A  strictly  rudimentary  and  very  primitive  treatise.  Whether  a  work, 
the  first  edition  of  which  was  printed  in  1762,  should,  in  1867,  form  a 
part  of  an  educational  series,  and  whether  the  present  state  of  civil  and 
especially  hydraulic  engineering,  render  it  advisable  to  resort  to  an  anti- 
quarian library  for  instruction  on  such  subjects, — these  are  questions 
decidedly  open  to  controversy.  In  our  opinion,  there  are  authors  enough, 
at  the  present  day,  capable  and  willing  to  write  on  matters  of  this  kind, 
in  a  mode  suited  to  the  state  existing  in  the  second  half  of  the  19tb,  not 
of  the  18th  century.  The  reprint  of  this  translation  we  do  not  object  to 
by  any  means,  but  merely  to  its  incorporation  into  a  series  of  books  designed 
to  instruct  the  student  on  the  actual,  not  the  past,  state  of  things.  In 
such  a  series  Prisi  is  quite  as  much  out  of  place  as  Vitruviup,  Pliny,  Strabo, 
or  Pomponius  Mela.  Yet,  as  an  historical  reminiscence,  Prisi's  book  is 
not  devoid  of  interest,  and,  standing  on  it  own  merits,  it  may  repay  a 
perusal. 

No.  63. — Rudimentary  Treatise  on  Agricultural  ^Engineering .  With  illus- 
trations. By  G.  H.  Andbews,  C.E.  Three  parts  in  one.  1852  and  53. 
This  volume  has  just  been  been  re-issued  by  Messrs.  Virtue  Bros,  and 
Co.,  the  transferees  of  the  Weale  series.  Though  somewhat  out  of  date,  it 
still  contains  a  good  deal  of  useful  information.  The  first  part  is  devoted  to 
"  buildings,"  the  second  to  ''  motive  powers  and  machinery  of  the  steading," 
the  third  to  "field  machines  and  implements-"  The  author  being  himself 
a  practical  agricultural  engineer  of  some  standing,  it  is  but  natural  that 
he  should  have  treated  the  subject  with  ability  and  lucidity.  As  regards 
the  woodcuts  illustrating  this  volume,  they  are  remarkably  well  got  up 
for  a  work  of  this  kind,  combining  usefulness  with  cheapness  and  designed 
to  be  within  the  reach  of  even  humble  intellects.  We  hope  a  further 
edition  will  be  supplemented  by  something  about  the  more  recent  improve- 
ments in  agricultural  engineering,  and  chiefly  the  more  extensive  adapta- 
tion of  steam  to  the  cultivation  of  the  soil. 

No.  82a.— ^  Treatise  on  Water-worls  for  the  supply  of  Cities  and  Tomis. 

Ej  Samtjel  Hitghes,  F.G.S.,  C.E.    1859. 

Also  a  re-issue.  To  the  object  it  was  designed  to  serve,  this  work  is 
perfectly  equal,  at  least  as  far  to  its  main  portions  are  concerned.  In 
some  parts  it  is  either  too  scientific  or  too  unscientific.  Thus,  the  mathe- 
matical deductions  on  the  flow  of  water  should  either  have  been  extended 
much  further  and  gone  into  more  thoroughly,  or  else  plain  rules  in  words, 
not  formulae,  should  have  been  substituted.  This,  however,  is  an 
objection  that  does  not  greatly  aflFect  the  value  of  the  book.  Indeed,  the 
very  extensive  subject  of  water-works  could  not  have  been  treated  more 
ably  and  lucidly  in  such  a  small  compass  as  the  one  to  which  Mr.  Hughes 
was  compelled  to  confine  himself. 

No.  92^.— Rudimentary  Treatise  on  the  Foiver  of  Water,  as  applied  to 
drive  Flour  Mills,  and  to  give  motion  to  Turbines  and  other  Hydro- 
static Engines.    By  Joseph  Glynn,  F.R.S.    Second  edition.     18o6. 
A  compilation  of  considerable  merit.     During  the  whole  of  the  present 
century,  water  power  has  been  kept  quite  in  the  background  by  steam. 
In  this  country,  at  least,  very  little  has  been  done  towards  the  utilisation 
of  the  immense  hydraulic  moving  force,  lying  dormant  in  the  currents 
and  waterfalls  chiefly  of  the  North.     We  now  commence  to  find  out  that 
in  many  case.',  water  forms  a  more  advantageous  motor  than  steam,  and 


this  advantage  is  likely  to  be  enhanced  by  the  advance  in  the  price  of 
fossile  coal.  The  drawback  consisting  in  the  irregularity  and  unreliability 
of  the  supply  of  water  is  greatly  reduced  by  the  use  of  horizontal  water- 
wheels,  and  upon  the  latter  greater  attention  has  been  bestowed  in  Mr. 
Glynn's  than  in  most  previous  works  of  this  kind.  This  and  other  cognate 
subjects  are  treated  intelligibly,  and  though  the  reader  may  not,  from 
the  descriptions  given,  learn  how  to  construct  any  of  the  hydraulic  engines, 
he  will  certainly  be  led  to  better  understand  their  nature  and  the  principles 
they  are  based  upon. 


NOTICES  TO  CORRESPONDENTS. 


J.  D.  C. — The  following  is  a  list  of  the  railway  guages  in  use  in  the  most 
important  countries  of  Europe,  Asia,  and  America,  viz.:  — 

Europe. — Standard  guage  of  Mt.  85111-  in  Great  Britain  generally,  France, 
Germany,  Austrin,  Switzerland,  Scandinavia,  Belgium,  Holland,  and 
Prussia. 

6ft.  in  Spain.       5ft.  3in.  in  Ireland. 

"  Broad  guage"  of  7ft.  OJin.  on  Great  Western  Railway  (England.) 

Asia. — 5ft.  6in.  in  India. 

(For  all  these  gauges  see  Molesworth's  pocket-book.) 

America. — 4rt.  SJin.  in  the  United  States  generally. 

6ft.  on  the  New  York  and  Erie  Railway  and  adjoining  lines- 
5ft.  3in.  in  Canada. 
For  the  latter  see  Stevenson's  "  Civil  Engineering  in  North  America." 

Other  guages  have  been  and  are  still  in  use  in  several  countries,  but  for 
the  continual  traffic  the  4ft.  8|in.  guage  is  generally  obtaining  at  the 
present  day.  The  guage  of  1  metre  60  centimetres  (or  5ft.  Sin.  English) 
originally  introduced  in  the  Grand  Duchy  of  Baden,  was  abandoned  about 
1854.  The  broad  guage  of  the  Great  Western  and  Metropolitan  Rail- 
ways is  the  only  one  worth  mentioning.  For  small  lines  not  intended 
to  be  ■i\orked  in  connection  with  the  railway  net  of  the  respective 
country,  the  standard  guage  is  not  always  adhered  to- 

Dens- — On  the  various  modes  of  coupling  gearings  for  screw-cutting  lathes, 
based  upon  the  metrical  system,  you  will  find  ample  information  in  a 
paper  entitled  "  Notice  snr  le  tour  a  fileter,"  by  Mr.  Jouvet,  in  the 
annual  for  1863  of  the  "Societe  desanciens  eleves  des  Ecoles  Imperiales 
d'arts  et  metiers."     (Paris,  Eugene  Lacroix,  1863.) 

A.  R. — The  increase  in  the  diameter  of  one  of  the  journals  of  the  cross- 
head  does  not  affect  the  working  of  the  machine  in  the  least,  so  long  as 
the  length  of  both  connecting  rods,  from  centre  of  crank  pin  to 
the  horizontal  axis  of  cross  head,  remains  identical.  It  is  well  understood, 
that  the  brasses  on  the  journals  must  be  accurately  fitted. 


PRICES  CURRENT  OP  THE  LONDON  METAL  MARKET. 

Jan. 

26. 

Feb 

2. 

Feb.  9. 

Feb. 

16. 

leb. 

23. 

COPPER. 

£ 

8. 

d. 

£      8. 

d. 

£ 

s.  d. 

£ 

s. 

i. 

£ 

s. 

d. 

Best,  selected,  per  tou 

Tough  cake,  do.         

C'opperwh-e,  per  lb 

„       tubes,  do 

Slieathing,  per  ton     

Bottoms,  do 

89 
86 
0 
0 
91 
96 

0 

0 

1 
1 

0 
0 

0 

0 

Oi 

0 

0 

0 

89    0 
86    0 
0    1 
0    1 
91    0 
96    0 

0 

0 

Oi 

0 

0 

0 

85 
83 
0 
0 
87 
96 

0    0 

0  0 

1  Oi 
1     0 
0    0 
0    0 

85 
83 
0 
0 
87 
96 

0 
0 
1 
1 
0 
0 

0 

0 

01 

0 

0 

0 

81 
81 
0 
0 
85 
91 

0 
0 
1 

1 
0 
0 

0 

0 

Oi 

0 

0 

0 

IRON. 

Bars,  Welsh,  iuLondoa,  per  ton 

N' ail  rods,  do 

„    Staftbrd  in  Loadon,  do. 

Bars,  do.           

Hoops,  do 

Sheets,  single,  do 

Pig,  No.  1,  in  Wales,  do.      ... 
„           in  Clyde,  do. 

6  7 

7  0 
7  15 
7  15 
S  15 
9  10 
i    5 
2  15 

6 
0 
0 
0 
0 
0 
0 
0 

6  7 

7  0 
7  15 

7  15 

8  15 

9  10 
i    5 
2  15 

6 
0 
0 
0 
0 
0 
0 
6 

6 

7 
7 
7 
8 
9 
4 
2 

7    6 
0    0 
15    0 
15    0 
15    0 
10    0 
5    0 
14    9 

6 

7 
7 
7 
8 
9 
4 
2 

7 
0 
15 
15 
15 
10 
5 
14 

6 
0 
0 
0 
0 
0 
0 
9 

6  7 

7  0 
7  15 

7  15 

8  15 

9  10 
4    5 
2  14 

& 

0 
0 
0 
0 
0 
0 
6 

LEAD. 

English  pig,  ord.  soft,  per  ton  20 
„           sheet,  do.         ...  21 
„          red  lead,  do.     ...  21 
„           white,  do.         ...  27 

Spanish,  do 19 

5 
0 

10 
0 

10 

0 
0 
0 
0 
0 

20  5 

21  0 
21  10 
27    0 
19  10 

0 
0 
0 
0 
0 

20 
20 
21 
27 
19 

0    0 
10    0 
5    0 
0    0 
0    0 

20 
20 
21 
27 
19 

0 
10 
5 
0 
0 

0 
0 
0 
0 
0 

19  10 

20  10 

21  5 
27    0 
19     0 

0 
0 

ft 

0 
0 

BRASS. 

Sheets,  per  lb 

Wire,  do 

Tubes,  do 

0 
0 
0 

0 
0 
0 

10 
9 
11 

0    0 
0    0 
0    0 

10 
9 
11 

0 
0 
0 

0  10 
0    9 
0  11 

0 
0 
0 

0 
0 
0 

10 
9 
11 

0 
0 
0 

0 
0 
0 

10 
9 
11 

FOREIGN  STEEL. 

Swedish,  in  kegs  (rolled) 

„             (hammered) 

English,  Spring          

Quicksilver,  per  bottle 

14    0 
16    0 
19    0 
6  17 

0 
0 
0 
0 

U    0 

16    0 

19    0 

6  18 

0 
0 
0 
0 

14    0    0 
16    0    0 
19    0    0 
6  17    0 

14    0 
16    0 
19    0 
6  17 

0 
0 
0 
0 

14 
16 
19 
6 

0 
0 
0 

17 

0 
0 
0 
0 

TIN  PLATES, 

IC  Charcoal,  1st  qu.,  per  box 

IC         „          2nd  qua.,     „ 

IC  Coke,  per  box        

IX     „          „              

12 
18 
8 
4 
10 

0 
0 
0 
6 
6 

1  12 
1  18 
1    8 
1     i 
1  10 

0 
0 
0 
6 
6 

1  12    0 
1  18     0 
18    0 
14    6 
1  10    6 

12 

18 
8 
4 

10 

0 
0 
0 
6 
6 

12 

18 

8 

4 

10 

0 
0 
0 
6 
6 

m 


THE  ARTIZAN. 
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RECENT    LEGAL    DECISIONS 

AFFECTING  THE  AETS,  MANTTFACTUEES,  INVENTIONS,  &c. 


UlfnSB  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  the  preceding  month,  as  may  have  a  distinct 
aud  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  eases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — in  the  intelligence  of  law  matters,  at  least 
— ^less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarlcs  of  all  legal  technicalities,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 


'  PiPBB  v.  THE  Hammebsmith  Railwat  COMPANY. — This  was  an  action  to  recover 
compensation  in  damages  for  injury  to  the  plaintifTs  property  from  the  construction  of 
the  Hammersmith  Railway.  There  was  a  viaduct  constructed  by  the  Company,  on 
which  the  trains  ran  close  to  the  plaintiff's  premises,  whereby  it  was  alleged  the  property 
had  been  "injuriously  affected"  in  various  ways,  and  for  this  (no  part  of  the  premises 
being  actually  taken)  he  claimed  compensation.  When  the  line  was  opened,  and  the 
trains  began  to  run,  there  was  a  sensible  vibration  caused  to  the  house,  and  this  was  a 
main  item  in  the  claim.  The  jury  gave  the  plaintiff  compensation,  upon  which  the 
■Company  proceeded  to  upset  the  verdict,  on  the  ground  that  the  property  in  question 
had  not  been  "  injuriously  affected  "  by  the  execution  of  the  works  within  the  meaning  of 
the  68th  section  of  the  Lands  Clauses  Act.  The  Court  of  Queen's  Bench  decided  against 
the  plaintiff,  and  in  favour  of  the  defendants.  The  plaintiff  then  appealed  to  the  Court 
of  Error,  and  the  latter  reversed  the  decision  of  the  Court  of  Queen's  Bench,  and  gave  it 
in  favour  of  the  plaintiff. 

The  Rights  or  Railway  Debentube  Holdebs.^Gabdker.  Dbawbeibge,  et  al. 
T.  THE  London,  Chatham,  and  Doteb  Railway  Company. — The  London,  Chatham, 
and  Dover  Railway  Company  having  been  unable,  for  some  time  past,  to  meet  their 
engagements,  the  plaintiffs  had  obtained  from  Vice-Chaneellor  Stuart  an  order  vesting 
the  entire  concern  in  the  hands  of  managers  and  receivers  appointed  by  and  acting  under 
the  orders  of  the  Court  of  Chancery,  by  whom  all  the  business  of  the  Company  was  to  be 
conducted,  and  into  whose  hands  all  the  revenues  were  to  be  paid.  The  Company  was 
directed  to  pay  into  the  hands  of  these  receivers,  as  trustees  for  the  plaintiffs  and  other 
debenture  holders,  the  monies  received  for  the  re-sale  of  surplus  lands,  which  the 
Company  had  purchased  for  its  numerous  and  expensive  lines;  and  the  interim  rents  of 
these  lands  were  declared  subject  to  the  same  trusts.  Thus,  the  debenture  holders 
obtained  a  substantial  security  for  their  arrears  of  interest.  From  this  decision  the 
Company  appealed,  and  on  January  26th  Sir  Hugh  Cairns,  on  behalf  of  the  Lords  Justices 
of  Appeal  in  Chancery,  delivered  final  judgment.  The  first  part  of  the  Vicc-ChanccUor's 
decision,  by  which  official  receivers  were  appointed,  was  reversed,  upon  tlie  ground  that, 
were  the  Court  to  assume  the  responsibility  of  the  management  of  a  mismanaged  con- 
cern, it  would  make  itself  answerable  for  all  that  was  done  or  omitted  to  be  done  on  a 
line  whose  business  was  hopelessly  involved.  The  second  part,  consisting  in  the  order 
of  Nov.  20th,  directing  the  sale  monies  of  surplus  lands  to  be  paid  to  the  receiver  on 
behalf  of  the  debenture  holders,  was  likewise  reversed  by  the  addition  of  the  clause  : 
"This  order  is  not  to  extend  to  any  rents  or  sale  monies  arising  from  surplus  lands  of 
the  company."  From  this  decision  it  may  be  inferred  that,  accordiug  to  the  present 
state  of  the  law,  debenture  holders  are  placed  in  a  position  analogous  to  that  of  holders 
of  preference  stock,  i.e.,  that  their  real  security  lies  in  the  trafiBc  or  revenue  profit  of  the 
railway  as  a  "going  concern,"  not  in  the  materials  and  property  of  which  that  under- 
taking is  composed. 


NOTES  AND  NOVELTIES. 


OUR  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUR 
READERS. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "  Notes  aud  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "  events  of  tlie  month  preceding' 
as  may  in  some  way  affect  their  interests,  so  far  as  their  interests  are  eoimected  with 
any  of  the  subjects  upon  which  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engmeering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscribers,  from 
which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  liave  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  EaUwajs,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"  19,  Salisbury-street,  Adelphi,  London,  W.C."  and  be  forwarded,  as  early  in  the  month 
xupoirihle,  to  the  Editor. 


MISCELLANEOUS. 

The  Contbact  fob  Wobks  at  Chatham  Dockyaed. — The  contract  has  been  signed 
at  the  Admiralty  for  the  construction  of  the  basins,  docks,  factories,  and  other  works 
oonneeted  with  the  Intended  enlargement  of  Chatham  dockyard.  The  estimated  outlay 
is  a  million  and  a  quarter  sterling.  Although  several  of  the  most  eminent  of  the  rail- 
way, engineering,  and  other  firms  in  England  were  invited  to  give  in  tenders  for  the 
execution  of  the  works,  they  either  shrank  from  the  undertaking,  or  tendered  on  terms 
which  the  Admiralty  deemed  to  be  inadmissible,  and  the  contract  has  accordingly  passed 
into  the  hands  of  Mr.  Gabrielli.  The  works  will  be  commenced  in  a  few  weeks,  when 
2,000  hands  will  be  taken  on  in  the  first  instance  for  the  preliminary  excavating  operations. 

Railways  in  Spain. — The  nominal  share  capital  of  the  various  Spanish  railway  com- 
panies, including  the  company  for  the  canalisation  of  the  Ebro,  is  sliovvn  by  .in  official 
return  to  have  amounted,  at  the  close  of  1865,  to  £29,786,074.  The  total  subventions 
accorded  to  the  same  date  were  £17,664,666.  The  actual  amount  of  capital  paid  up  on 
the  shares  was,  however,  only  £25,842,339,  and  the  actual  amount  of  the  subventions  paid 
by  the  Government  was  only  £11,61S,320.  The  actual  amount  received  from  2,872,285 
obligations  negotiated  (of  which  19,405  had  been  redeemed)  was  £28,257,651.  The  actual 
amount  of  capital  collected  at  the  olose  of  1865  for  railway  purposes  in  Spain,  from  all 
sources — shares,  subventions,  and  obligations, — was  thus  £65,718,310. 

Pbtboleum  in  the  United  States. — The  petroleum  trade  which  is  now  chiefly  eon- 
fined  to  tlie  wells  in  Pensylvania,  was  scarcely  remunerative  during  the  past  year,  the 
price  of  oil  being  very  low  on  account  of  the  supply  exceeding  the  demand.  'I'he  pro- 
duction for  1866  is  estimated  at  2,850,000  barrels  of  refined  oil,  of  which  1,189,000  barrels 
were  exported,  and  the  balance  was  either  consumed  or  is  still  stored  at  homo.  The 
supply  still  on  hand  in  home  and  foreign  markets,  is  estimated  at  733,000  barrels,— a  fact 


which  shows  that  the  market  is  glutted,  an  amount  equal  to  one-third  the  entire  con- 
sumption of  1866  being  still  on  hand.  The  exportation  of  petroleum,  in  1866,  was  more 
than  that  in  1865.  In  the  oil  region  it  is  announced  that  the  producers  are  endeavouring 
to  make  some  arrangements  by  stopping  up  wells,  and  otherwise  to  reduce  the  excessive 
supply,  in  order  to  put  the  price  up  to  a  remunerative  figure.  Their  success  in  this  is 
somewhat  questionable,  however.  The  Sheriff  of  Venargo  county,  Pennsylvania, 
announces  that  he  will  sell  at  public  auction,  for  unpaid  taxes,  the  lands  of  nearly  fiftj' 
joint-stock  petroleum  companies  which  have  become  bankrupt. 

Peael  Fishing.— According  to  accounts  from  Panama,  an  undertaking  has  recently 
been  organised  in  New  York,  called  the  Pacific  Pearl  Company.  This  company  intend  to 
operate  at  the  Pearl  Islands,  about  thirty  miles  from  Panama.  A  submarine  boat  has 
arrived,  capable  of  carrying  ten  or  twelve  men  at  one  time,  who  can  work  under  the 
water  for  many  hours,  and  so  constructed  that  it  can  be  lowered  or  hoisted  at  a  moment's 
notice,  and  so  arranged  that  when  lowered  they  can  open  the  boat  at  the  bottom,  by 
means  of  two  trap-doors,  allowing  a  space  of  10ft.  square  in  each,  for  working  purposes. 
It  is  thought  that  by  this  time  the  company  have  commenced  their  operations. 

Wbights  and  Mbasitees  in  Poland. — A  new  ukase  abolishes,  from  the  date  of 
April  17th,  in  the  kingdom  of  Poland,  the  use  of  Polish  weights  and  measures,  and 
replaces  them  by  Russian. 

Ikon  Tkade  in  Scotland. — Accordiug  to  the  ironmasters'  returns,  just  made,  the 
quantity  of  pig-iron  produced  ui  1866  in  Scotland,  was  984,000  tons,  showing  the  striking 
decrease  of  170,000  tons  as  compared  with  the  previous  year.  The  deliveries  per  railway, 
and  shipments  foreign  and  coast-wise,  combined  with  the  local  consumption,  were  1,136,000 
tons,  and  show  a  falling  oft',  when  compared  with  the  preceding  year,  of  136,000  tons.  As 
certified  by  the  committee  appointed  by  the  trade,  the  stock  of  pig-iron  is  now  510,000 
tons,  thus  exhibiting  the  marked  decrease  of  142,000  tons  as  contrasted  with  1865. 
During  the  year  the  price  has  fluctuated  from  82s. — the  highest  point  reached  in  April, — 
to  51s.,  the  lowest  to  which  it  fell,  in  May,  averaging  60s.  6d.per  ton,  against  543,  9d.  per 
ton  in  the  previous  year.  The  malleable  iron-works,  the  foundries,  the  ship-building  yards, 
have  felt  the  languor  of  the  depressing  influences  which  generally  prevail. 

The  Suez  Canal. — From  Cairo  we  hear  that  two  large  steam  tugs  have  passed  through 
the  fresh  water  canal  and  arrived  safely  at  Suez,  "rhe  Isihme  de  Suez  states  that  SI. 
Dassaud,  the  contractor,  has  signed  an  agreement  with  the  Viceroy  to  construct  two 
ports,  one  mUitary  and  the  other  commercial.  They  will  be  separated  by  an  immense  jetty, 
traversed  by  a  railway.     The  works  will  cost  £600,000,  and  take  six  years  to  complete. 

Cotton  in  India  — In  the  last  five  past  years  the  following  has  been  the  area  cultivated 
with  cotton,  and  the  estimated  out-turn  in  maunds  of  SOlbs. : — 


Crops  of  Acres.  Maunds. 

1861     953,076  1,199,750 

1862     985,578  1,057,735 

1863     1,135,088  1,122,051 


Crops  of  Acres.  Maunds. 

1864     1,730,634     1,957,738 

1865     895,102     824,540 

1866     1,112,677     1,059,962 

Roughly,  the  fact  may  be  relied  on  that  1865  saw  the  cotton  crop  of  the  north-west  reach 
its  lowest  point  under  the  panic  and  ruin  caused  by  the  unexpected  termination  of  the 
American  war,  and  that  the  past  year  has  been  a  recovery.  But  as  the  actual  out-turn 
of  cleaned  cotton  in  1865-66  was  only  793,291,  while  the  estimate  was  824,530  maunds. 
It  cannot  be  assumed  that  the  recovery  has  been  so  great  as  the  figures  for  1366  represent. 
The  crop  is  represented  as  favourable,  and  an  "abundant  jield"  is  expected  if 
there  is  good  weather  for  the  picking.  The  wholesale  prices  at  Agra  have  ranged  from 
17  rupees  a  maund,  at  the  end  of  October,  1865,  to  18  rupees  in  September  last.  (1  rupee 
=  Is.  lOfd.)    The  prospects  for  the  present  year  are  stated  to  be  favourable. 

NAVAL  ENGINEERING. 

Beaching  the  "  Geeat  Easteen." — The  projected  duty  of  the  Gh-eai  Eastern  for  the 
ensuing  summer — that  of  conveying  passengers  from  New  York  to  the  Paris  Exhibition 
— having  rendered  a  thorough  overhauling  and  refitting  necessary,  it  was  decided  to 
place  her  on  a  gridiron  specially  eoustructed  for  her  on  the  foreshore  about  200 
yards  south  of  New  Ferry,  on  the  Cheshire  side  of  the  Mersey  river.  This  gridiron  is 
placed  about  one-third  of  the  distance  between  low-water  mark  of  spring  tides  and  the 
high-water  mark,  and  is  about  400ft.  long  by  60ft.  broad,  resting  on  a  firm  bed  of  clay 
and  shingle.  The  first  and  only  attempt  of  placing  the  vessel  on  the  frame  was  made 
with  the  morning  tide  on  January  13th,  aud  indeed  she  glided  very  quietly  and  easily  to 
her  resting  place.  The  Great  Eaetcrn  moved  from  her  moorings  shortly  after9  o'clock, 
drawing  18ft.  6in.  of  water.  She  was  propelled  by  her  screw,  and  was  assisted  by  a  tug 
or  two.  The  tide  was  at  its  height  at  10.20,  and  registered  18ft.  lin.  Capt.  Sir  James 
Anderson  commanded.  She  was  put  side  on,  and  came  smoothly  and  easily  to  the  bed 
prepared  for  her  without  a  single  hitch.  She  was  favoured  by  smooth  water.  She  was 
at  once  secured  in  her  position  by  powerful  anchors  and  chain  cables,  and  in  the  early 
afternoon  was  high  and  dry.  The  long,  low  line  of  beach  had  the  eS'ect  of  making  her 
appear  much  shorter  and  altogether  smaller  than  she  is.  On  getting  underneath  her, 
however,  her  vast  size  was  at  once  apparent.  For  18ft.  or  20ft.  her  plates  were  covered 
with  a  peculiar  kind  of  grey  weed,  like  coarse  hair.  Myriads  of  mussels  and  barnacles 
were  housed  among  this  weed,  and  though  her  bottom  is  much  cleaner  than  was 
expected,  it  will  take  much  labour  to  thoroughly  clean  the  vast  surface.  Her  screw 
appears  to  be  very  small  in  proportion  to  her  size.  According  to  the  latest  news,  the 
Great  Eastern  is  to  leave  England  for  America  on  the  20th  March.  The  intermediate 
shaft  of  the  paddle  engines  has  been  condemned,  and  Messrs.  G.  Forrester  &  Co.  are  to 
put  in  a  new  one,  which  is  being  forged  by  the  Mersey  Steel  and  Iron  Company,  and  was 
to  be  finished  by  February  12th.  Six  new  screw  engine  boilers  are  also  being  supplied. 
The  "big  ship,"  when  she  again  leaves  the  Mersey,  will  have  accommodation  for  no 
less  than  2,800  passengers. 

The  "  Himalaya,"  screw  troopship  made  a  trial  oi  her  machinery  and  speed  at  the 
measured  mile  in  Stokes  Baj-,  on  January  16th,  on  the  completion  of  her  repairs,  altera- 
tions, and  refit  for  further  troop  service  on  re-commission.  Commander  Wells,  H.M.S. 
Asia,  was  in  charge  of  the  ship,  Six  runs  were  made  over  the  measured  mile  with  the 
ship  drawing  18ft.  lin.  of  water  forward  and  20ft.  aft.,  the  mean  speed  of  the  ship  being 
13'637  knots.  A  full  circle  wai  turned  to  port  in  9  min.  3  sec,  and  to  starboard  iu  9  min. 
32  sec.  The  machinery  worked  very  satisfactorily,  aud  after  the  trial  the  JZimulaya 
returned  to  harbour  to  complete  the  necsssary  measures  for  immediate  commi»sion. 

The  "Ubgent,"  screw  troopship,  Capt.  G.  H.  Henderson,  1,981  tons,  100  nominal 
horse-power  of  engines  (the  engines  by  Jlaudslay  and  Field,  and  the  boilei's  and  con- 
densers new  on  the  present  trial,  and  received  aud  supplied  from  tlic  steam  factory 
department  of  this  dockyard),  made  her  official  trial  of  speed  over  the  measured  mile  in 
Stokes  Bay,  on  January  19th,  preparatory  to  sailing  for  China  and  Japan.  Commander 
John  C.  Wells,  of  H.M.  ship  Asia,  was  in  command  of  the  Vri/ent.  The  wind  was  at  a 
force  of  4,  but  off  the  land  at  N.E.,  and  giving  thus  smooth  water  over  the  mile.  The 
ship  drew  18ft.  lOin.  of  water  forward,  and  201t.  lin.  aft;  had  six  months'  stores  on 
board,  360  tons  of  coals,  and  was  complete  in  every  respect  for  sea.  Tlie  speed  trial  of 
the  ship  w'as  made  with  full  power  only,  which  gave  the  following  figures: — first  run, 
13091  knots;  second  ruu,  11920  knots;  third  ruu,  13'90O  knots;  fourth  run,  14-28o  knots  ; 
fifth  run,  14'235  knots;  sixth  run,  10'97o  knots.  These  returns  give  the  I'rgent  the 
average  speed  over  the  mile  of  12713  knots.  The  pressure  of  steam  was  steady,  only 
ranging  from  20  to  20ilbs.,  the  vacuum  was  22iin.,  and  the  revolutions  of  the  engines 
had  a  minimum  rate  of  14,  and  a  maximum  of  65. 
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SHIPBUILDING. 

Launch  at  'Whitehatex.— On  Jan.  19th,  a  very  snceessfal  launch  took  place  from 
the  shipbuildin?  yard  of  Messrs.  .Ioso;ih  Shepherd  and  Co.  The  vessel  launched  was  the 
briar  Ann  'Middleion,  owned  by  Mr.  Thomas  Middleton,  ^nd  is  a  beautiful  specimen  of  the 
class,  having  in  addition  to  her  brig  riff,  double  topsail  yards.  Her  length  is  97ft.  Sin. ; 
breadth,  22ft.  TJins. ;  depth,  12ft.  lOfins.;  register,  228  9-91ths.  The  command  of  the 
vessel  will  be  taken  by  Capt.  JIossop,  and  she  is  most  likely  to  be  engaged  in  trading  to 
the  Mediterranean,  West  Indies,  and  Brazil. 

Lafitch  at  Preston. — The  S.S.  Fanfheon  was  launched  on  Thursday,  the  5th  Feb.> 
from  the  shipbuilding  yard  of  the  Preston  Iron  Shipbuilding  CoTnpahy,  by  whom  she  has 
been  built  for  Messrs.  T.  and  J.  Harrison,  for  their  Liverpool  and  Xew  Orleans  line.  The 
Icnsth  on  water  line  of  the  Funlheoii  is  206ft.,  beam  27ft.  6in.,  depth  of  hold  1611.,  depth 
to  spar  deck  21ft.  Tonnase  CM.  7  0.  Gross  register  about  920  tons.  She  is  brigantinc 
rigged,  with  iron  lower  masts,  &c.  Engines,  direct  acting,  100  nominal,  by  Forrester  and 
Co.,  V'auxball,  Tomlay,  Liverpool.  The  Fantheon  is,  we  understand,  the  last  vessel  that 
will  be  built  by  the  present  company,  but  it  is  expected  a  new  shipbuilding  company  may 
be  formed  in  Preston,  shonld  the  trade  increase. 

The  "Arctic,"  screw  whaling  vessel,  was  lannchedfrom  the  building  yard  of  Messvs- 
A.  Stephen  and  Son,  Dundee,  on  February  7th;  tonnage  652  tons  builders' measurement, 
engines  75  horse-power.  To  be  dispatched  to  the  early  sea-iishiug  in  March,  afterwards 
to  the  Davis'  Straits  whale  fishery. 

The  "  Aber,"  steam  tug,  was  launched  on  February  13th,  from  Messrs.  W.  Nicholson 
and  Sons'  shipbuilding  yard,  Sonthwick.  Length  110ft.,  beam  21ft.,  depth  10ft.  6in. ; 
tonnage  165  tons  N.N.M.;  built  of  wood,  but  strapped  with  diagonal  iron  plates;  75 
horse-power  engines,  also  by  the  builders ;  cylinders,  33iin.  diameter. 

Ladnch  op  tite  "  Gael." — This  paddle  steamer,  built  by  Messrs.  Robertson  and  Co., 
was  launched  on  the  Clyde,  on  February  11th.  Her  dimensions  are  as  follows: — Length 
of  keel  and  forerake,  210 ;  breadth  of  beam,  moulded,  23ft. ;  depth,  moulded,  lift. ; 
tonnage,  old  measurement,  550  tons.  The  Gael  is  to  be  propelled  by  a  pair  of  oscillating 
engines  of  150  horse-power,  by  Messrs.  Rankin  and  Blaukmore,  with  feathering  paddle 
wheels,  expansion  valves,  steam  winch,  &c.  She  is  intended  for  the  Campbeltown  and 
Glasgow  Steam  Packet  Company,  to  trade  between  Campbeltown,  Greenock,  and  Glasgow. 

IsoN-CLADS  FOR  Japax. — The  first  of  a  number  of  armour-plated  frigates  for  the 
Japanese  Government  has  just  been  finished  at  the  Seyne  building-yards,  near  Toulon. 
It  is  called  the  Taicoun,  and  will  cost  three  million  and  a  half  francs.  I3y  special  per- 
mission |of  the  Minister  of  Marine,  six  guns — 259  to  450  pounders,  and  costing  each 
60,000  francs — are  comprised  in  the  amount  of  the  contract. 

Shipbutldiks  ON  the  Clyde. — Messrs.  Caird  and  Co.  have  launched  a  screw  of  about 
3,000  tons,  builder's  measurement,  named  the  Ci/mbria.  She  is  a  sister  vessel  to  the  Ham- 
moiiia,  recently  lannched  by  the  same  builders  for  the  Hamburg  American  Steam  Packet 
Company.  The  engines  of  the  Q/mic/awill  be  of  500  horse-power,  and  will  be  supplied  by 
Messrs.  Caird  and  Co. — The  Dublin  and  Glasgow  Company's  new  steamer.  Earl  ofDiMin, 
has  made  a  satisfactory  trial  trip,  "having  run  the  lights"  at  the  of  rate  181  miles  per  hour. 
The  Earl  of  Bubli  i  was  built  by  Messrs!  R.  Duncan  and  Co.,  of  Port  Glasgow,  and  was 
engined  by  Messrs.  Rankine  and  Blackmore,  of  Greenock.  The  dimensions  are  : — length, 
25ilft.;  breadth,  27ft. ;  depth  of  hold,  15ft.  Her  burthen  is  925  tons,  builder's  measure- 
ment, and  she  is  propelled  by  a  pair  of  oscillating  engines  of  350  horse-power  with 
feathering  floats.  Her  cylinders  are  63ins.  diameter,  with  7ft.  stroke,  fitted  with  link 
motion,  and  Rankine  and  Blaekmore's  new  expansion  valves. — Messrs.  R.  Steele  and  Co., 
of  Greenock,  have  contracted  to  build  acompositeshipof  1,250  tonsfor  Capt.  T.  Hamilton, 
Greenock.  Altogether  trade  prospects  are  considered  to  be  looking  favourable  at 
Greenock. 

STEAM    SHIPPING. 

Caiifoenia  and  China  Mail. — The  direct  steam  communication  between  the  Pacific 
coast  of  the  United  States  and  China  and  Japan  was  inaugurated  on  January  1st,  by  the 
sailing  of  the  pioneer  steamer  of  the  line,  the  Calorado,  from  San  Francisco.  This,  the 
first  attempt  of  American  trans-Pacific  navigation,  is  made  by  the  Pacific  Mail  Steamship 
Company,  which  receives  an  annual  subsidy  of  500,000  dollars  from  the  Federal  Govern- 
ment on  condition  that  the  Company's  steamers  touch  at  Honolulu  ;  to  do  this,  a  delay 
of  five  days  in  each  trip  is  involved.  She  capital  of  the  P.M.C.  is  20,000,000  dollars,  and 
the  steamers  already  running  are  some  twenty  in  number.  The  new  line  will  command 
six  steamers,  each  of  5,000  tons,  and  costing  1,000,000  dollars.  The  sum  of  500,000 
dollars  has  already  been  expended  by  the  Company  in  San  Francisco  alone  for  the  con- 
struction of  wharves  and  storehouses.  The  Calorado  took  out  250  passengers,  682,237 
dollars  in  treasure,  and  freight  of  the  value  of  25,000  dollsrs.  The  success  of  this  line 
will  be  greatly  enhanced  by  the  forthcoming  completion  of  the  direct  railway  connection 
between  the  Atlantic  and  Pacific  Oceans. 

MILITAEY  ENGINEERING. 

FocB  Ybabs'  Consumption  of  Field  Material.— During  the  late  civil  war  in  the 
United  States,  the  Federal  Ordnance  Bureau  furnished  the  Federal  army  with  7,892 
cannon,  11,787  artillery  carriages,  6,:333,29S  artillery  pro,iectiles  (shot  and  shell),  6,539,999 
rounds  of  grape  and  canister  shot,  2,862,177  rounds  of  fi.xed  artillery  ammunition, 
3,-t77,655  small  arms,  muskets,  rifles,  &e. ;  51'1,475  swords,  sabres,  and  lances;  2,146,175 
complete  sets  of  artillery  accoutrements,  216,371  sets  of  cavalry  accoutrements,  539.541 
complete  sets  of  horse  equipments,  228,164  sets  of  two-horse  artillery  harness,  732,526 
horse  blankets,  1,622,176,474  cartridges  for  small  arms,  1,220,535,4^35  percussion  caps  for 
small  arms,  10,281,305  cannon  primers,  4,226,377  fuses  for  shell,  2  >,440,054  pounds  of 
gunpowder,  6,395,152  pounds  of  nitre,  90,416,295  pounds  of  lead  in  pigs  and  bullets, 
besides  other  articles  in  enormous  quantity. 

Fortifications  in  the  United  States. — The  estimates  of  the  Engineer  Department 
of  the  appropriations  necessary  for  the  repair,  maintenance,  and  completion  of  the  vai-ious 
Government  fortifications  in  the  state  of  New  York  for  the  current  year  amount  to  more 
than  1,200,000  dollars  They  include  120,000  dollars  for  Fort  S;;huyler,  New  York 
harbour;  100,000  dollars  for  a  fort  at  Willet's  Point,  New  York  harbour;  80,000  dollars 
for  a  n£w  battery  near  Fort  Hamilton,  New  York  harbour;  100,000  dollars  for  a  sea  wall 
at  Governor's  Island;  150,000  dollars  for  a  fort  at  Sandy  Hook. 

The  North  Geesian  Army. — It  is  expected  that  by  the  beginning  of  May  the  whole 
of  the  North  German  troops  will  be  armed  with  breech-loaders.  With  equal  zeal,  the 
new  cast  steel  4-pounders  are  being  manufactured  in  the  foundries,  .\t  Krupp's, 
Essen,  no  less  than  2,370  cast  steel  cannon  have  been  ordered  by  the  Prussian  and  other 
governments. 

RAILWAYS. 

Great  Northern  Railway. — The  works  on  this  company's  line  from  Doncaster  to 
Gainsboiough  are  in  a  forward  state,  and  it  is  expected  that  it  will  be  ready  for  opening 
on  the  1st  of  March  next.  When  completed,  the  whole  of  the  coal  traflic  between  Don- 
caster  and  London  will  pass  over  the  new  line  eld  Lincoln  and  Peterborough. 

The  Lake  District  Railways.— A  movement  is  in  operation  to  secure  a  connection 
between  the  Lake  District  Railway  and  the  Midland  Railway  system.  By  this  means  a 
short  and  easy  route  would  be  atibrded  to  the  inhabitants  of  Leeds,  Hull,  Bradford, 
Sheffield,  Halifax,  Huddersfield,  and  the  manifaeturing  districts  of  Yorkshire  for  visiting 
the  lake  districts  of  Cumberland,  as  well  as  supplying  a  direct  transit  for  the  goods 


manufactured  in  these  places,   and  also   giving  another  line   of  communication  between 
England  and  Scotland. 

ACCIDENTS. 

On  the  Great  Northern  Railway  a  singular  accident  occurred  on  February  4th, 
at  a  short  distance  south  of  Grantham  station;  by  it  the  lives  of  a  large  number  of 
passengers  were  placed  in  imminent  peril.  It  appears  that  the  down  express  leaving 
King's-cross  at  5  p.m.,  journeyed  safely  until  leaving  Peterborough,  which  place  it  left  at 
650,  drawn  by  a  couple  of  powerlul  engines,  and  all  went  well  until  just  after  crossing  a, 
small  bridge  over  the  River  Witham,  at  about  a  mile  from  Grantham,  when  the  drivers, 
guards,  and  passengers  became  alarmed  by  the  sudden  oscillation  of  the  engines  and 
carriages.  The  breaks  were  put  on  with  all  possible  speed,  and  having  proceeded  another 
three  hundred  yards  it  was  brought  to  a  stand,  when  it  was  found  that  the  tender  of  one 
engine  had  left  the  rails,  yet  none  of  the  carriages  had  been  dragged  off  the  road,  although 
from  the  hurrying  which  ensued  the  greatest  alarm  prevailed  among  the  passengers^^who, 
however,  sustained  little  or  no  serious  injury.  Several  were  bruised  and  shaken,  but 
none  so  much  so  as  to  render  their  removal  from  the  carriages  necessary. 

A  Goods  Train  which  was  running  from  Swansea  to  Poniypool,  on  the  Great  Western 
Railway,  lately  met  with  a  strange  and  serious  accident.  Near  the  Quaker's-yard  Junc- 
tion there  is  a  blind  siding,  and  the  man  whose  duty  it  w.is  to  lock  the  points,  left  an 
aperture  of  about  half-an-inch.  As  the  engine  came  along,  the  great  wheel  got  into  this 
aperture,  but  in  passing  broke  the  pivot  of  the  point;  the  points  at  once  partially  closed, 
and  the  goods'  trucks  were  sent  along  the  main  line.  Being  prevented  from  following 
the  locomotive,  and  thrown  into  the  night  track,  they  exercised  a  resisting  power  on  the 
engine  which  was  thrown  on  its  side,  and  the  engine  driver  and  the  stoker  were  killed 
instantly  by  the  engine  falling  on  them.  The  whole  affair  occupied  but  a  few  minutes, — 
in  fact,  the  unfortunate  men  were  killed  almost  before  they  knew  that  an  accident  had 
happened. 

At  Sheffield,  in  the  uight  of  Jan.  2-3,  a  boiler  explosion  occurred  at  the  large  forge 
and  rolling  mills  belonging  to  Messrs.  T.  Charles  and  Son,  resulting  in  the  death 
of  the  fireman  and  dangerous  injuries  to  two  others.  The  explosion  is  believed  to 
have  been  caused  by  an  insufficient  supply  of  water.  The  boiler  was  one  of  the  newest 
on  the  premises,  and  only  a  short  time  before  had  undergone  a  thorough  inspection.  At 
the  time  of  the  explosion  the  whole  of  the  rolls  were  at  work,  and  the  fireman  was  in 
the  coaling  place,  and  it  is  believed  was  in  the  act  of  feeding  the  boiler.  Suddenly,  and  . 
without  a  moment's  warning,  a  terrific  explosion  occurred,  and  the  terrified  workmen, 
as  they  rushed  away  to  the  gates  of  the  mill,  saw  the  body  of  the  fireman  blown  up  high 
into  the  air,  and  then  fall  a  considerable  distance  from  the  boiler.  As  soon  as  the  boiler 
room  could  be  approached,  it  was  discovered  that  the  steam  flue  had  collapsed,  and  that 
the  boiler  had  forced  itself  several  feet  out  of  its  bed  of  brickwork.  Portions  of  the 
boiler-house  were  blown  away,  and  a  man  who  at  the  time  of  the  explosion  was  working 
about  thirty  yards  oil',  received  some  severe  contusions  by  some  of  the  bricks  as  they 
were  blown  away  from  the  building.  Another  man  was  also  very  much  scalded,  and 
several  others  received  injuries.     The  fireman  died  on  the  following  morning. 

At  Stoke  Canon,  near  Exeter,  a  boiler  explosion,  accompanied  by  loss  of  life,  occurred 
in  the  paper  mills  of  Messrs.  Dewdney,  on  Jan.  30.  In  these  mills  were  three  "  elephant 
boilers "  contiguous  to  each  other.  'The  boilers  were  about  20ft.  long,  and  20  horse- 
power. Since  the  cold  weather  set  in  the  boilers  had  never  been  worked  at  full  power, 
but  were  kept  at  about  4olb3.  to  the  square  inch.  About  half-past  one  o'clock,  during  the 
dinner  hour,  one  of  the  boilers  burst  through  two  brick  walls,  and  finally  lodged  on  one 
of  the  machines.  The  brickwork  and  windows  of  the  rooms  over  were  blown  out,  and 
great  damage  done  to  the  building.  Two  gurls  standing  in  front  9f  the  boiler  were  killed, 
and  two  others  narnnvly  escaped  with  their  lives.  The  cause  of  the  explosion  is  un- 
known.   The  boiler  was  cleaned  and  inspected  about  a  fortnight  before. 

TELEGRAPHIC    ENGINEERING. 

Working  Fiee-Alakms  in  New  York. — The  telegraphic  system  for  working  the  fire- 
alarms  in  New  York  is  as  follows :— The  city  is  divided  into  districts,  each  district  being 
numbered,  and  the  apparatus  is  worked  thus— If  a  fire  is  discovered  in  any  one  of  the 
districts,  a  rush  is  made  to  the  nearest  signal  box.  In  the  latter  is  found  a  crank  in  con- 
nection with  two  signal  wires  extending  to  the  central  office,  and  which,  on  being  touched, 
communicates  to  that  office  the  number  of  the  fire  district  and  the  fire  station.  'This  being 
done,  the  alarm  is  given  to  the  public.  From  the  head  office  extend  a  number  of  wires, 
used  only  for  the  fire  alarm  bells  throughout  the  city,  which  are  connected  with  striking 
machinery  liberated  by  the  telegraph  ;  the  several  alarm  circuits  are  immediately  thrown 
into  simultaneous  action,  and  the  whole  of  the  alarm  bells  strike  the  number  of  the 
district  where  the  fire  has  originated.  The  operator  at  the  central  office  now  taps  on  a 
little  transmitting  key  the  number  of  the  station.  While  the  pointer  rests  upon  the  dis- 
trict number,  the  little  bell  in  each  signal  box  strikes  the  number  of  the  nearest  station. 
The  fireman  listens  to  the  public  alarms  and  finds  from  them  that  the  fire  is  in  (say) 
District  6;  he  then  runs  to  the  nearest  signal  box  and,  by  listening  a  moment,  finds 
also  the  station  number  from  the  sounding  of  a  little  bell.  He  now  knows  that  the  fire 
is  in  District  6  and  (say)  Station  8,  and  proceeds  with  his  engine  in  that  direction. — 
E,  C.  Cracknell's  Report, 

KINES,  METALLURGY,  &c. 

Improved  Blasting  Powder. — Messrs.  Schaffer  and  Bulenberg,  of  Buckau,  are  erect- 
ing extensive  works  in  Belgium,  for  the  manufacture  of  their  blasting  powder,  which,  it  is 
claimed,  can  be  used  for  blasting  the  coal  in  collieries  without  any  danger  of  igniting 
the  explosive  gases,  the  whole  charge  being  entirely  burnt  in  the  bore-hole,  and  neither 
flame  nor  stones  being  projected.  Experiments  made  in  the  Roundwood  'Tunnel,  near 
Dublin,  are  reported  to  have  been  very  successful,  a  gain  of  some  60.  or  70  per  cent,  of 
work  arising  from  the  use  of  that  powder  as  compared  with  those  previously  in  use. 

Removal  of  Fire-damp  from  Mines, — A  Mr.  Williams,  from  Blairfin,  Wales,  has 
been  illustrating  at  Barnsley  gas  works,  a  scheme  by  which,  he  states,  coal  mines  may  be 
cleared  of  fire-damp.  The  desired  result  is  proposed  to  he  obtained  by  the  use  of  an 
apparatus  consisting  of  an  inverted  syphon,  to  which  is  connected  a  pipe  from  the  mouth 
of  the  shaft.  The  short  end  of  the  syphon  is  inserted  in  the  place  containing  inflammable 
gas,  and  the  pipe  from  the  top  is  attached  to  the  other  end.  The  air  first  being  extracted 
from  the  pipe,  the  gas,  which  is  lighter  than  the  atmosphere,  will  rise  to  the  top.  The 
experiments  were,  it  is  said,  successful,  and  were  witnessed  by  several  mining  engineers. — 
Builder. 

GAS  SUPPLY. 

Gas  from  Sawdust. — For  some  time  past  the  town  of  Coburg,  Canada  West,  has  been 
lighted  up  with  gas  prepared  according  to  Ensley's  patent  process.  This  gas  is  made 
from  pine  wood  and  bones,  or  any  other  vegetable  or  r.nimal  refuse  matter,  and  since  its 
introduction  the  lessees  of  the  Coburg  Gas  Works  have  reduced  its  price  1  dollar  per 
l,000f\  The  Toronto  Glohe,  from  which  this  statement  is  taken,  does  not  tell  us,  how- 
ever, to  what  price  they  have  reduced  it.  It  only  says  that  sawdust  gas  can  be  sold  much 
cheaper  than  coal  gas,  and  works  be  erected  at  much  less  cost,  and  that  consequently  it  is 
especially  adapted  to  small  towns. 

Gas  in  Paris.— The  Paris  Company  for  lighting  and  heating  by  gas  appears  to  have 
made  an  excellent  year'sj  v/ork  in  1866.  Thus,  the  receipts  in  that  year  amounted  to 
£1,210,005,  as  compared  with  £1,133,967  in  1865,  showing  an  increase  of  £76,038,  or  6'71 
per  cent. 
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THE    ARTIZAN. 


[Maech  1,  1867. 


LIST  OF  APPLICATIONS  FOR  LETTERS 
PATENT. 


\Vf  have  apoptbd  a  new  arranoemrnt  op 
the  provisionat.  protbctions  applied  for 
BY  Inventors  at  thr  Grfat  Seal  Patent 

OpPICK.  IP  any  riPPICDLTT  SHOnLD  ARISE 
WITH  RBPERENCB  TO  THB  NAMKS,  ADDRRSSES. 
OR  TITLES  GIVEN  IN  THE  LIST,  TllK  REQUI- 
SITE INPORMATION  WILL  BE  FURNISHED,  FREE 
OF  EXPENSE^  FROM  THE  OFFICE,  BT  ADDRKS3JN0 
A      LETTER,      PREPAID,      TO      THK     EdITOB      OF 

*^The  Artizan.* 


Dated  Januarv  Srd,  1867. 

22  \V.  Knnjrifs.'— Eviipornting-  and  boiling-  saechn- 
Tine  liquors 

23  C.  Corroy.  «.  E.  pnio.  and  J.  KuH— A  npii- 
eppcimen  of  oil  for  liKlitiupj  by  the  uae  of  purified 
resiu  oil  combined  with  petroleum,  &c. 

Dateo  January  4th,  1867. 

24  G    Wnseltine— Improvemt'nta  in  cartrifJc-es 

25  J.  Wilkins— Motild  for  mrtkin^  Cigarettes 

■26  F.  R.  Aikman— Instruction  of  soldiers  in  tlie  art 
of  ehootinjj  over  loa^  ranges  in  a  comparatively 
«nian  spacf,  &tc. 

27  J.  Lane— Heating  ivnter  and  delivering  water  to 
Btenm  boileis 

28  P   Daijuall— B  epch-loading  firearms 

29  C.  I'Anson  and  A.  Kitchiosr—I^ckinp  the  leyere 
for  working  railway  axi-itches  and  a  grtals 

30  E.  N.  Gregory— I'aper  making  machinery 

31  J.  H.  Sch'icht— Action  of  upright  pianofortes 

32  J.  Bird— Artificial  fuel  *-    *^      *- 

Dated  January  5th,  1367. 

33  D.  Dowling  and  C.  Graves  —  Breech  loading- 
firearms  " 

34  <».  Logiiu— Working  punkahs 

35  E.  A.  Cowper — Jackets  for  steam  engiaes 

36  E.  K  Dutton— Water  delivery  nozzles  employed 
in  the  extinction  of  fire 

37  C.  Preeton,  W.  Houghton,  and  R.  Bottomley— 
Mules  and  like  machines  for  twisting  cotton  and 
other  fibrous  materials 

33  I.  W.  Lamb— Knitting  machines 

Dated  January  7th,  1866. 

39  B.  Biges- Candles 

40  C.  J.  Pownall — Prevention  of  accidents  in  pits 
and  mines  fr«m  the  effects  of  choke  damp,  &c. 

41  C.Kelly — Harmouiumsand  nrgnns 

42  J.  Vila  y  Jove — Improved  motive  power 

43  F.  B.  Dcering— Engines  for  boring  and  working 
rock  and  other  material,  &:c. 

44  W.  E.  Newton — Facilitating  the  removal  of  the 
bark  from  oak  and  other  moods 

45  R-  H.  Ashtou — Production  of  printing  and  em- 
bossing surfncee  from  photographs 

4f>  W.  E.  Newton— Improvements  in  augers 

47  W.  Way — Preparing  phosphatic  minerals  for  use 
as  manure 

48  C.  F.  CLius— Mode 'of  raising  brine  in  or  from 
boreholes  of  great  depth 

Dated  January  8th,  1867. 

49  J.  Stanton— Self-acting  snfetv  gun  lock 

50  W.  Martin — Stalls  and  boxes  of  treadwheel  and 
crauk  sheds,  &c. 

51  R.  Robinson  —  Resulatin?.  controlling,  and 
varying  the  speed  of  shafts  and  miichinery 

52  E.  C.  Prentice- Encasing  cartridges  and  other 
articles  liable  to  injury  by  damp 

bS  W.  Wood — Jacqu»rd  txpestry,  &c. 

ol  J.  H.  Johnson — Manufncturingand  refiningsugar 

55  W.  E.  Newton— Treatment  o(  diseases 

Dated  January  9th,  1867. 

56  W.  J.  Murphy— Guns  or  cannon,  &c. 

57  R.  Winder- P.-cketinghops 

58  ^V.  T.  Sugg— Valves,  &c. 

59  J.  H.  Burton — Breech-Ioatling  firearms 

60  H.  Doultou— Pottery  kilns 

61  J.  Petrii'— Steam  engines 

62  J.  H.  Hetherington — Preparing  cotton,  &c  ,  for 
Bpiunin?- 

G3  A.  V.  Newton— Artificial  legs 

Dated  January  lOtb,  1867. 

64  L.  Hand  —  Refining  and  making  benzole  and 
other  hydrocarbon  liquids  uon-explosive,  &tc. 

65  (i.  loderwick — Tt)b>\cco  pimchea 

6f»  A.  Foucaui — Wnterproof  and  otlier  artic'es  of 
wearing  upparel 

67  W.  Robins — Firearms  and  ordnance,  and  cart- 
ridges for  the  same 

Dated  January  11th,  1867 

C8  J    Silveeter — Weighing  machiues 

ett  E.  T.  Hnphes— Improved  differential  pump 

70  E.  M.  Chfiffee- Elliptic  or  other  elastic  springs 

71  A,  G.  Morvan — MnUing  photographic  transfers 

72  S.  P.  Widnall— Improved  bench 

73  F.  J.  Evans— Illuminating  gas 

74  J.  Darling— Penholders,  i<tc. 

75  I    Keudrick- Kurnnces  and  fire  bars  for  the  same 

76  J.  Howard  and  E.T  Bouefield— Tubular  steam 
boilers 

77  M.  Henry  — Manufacturing  bet  m,  8(C. 
7H  M.  H.  8imp8un — Construction  of  ships 
7!l  H    Buss- Constructing  qunys,  &c. 

80  J.  Tomlinson — Bakiis'  and  other  ovens,  &c. 

Datbd  January  12th,  18G7. 

81  J.  Hoadly — Preventing  wind.  Sec,  from  passing 
uudcr  doors  and  similar  places      _„._^ 


82  J.  ^^Vb^te^,  E  Deane,  and  W.  Rumble- Metallic 
zinc  paint 

83  C.  f'e  Bergue — Instruments  for  use  in  packing 
p  rmanei.t  way 

84  J.  H.  Johnson— R.iilingp  cr  fpucPS 

65  H.D.  P  Cunuingham — Ammunition holdersand 
caiTiaues  for  the  same 

86  \V.  E.  Ged„e— Dressmg  and  fiuishing  cloth] 

Dated  Janua.rv  Uth.  13C7. 

87  W.  G    Blagden-Sej.iiratii.g  silver  from  lead 

88  R,  Mushet— Ca«t  steel 

89  W.  S.  Mappin  —  Brfech  loading  firearms  and 
cartridges  fi»r  the  same 

90  F  Brampton — Improved  compound  for  binding 
hookit,  &c. 

91  J.  Reilly — Repairing  liixhwa  s 

92  C    J    Pownall — Converttng  snow,  &c.,  int.>  water 
9:^  W.  E.  Newton — Looms  for  knitting 

94  A    H.  Brandon- CarriHite  lifting  jack 

95  R.  Atkiu— Constiuctioo  of  nhijis,  !fcc. 

9fi  G.  HMseltine-Lubriciitin?  carriage  axles 

97  G.    Haseltme— Feltinif  hat  bodies 

98  S.  de  Wyl.le— Prohing  for  j-roj.  cti!es 

99  "W.  Chiik— Pipe  mou  ding,  Ike 

100  W.  Clark— Rotary  engines 

Dated  January  15th,  1867. 

101  J.  M.  Hocking — Condensiog  smoke  and  vapours 

102  H.  A.  Bonneville— Small  ^rms 

103  H.  A.  Bouueville- Sewin?  mac'tines 

104  E.  B    Taylor  and  F.  Winter- Fire  screens,  &c. 

105  M.  Henry— Means  wlierelty  tools,  &c.,  m,iy  be 
woiked  at  various  parts  of  anicles  to  he  operated 
on  hy  the  same 

106  A.  J.  Cooley — Manufacture  and  prepnr.ition  of 
dry  tiutorial  compounds  capable  of  easy  sjlution 
in  witter 

107  A.  Hill— Reaping  and  mowinar  machines 

108  J.  J.  E    Robert-Houdin— Clucks 

Dated  January  16tb,  1867. 

109  J.  Colville- Meters  for  gas  and  Viqvidt 

110  W.  A    Lyttle— Folding  newspaper?,  *c. 

111  J  Clayion — Vertical  furnaces  tor  melting  and 
refiuio'j  metnls 

112  C.  W.  Lancaster — I'.reech  loadinfl"  firearms 

113  J.  Craven- Fringing  shawls,  &c 

114  G  Hookham— Firearms  Kud  ordnance,  and  cart- 
ridges to  be  used  therewith 

115  J.  Davies— Peimau'-nt  way  of  lailw.ys 

Dated  January  I7th,  I8ft7. 

116  W.  Howarth,  M.  Penrson,  and  J.  Pearson— 
Jacquard  engines 

117  R.  Jitmea — Ventilating  mines 

118  W.  Siaffordam)  W.  P.  AJcCa  lum— Bolt 

119  E.  Suvern — Method  to  purity  the  dirty  water 
flowing  from  sugiir  fiict  ries 

150  C.  G.  Br  xton—Hvdrostatic  engine 

121  W.  E.  Newton— Tinting  ih-smface  of  paper 

122  R.  Newhall-Cnsesfor  ii-edies 

123  D  Biuker— Mouldinor  coa:  »nd  orher  substances 
for  the  formation  ot  artificial  fuel,  &c. 

124  H.  S  air— Safety  matcli  h.x 

Dated  January  ]8:h,  1?6". 

125  C.  F  Cooke  and  J.  Standfield— Combinations 
and  arrangements  orriiff  reutial  wheel  gearing 

12(>  A.  Berens  —  Filling  splints  into  the  dipping 
frames  used  in  the  manufacture  of  mutches,  &c. 

127  E.  J.  Smith — Liugoes  used  m  looms  for  weaving 

128  B.  Lieiar — Composition  to  be  employed  m  weld- 
ing iron  upon  iron,  J<ic. 

129  C,  E.  Brooman— Manufacture  of  hire 

130  D.  W.  Hamjier — Preparation  of  fioings  for 
clenring  fermented  liquors 

131  J.  G.  Franklin— Trtiiuuig 

132  C.  B.  Marsden — Coverinjf  from  sou  or  weather 

133  W.'Weldon-Manufactue  of  chlorine,  &c. 

134  W.Weldon — Manufarturiyg  chlorine 

135  R.  R.  L.  Rosoman— Use  o?  writer  pipes  in  com- 
liinatiou  of  turbine  wheels  for  the  production  of 
motive  power  f  r  pn»pelhng  ships 

Dated  January  lOih,  1867. 

136  J,  Robertson— Mannfacture  of  uinhrelliis 

137  J.  Hardinu — A  new  fas'euer  or  lock 

138  A-  V    Newton — Steam  grnerator 

139  J.  Bate— MHkmg  moulds  for  casting  fenders, 
and  fittjUK  bottoms  to  fendets 

140  J.  Graut— Signals  on  railways 

m  J,  J.  Harrison — Looms  for  weaving 

142  A.  B.  Chiids -Separating  foreign  seeds  and 
oihflr  impurities  from  seeds 

143  W.  Bull— Glass  blowing 

144  T.  W.  Wi.\in— Manufacwn  ♦f  wulch  eases, 
and  apparatus  employed  therdi* 

145  A.  Upward -Appuraff  a  i.a«d  for  boring  aud 
tapping  gas  and  water  mains,  and  fitting  service 
pipes  tliereto 

146  E.  Slaughter— Locomoi're  engines 

Dated  Januaivy  31st.  1S67. 

147  R.  Harlow- "Wash  hasiu?,  und  supplying  hot 
and  colli  water  fo  the  smiie 

148  C.  L.  LoverBidice- Ttinniu  r  of  hides  and  skins 
nnd  apparatus  empio)  ed  therein 

149  G.  M.  Wells— Lasts  for  boots  aud  shoes 

150  VV    E.  GeHge— Double  hooked  fi«h  hook 
IM  R.  Kuu8tm..nn— Brick:*,  ti'es.  ifcc 

152  J.  Rowley- Hardi-niiig,  h.eachiug,  ur*"  sweten 
ing  erode  par.ilBti 

151  W.  McAodrew-Gioning  cotton 
154  J,  Edwards— Hoibe  shoe  cukIiiou 

Dated  January  •22:»d,  1667. 
15.5  E.   Tomlinsou  —  Maim'ntuuring   articles    froni 
wood  and  otlier  material 

156  W  Harrison,  J.  Harrison,  H.  Hrtrijaoo,  and  B. 
Croa.idnle — Looms  for  «etiviiig 

157  T.  M.  Gladstone— Ship*'  anchors 

l.-^M  W    A.  IMaitin— Consumin«  smoke,  &c. 
159  J.  Cliietnn— RaiBiii-rnud  lowering  heuv/ bodies 
IGO  F.   C    Hein— Conveying   sound   from   pieachers 
to  the  audience 


161  W.  Clarke — Blast  furnaces  and  method  of  work 
ing  the  same 

162  W.  Ex  ill — Boiler  apparatus  of  portable  steaoi 
engines 

163  J,  Northrop.    S,    Tetley,  and     W.    H.  Tetley— 
Fringing  shawls,  &c. 

ir4  J,  Patiison — Production  of  illuminating  g«s 

165  H.  Bridgewater — Construction  of  turniaole 

166  W.  E.  Newton— In jectuTS  ;or  steam  bjileis 

Dated  January  ^3  d,  18G7. 

167  J.  M.  Stanltv— Ladiei  belta 
1«8  C.  C«deman— Crinoline  skirts 
169  W.  Dennis— LittT  boxes,  etc. 

17(1  S  Cook  and  G.  Cook — Welt  f-rks  used  in  looms 

for  weaving 
171  A.   Chamberlain — Lamps    for  burning  paraffin 

oil  and  other  vtilntile  oils 
J72  H.  A.  Bon.ieville-Treftting  skins 

173  J.  S.  DroDsfield — Grinding  cards  to  be  employed 
in  vreparir:g  cotton,  etc. 

174  T.  R"8S — Lenses  for  photrgraphic  cameras 

175  W.  E.  Newton— Cotton  b-ile  tics 

176  J.   Pinuey — Burglar.proof  safes  and   fastening 
the  doors  thereof 


Dated  January  24th,  is-iG. 

177  A.  Apps- Electrical  apparatus 

178  F.  Palmer— Vessels  of  war 

179  L.  Tli.irnton  and  E    Thornton— Rnil way  sleepers 
and  chairs 

130  T.   Taylor^Implement   for  playing    gam^s   of 

»kill  and  chance 
ISl  C.  K.Bro  man — "Working  electric  telegraphs 

182  J   H.  Johnson— Firearms 

183  1).  S.  Ch'iter— Chimney  toi<a 

:84  W.  P.    Phillips    G.  hTiiliips,    and   D.  Pearce— 

Ecclesia:ticiil  devices  and  decora'iuns 
185  W.  E.  Newion— Blocking  hats 

180  G.  B.  Woodruff— Sewing  machinery 

187  F.  Hutchmson— Stopper  for  closing  bottles,  etc. 

188  G.  H  seltiae — T^ck  driver  and  carpet  stretcher 


Dated  Jasuauy  25th,  18"6. 

189  G.  Clark— Guns,  etc,  and  their  cons'.ructien 

190  J.  L.  Davies— Limps  for  illum-aHiion 

191  W.  J.  Hill-Breech.loadmg^uus 

192  J.  Wolfrtf-nholme- Safetv  vavt-s 

193  T.    Berney— Defensive  armour  and    bulletproof 
porthole  covers  for  the  defence  cf  ships,  etc. 

194  F.  H.  McLauehlan — Improvements  in  tables 

195  W.   Hurley — Securing  lamps   for    railway  und 
other  carriages 

196  W.  Gray — Rolling  and  shaping  roet'ils,  etc. 

197  J.  C.  Haddnn— Anchors 

!98  W.  Pain— Stringed  musical  instruments 

J9y  G.  Haseltine-Spinningand  twisting  mHL-hinery 

200  J.Ctark— Packing  hales  and  boxes  of  goods 

201  W.  Hartm- Ruling  pens 

202  W.  E   Newton- Hammers 

203  H.  Boys— Training  h  ps 


Dated  January  2eth,1866. 

204  F  Stephens— Verm iu  and  other  traps 

205  S.  Carey — Iron  channe;s,  etc. 
^'16  B.  Hunt— Boots  and  shoes,  etc 

207  J.  Nodder— lufaniR'  feeding  bottles,  etc. 
WH  P   Jensen— Mheel  gearing 

2t'9  M.  11.  Lis'imari  aud  E.  Clianibers- Cores  for  the 
sockets  of  metat  pipes 

210  J.  A    Jones  and  R.  Hiwson — Furnaces 

211  J  J  Lundy— Tieatmeut  of  the  residual  matters 
resulting  from  aud  obtained  iu  (he  purification  and 
distillation  of  mineral  Oils,  etc. 

212  J.  H  Johnson— Electric  telegraph  conductors 
and  rabies 

213  T.  Berney — Construction  and  forms  of  projectiles 

214  E.  Lichren^tadt-Portable  or  other  water  closets 

215  E,  Bellard— Looms  for  the  manufacture  of  ailk 
and  other  velvets 

216  J.  Taylor— Drawing  rollers 

217  G.  Haseltiue- Volute  springs 

218  K.  H.  C.  Monckton- Butter 

219  G.  HoseltiLC— Roving  and  spinning  wool,  etc. 

Datrd  January  28th,  1866. 

220  C.  Wheatstone- Electric  telegrnphs,  etc. 

2'2l   E     H.    \\'aldeii8trom     and   I.    G.  Buss— Manu* 

facture  of  metallic  bolts 
223  J.  W.  P.  Field  — Breech  loading  firearms 

223  J.  Poole — Metallic  hoops  for  casks,  etc 

224  H.  A.  Bonneville— DrrB3ing  all  kindsof  thread 

225  C.  D.  Abel — Appliimces  for  horse  shoes 

226  J.  E.  Mellm  and  C.  H.  Ulbrrcht— Boxes  locon- 
tain  die.ss  cards  for  public  distribution 

22/  W  H.  Stallard  —  Admitting  aud  regulating 
atmospheric  air  to  gas  huruers 

228  G.  Haseliiue — Machine  for  pulling  flax,  etc. 

Dated  January  29ih,  lSi'6. 

229  W.  Snell— Fireproof  safes 

230  F  C.  Cambrelin— Lighting  railway  carriages 
with  (Tiis.etc. 

321  J.  Greenshields— Combination  of  materials  to  be 
used  for  ilium  n;iting  gas 

232  J.  Heworth  —  Tramways  and  carriages  for 
streets  and  ordinary  roads 

233  A.  l>ounet—\A*aier  wells 

2i4  T.  Williams— Doubling  cotton,  etc. 

235  J.  Hopkioson— Veiitilat  on  ol mines 

236  W.  Dickinson— Looms  for  weaving 

i37  P.  Jack  and   A.  Coulthurst- Power  looms  for 

weaving  terry  and  cut  pilefabrics 
?3h  j.  Ritchie— Watrh  keys  and  oth-r  keys 

239  W.  W.  Pocock— Holding  and  presenting  cards 
etc.  for  distribution 

240  C.  R.  Brooman— Cart.idge  cases 

241  C.  E.  Brooman— Soap 

'2l'2  R.    de    Neve— Producing  certain  colours    from 

aniline  and  coal  tar 
243  W    E    Newton— Supplying  steam   boilers  with 

water,  ^c. 
214  W.  K.  Xewlou— Casting  articles  in  iron  and  steel 
-15  H.  Or  iveii  aud  J.  Speeding— Mode  of  operation 

for  winding,  etc 
240  W.  L.  Wise— Breech-loading  fireatms 


Dated  January  30th,  1866, 

247  J.  H.  Brown  and  W.  Bull— Hats,  etc.    \ 

248  T.  C.  EutwiHtle— Transmitting  motion 

249  T.  Prideaux- Heating  of  malt,  etc. 

250  E.  V.  L   Ebersburg— A  new  article    of  food    for 
infants  and  invalids 

251  P.  Ellis — Breech-loaded    and   needle  exploding 
firearms 

252  H-  R.  Fanshawe- Lighting  of  miues,  etc. 

253  L.  C.  F.  Clerc- Lamps  for  burning  petro'eum 
V54  B.  Hunt— Writmg  paper 

255  B.  Hunt — Gas  regulators 

256  S.  Miicaithy — Fastenings  to  boots  aud  shoes, etc 

257  C.  E.  Broomuu-CIeansing  raw  wool,  etc. 
2^8  J.  P.  D.  Donuelly— Lighting  fires 

259  W.  I*e— Lime  kilos 

260  W.  R.  Lanofear — Manufacturing  eyelets 

Dated  January  31st,  1866. 

261  C.  W.  Siemens- Developiugpowerful  electrica  1 
currents  and  Ui  ch:irges 

263  G  A   J.  Schott  and  J.  S.  Rosenthal— Improved 
species  of  yarn,  etc. 

263  E   J.  Padbury — Pipes  forsnnkinr 

264  C.  E,  Brooman — Treating  aud  preparing  silk     | 

265  E.  H    Hughes -Gildiug  glass 

266  H.  Rob-ris-Sliips' pumps 

267  J.  H.  Johnson — Commou  load  traction  engines 
26M  J.  Lockwood— Furnaces,  etc. 

269  E.T.  Hughea-Cotting  screws 

270  A    Craig — Firegrates  and  furnaces 

271  D.  A.  Halket -Forging  nails  aud  spikes 

272  T.Summeison  —  Ujutway  crossings        4 

273  T.  BulUvant- Window  sashes,  etc. 

Dated  February  Ist,  1867. 

274  T.  Cooke  and  C.  F.  Cooke— Raising  water,  etc 

275  J.  Murray — Chimney  tops 

•J7G  W.  Fiskeu  aud  D.  Fisk.  n—Ste^m  boilers,  etc.    | 

277  G.  Russell— Steam  cranes 

278  I.  Baggs— Motive  p^wer 

279  O     Mour.euLaverpiliere- Agricultural   fecun- 
dating  agent 

280  S.  H.  Post  r- Brace  fabric 

281  E.  \>altoii— Mattresses 

282  F.    Ashford  — Fastening   and    better    s'cuiin"- 
bullion  boxes,  etc. 

283  H.  Ermeii — Doubling  and  twisting  cntton,  etc. 
2^    J.    Bubter  aud    A.    P.   Price  — Distillation   of 

coal.  etc. 
285  W,  E.  Newton— Obtaining  metals  from    their 

ores 
2S6  N.  T,  Folsom— Atmospheric  plates  of  artificial 

teeth 

287  F.  Baumau— Separating  the  fibres  of  woods  into 
BhreJs,etc. 

Dated  February  2nd,  1867, 

288  J.  Darling— Reservoir  penholders,  etc. 

2S9  J.    I'oole — Forming    shafts,    etc,    with    iudia* 

rubber  surfaces 
S90  J.  G.  Robinson — Kilns  and  ovens 
291  A.  Brailshaw— Coc*  or  tap 
2M2  A    V.  Newton — Steam  generator 
'^3  J.  Smith  and  G.  Wilsou — Preparing  and  comb* 

ing  wool,  etc. 

294  W.  Richardson— Horticultural  buildings 

295  H.   B.    Wright— Supplying  steam  boilers  with 
water,  etc. 

S9*i  K,  S.  Crease    Boring  rock,  etc. 

2*)7  J-  Stuhbs — Fumacestor  the  p:evention  of  smoke 

298  J    G.  Tongue— S^lf-oilingspindles 

299  H.D    Napier — Giving  motion  to  mnchineri 

300  D.  Greig,  R.   Burton,  aud    F.    " 
laud 

301  C.  Vero — Manuf-ictureof  hats 

;402  O.  V.  S.  \>  ar dwell — Making  machine   knitting 
iieefllps,  etc. 

303  B.  Harlow— Boilers  applicable  to  the  generation 
of  steam  and  oiher  purposes 

Dated  February  4th,  1867, 

304  W.J.  B.ker— Signalling   between    passengers 
guards,  and  drivers  of  railway  trains 

305  G.  VV.  B<-tjemann — Eavelupe  cases, etc 

306  M.  Cocker  ell— Locks 

307  J.  F.  Phihppi- Piauofoites 

308  Sir  J.  Bennon — Armour  plates  for  ahips,  ete. 
SOS  S.  Plant  and  W.  Talton— Fire  lighters  etc. 

310  W.  Uewhim,  J.  Dewhirst,   aud   T.  Dewhirst- 
Impruvementsin  hoists 

311  J.  D.  Bulloch— Self-fastening  tie 

312  Earl  of  CHtthucss— Floating  oeacons  | 

313  C.  Van  Duseit — Printing    names  of  subscribers 
on  newspapers 

314  J.J.  HrtrriBou — Looms  for  weaving 

315  I.  Liebich— Apparatus  used   nhen    learf.ing  and 
pincti-ing  to  play  on  ihe  pianuforie,  etc. 

316  G.Badeltine — Weavers    harness 

Dated  Fhbrcart  5ih,  1867.     " 

317  P.  M.  Parsons— Permanent  way  of  railways  etc, 

318  S.  L  Luceua — Horseshoes 

319  J.  Plews — Chambcrsof  breech  1o.tding  and  other 
tir^.^msand  ordnance 

320  T.  Cmvrn— Spmnmg  frames 

321  J    H   j^.huson— Metallic  cas'sfor  preserred  food 

322  J.  Ballouhey— Vitrifying  iron,  etc. 

333  A.  V.  Newton— Making  foil  of  lead  coated  witli 

tin 
324  J.G.Tongue— Drying  yam 

Dated  February  6th,  1867. 
3-2o  i.  Wright  and  T.  Cobley— Treatment  of  ores  o 
lei.d 

326  J.  Box— Openiug  and  dos  ug  the  passage  through 
cvliuders 

327  W.  E.  Gt^dge- Improved  paint 

328  D.  Bnrr  aud  j.  Bloxhnm — Window  and  ehutter 
fastenings 

329  J.  Foxley- Bricks 

330  G.  A,  Walur— Filtering b<-er,etc. 

331  C.   E.    Broomau— Manufdcturmg  and  applying 
nrtificial  I  ear's  or  beads 

3.^2    r.  Rigbv— Gun  and  i-istol  locks 

333  H.  Dean  aud  G.  A.  Wheeler— Candlesticks  and 

candle  holders 
331  S.  Alley— Machine  too?B 
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ENGINES   OF  STEAM  LAUNCH. 
Desi&ned    and    Constetjcted   by    The    Thames    Iron    Woeks     Co. 
(Limited),  foe  R.S.S.    Victoria,  belonging  to  the   Spanish   Go- 

TEENMENT. 

If  we  remember  rightly,  it  is  now  20  years  since  the  idea  was  put  into 
practice  of  applying  steam  power  to  boats  so  small,  or  rather  so  light,  that 
they  could  be  easily  raised  or  lowered  from  onboard  a  man-of-war,  by  means 
of  davits  and  tackle,  awd  yet  to  be  of  sufficient  buoyancy  and  capacity  to 
perform  all  the  functions  required  of  a  raan-of-wars'  launch-  In  about 
the  year  1847  Captain  Carpenter,  E.N.,  had  a  pair  of  disc  engines,  each 
working  a  screw,  fitted  into  a  ships'  pinnace  belonging  to  the  man-of-war 
he  then  commanded  in  the  Mediteranean,  this,  though  tolerably  successful 
was  not  sufficiently  so  to  cause  the  principle  to  be  adopted.  Probably,  this 
result  was  chiefly  owing  to  the  defective  design  of  the  disc  engines,  and, 
partly,  no  doubt,  to  the  size  of  the  boat — a  pinnace  being  too  small  to 
carry  the  required  weight  comfortably.  Though,  undoubtedly,  this  was  an 
important  step  in  the  right  direction,  it  does  not  seem  to  have  been 
followed  up  for  a  considerable  time,  and  it  was  not  until  about  six  years 
ago  that  the  subject  was  again  brought  forward.  In  this  case 
Mr.  Samuel  White,  the  son  of  the  well-known  shipbuilder  of  Cowes,  con- 
structed a  small  tender  tor  a  yacht,  and  about  the  same  time  the  French 
Government  made  some  trials  with  one  which  they  had  constructed,  and 
which  was  found  to  be  so  useful  that  they  immediately  ordered  them  to  be 
furnished  to  some  of  the  principal  line  of  battle  ships  in  their  navy.  The 
Governments  of  various  other  countries  shortly  afterwards  followed  in 
their  wake,  and,  lastly,  as  usual,  our  own  Government  commissioned 
Messrs.  John  Penn  and  Sons,  and  other  engineers,  to  construct  engines 
to  be  fitted  to  experimental  boats.  After  repeated  trials  the  advan- 
tages which  were  displayed  over  boats  without  the  steam  power  were 
so  great  and  so  numerous  that  the  question  or  its  general  adoption  was 
reduced  to  one  of  time,  and  the  overcoming  of  the  prejudices  of 
official  persons.  This,  of  course,  with  our  Government,  was  no  inconsider- 
able question,  but  at  the  present  time  many  of  the  larger  ships  and  iron 
clads  are  provided  with  them.  The  principal  obiect  in  designing  engines 
for  boats  of  such  small  dimensions  is  the  economy  of  space  and  weight, 
both  as  regards  the  engines  and  the  fuel,  and  various  designs  have  been 
made  within  the  last  three  or  four  years  by  nearly  all  of  the  most 
celebrated  engineers.  Among  the  last  (and,  perhaps,  o.ie  of  the  best,  as 
we  consider)  are  the  engines  of  which  we  give  an  illustratative  plate 
engraving  in  this  number(Pl.  313),  designed  and  manufactured  by  The 
Thames  Iron  Works  Co.  (Limited),  under  the  superintendance  of  their 
manager  of  the  marine  department,  Mr.  Turner.  We  may  mention 
en  passant  that  this  company  have  just  completed  their  new  marine 
engine  shops,  which  seem  to  be  models  of  convenience ;  and,  what  with 
self-acting  travelling  cranes  up  to  35  tons,  and  sheer  legs  up  to  100  tons, 
and  a  remarkably  fine  shop  of  tools,  they  ought  to  be  able  to  construct 
any  kind  of  marine  engines,  and  machines  with  very  great  facility; — 
especially  as  they  have  now  entensive  docks  in  immediate  connection  with 
their  shops. 

In  the  accompanying  plate,  No.  313,  there  are  three  principal 
views  of  the  machinery  of  a  steam  launch  for  the  Spanish  Navy, 
and  also  two  minor  views  of  the  boiler,  being  sections  drawn  to  a  smaller 
rule.  Fig.  1  is  a  transverse  section  of  the  launch,  showing  a  front 
end  elevation  of  the  boiler,  with   the  two  piirs  of  engine=,  the  donkey- 


pumps,  and  the  machinery  and  apparatus  for  driving  the  twin  screw 
propellers ;  Fig.  2  a  side  view  in  elevation  of  Pig.  1 ;  and  Fig  3  a  plan  view 
of  Figs.  1  and  2.  In  the  two  views,  Figs.  4  and  5.  drawn  to  a  smaller 
scale,  the  construction  of  the  boiler  is  shown. 

Two  distinct  pairs  of  inverted  direct-action  engines  are  employed,  in 
which  each  cylinder  is  54in.  diameter,  and  Gin.  stroke.  They  are  bolted 
on  to  the  sides  of  the  fire-box  portion  of  the  locomotive-shaped  boiler, 
shown  in  the  accompanying  plate. 

Provision  appears  to  have  been  made  for  adjusting  all  the  working  parts 
as  they  wear,  and  also  ample  surface  is  given  to  the  piston-rod  guide 
The  feed-pumps  are  worked  by  a  stud  fixed  into  the  end  of  the  crank- 
shaft. The  pump  suction,  delivery,  and  check  valves  are  all  contained  in 
one  light  brass  casting,  and  the  feed  is  regulated  by  a  cock  (also  cast  in) 
between  the  delivery  and  check  valves,  and  communicates  with  the  suction 
pipe — thus  permitting  the  whole,  a  portion,  or  none  of  the  feed  water  to 
enter  the  boiler,  as  may  be  required,  and  thereby  keeping  the  valves 
always  wet  and  at  work.  It  will  be  seen,  too,  that  the  position  of  the 
pump  with  reference  to  the  water-line  admits  of  a  free  inlet  by  gravity 
alone. 

The  donkey-engine  and  all  the  boiler  mountings  are  in  the  front,  and 
equally  accessible. 

The  screw  propellors  are  right  and  left  handed,  with  three  blades  4ft. 
pitch,  and  2ft.  Gin.  diameter. 

The  boiler  is  of  best  Stafi'ordshire  and  Yorkshire  plates,  wrought  iron 
throughout ;  the  barrel  is  2ft.  Gin.  diameter,  and  4ft.  Sin.  long,  and 
the  fire-box  portion  is  3ft.  Gin.  broad  and  3ft.  long.  There  are  34  tubes, 
each  2Jin.  diameter,  and  4ft.  9in.  long,  the  beating  surface  of  the  tubes 
=103'36  square  feet,  and  of  the  fire-box  =  31-36  square  feet,  and  the  total 
heating  surface  is  134-72  square  feet,  and  the  fire  bar  surface  is  equal  to 
5'G3  square  feet.  The  chimney  is  lOin.  diameter;  the  boiler  steamed 
freely,  and  the  engines  worked  well.  We  consider,  however,  that  more 
attention  should  be  paid  to  the  perfect  balancing  ol  such  quick  running 
engines. 

Subjoined  are  the  particulars  of  a  trial  trip  that  took  place  on  the  12th 

December  :— 

Mean  speed  8.548  knots. 

Revolutions 340  to  350 

Indicated  horse-power     55 

Pressure  in  boiler    75  to  80 

The  following  are  the  weights : — 

tons    owt.    qrs.   lbs. 
Engines  and  boiler,  with  wood  lagging  pipes,  chimney, 

shackles  for  lifting  feed  engine,  fire-bars,  firing  tools, 

spanners,    coal  cases  to  contain  15  cwts.  coal,    and 

floorplates     3       5       2       9 

Propellors,  shafts,    stern   tubes,   with   their    brackets, 

thrust  blocks  and  sea  cocks     0    15       3     18 

Water  in  boiler 0     14      2       7 

Bearers,  chocks,  &c 0      8       2    24 

Total  weight  of  engines  and  boiler  with  water 5       13       2 

Weight  of  boat ,     3     18       3       7 

Total  weight  of  boat  and  engines  ready  for  steam  9       0       2       9 

In  addition  to  these  weights  there  were  one  ton  of  coal  and  other 
stores,  and  sixteen  persons.      The  weight   of  machinery  is  2071bs.  per 
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indicated  horse-power,  and  it  is  believed  is  tlie  lightest  yet  attained  by  this 
class  of  engine-  The  ■«  orkmanship  throughout  unexceptionable,  and  the 
engines  worked  to  the  satisfaction  of  all  concerned. 

The  dimensions  of  the  launch  are : — length  41ft.  over  all,  by  lift,  in 
breadth.     The  mean  draft  on  trial  was  5ft.  Sin. 

The  subject  is  one  which  is  deserving  of  attention,  and  it  is  to  some 
extent  receiving  it  at  the  hands  of  thg  English  Admiralty  people.  If, 
however^  these  boats  in  addition  to  being  fitted  with  steam  machinery  for 
propelling,  were  suitably  constructed  as  lifeboats,  they  would  be  stilj 
more  efficient  and  serviceable  for  the  purposes  for  which  they  may  be 
employed  ;  a  perfectly  safe  steam  lifeboat  launch  is  a  thing  to  be  obtained, 
and  lifeboats  that  won't  "turn  turtle"  are  certainly  more  desirable  for 
practical  use  in  life  saving  than  so-called  lifeboats  that  do  turn  turtle  even 
though  they  may  be  so-called  "  self-righting."  In  the  case  of  applying 
steam  machinery  to  such  boats  as  ship's  launches  in  the  Royal  Navy,  the 
fact  of  the  boat  being  a  safe  and  reliable  lifeboat  will  give  greater  con- 
fidence to  the  crew,  and  the  knowledge  that  the  boat  is  not  designed  for 
turning  over  and  "  self-righting,"  will  go  far  to  remove  the  unpleasant 
feeling  that  attaches  to  close  proximity  between  a  boat's  crew  and  the 
steam  power  in  such  small  boats. 

We  are  glad  to  find  that  the  Spanish  Government,  if  not  the  foremost, 
is  not  the  last  to  adopt  an  impartial  step  in  the  right  direction,  by  having 
steam  launches  for  their  ships. 


THE    PARIS    EXHIBITION. 

{Illustrated  ly  Plate  No.  314.) 

In  the  summer  of  1865,  the  Emperor  of  the  French  issued  a  decree  that 
a  great  exhibition  of  art,  agriculture,  and  industry  should  be  held  in  1867, 
in  the  Champ  de  Mars.  It  was  decided  to  erect  a  temporary  building  for 
the  purpose,  surrounded  by  a  park,  the  latter  being  designed  for  the 
reception  of  living  animals,  plants,  and  other  objects  not  suitable  for 
exhibition  within  the  building.  It  was  also  arranged  that  the  Exhibition 
should  open  on  the  1st  of  April,  1867,  and  close  on  the  last  day  of 
October  of  the  same  year. 

Towards  the  close  of  July,  1865,  a  committee  was  appointed  to  make  the 
objects  of  the  Exhibition  thoroughly  known  throughout  the  empire,  and 
to  attend  to  other  necessary  preliminaries.  In  September  of  the  same 
year  the  works  were  commenced  by  the  construction  of  a  grand  avenue, 
100ft.  wide,  traversing  the  entire  space  of  the  Champ  de  Mjrs,  from  the 
Quai  to  the  Ecole  Militaire  in  the  rear.  The  railway  was  also  commenced 
which  now  places  the  Exhibition  in  connection  with  all  the  great  lines  of 
France,  by  means  of  the  railway  running  round  Paris.  From  this  date 
the  works  and  the  building  itself  progressed  rapidly  towards  completion, 
and  now  all  is  ready  for  the  opening  ceremony  upon  the  day  appointed 
nearly  two  years  ago. 

The  Exhibition  building  was  designed  upon  purely  utilitarian  principles, 
being  destitute  of  upper  galleries  with  their  accompanying  staircases,  and 
not  being  specially  remarkable  for  beauty  of  architecture.  The  Emperor 
calls  it  his  "  gasometer,"  and  some  people  compare  it  to  a  "  dish."  It  has 
semicircular  ends  with  a  very  short  body,  and  is  nearly  oval  in  shape, 
with  an  open  space  in  its  centre,  which  has  been  formed  into  a  garden. 
The  whole  is  cut  into  four  great  divisions  by  two  large  avenues  passing 
straight  through  the  park,  the  building,  and  the  central  garden,  where 
these  avenues  cross  each  other  at  a  right  angle.  The  building  itself 
consists  of  a  series  of  oval  belts  or  galleries  surrounding  the  central  space, 
and  divided  by  large  and  small  avenues,  which  radiate  from  the  inner 
garden  like  the  spokes  of  a  wheel.  It  is  thus  divided  into  wedge-shaped 
segments,  one  or  more  of  which  has  been  allotted  to  nations  represented 
at  the  Exhibition,  so  that  visitors  who  wish  to  see  productions  of  one 
particular  country  will  have  to  keep  to  the  galleries  in  the  divided  portion, 
but  those  who  wish  to  examine  a  particular  class  of  goods,  as  represented 
by  all  nations,  must  keep  to  one  gallery  and  follow  it  all  round  the 
building.  The  arrangements  are  thus  very  simple,  and  appear  likely  to 
prove  eminently  satisfactory  to  visitors.  The  building  is  1,600ft.  long  by 
1,200ft.  wide. 

The  machine  power  used  in  the  building  is  not  supplied  by  the  Imperial 
Commission,  neither  Is  it  confined  to  one  particular  space,  it  having  been 
arranged  that  the  motive  power  shall  be  produced  by  private  contract, 
preference  in  most  cases  being  given  to  tenders  from  natives  of  that 
country  whose  machinery  is  sought  to  be  driven.  The  buildings  for  the 
boilers  or  other  sources  of  motive  power  are  thus  scattered  round  the  out- 
side of  the  main  edifice.     The  park    is  divided  among  the  several  nations 


represented  in  the  building,  and  is  devoted  to  agricultural  and  horticultural 
matters,  manufactures  on  a  large  scale,  and  all  kinds  of  miscellaneous 
purposes.  The  river  Seine  flows  past  one  end  of  the  park,  which  has  here 
had  a  special  landing-place  constructed  for  passengers  from  the  steam- 
boats, so  that  there  is  ready  communication  with  the  Exhibition  by  water, 
rail,  and  the  numerous  thoroughfares  which  open  into  those  surroundino- 
the  Champ  de  Mars.  ° 

A  serviceable,  useful  building,  with  surrounding  grounds,  having  been 
thus  designed,  and  since  carried  out,  it  remained  to  draw  up  a  plan  to 
govern  the  movements  of  intending  exhibitors.  The  Imperial  Commission 
had  the  control  of  all  arrangements  relating  to  France  and  its  colonies, 
but  the  management  of  the  space  devoted  to  Great  Britain  and  other 
nations  was  left  in  the  hands  ol  commissioners  appointed  by  the  respective 
foreign  governments.  The  Imperial  Commissioners,  therefor^,  have  had 
no  communication  with  any  foreign  exhibitors,  who  have  all  been  referred 
to  their  own  representative  body,  which  also  has  had  to  arrange  for  the 
carriage,  reception,  and  return  of  all  good.s  exhibited  by  their  countrymen. 
These  goods  have  been  sent  to  the  Exhibition  subject  to  the  following 
conditions: — No  work  of  art  or  object  exhibited  in  the  building  or  park 
may  be  drawn,  copied,  or  reproduced  in  any  manner  whatever,  without 
the  authority  of  the  exhibitor;  but  the  French  Government  reserves  to 
itself  the  right  of  taking  general  views  of  the  Exhibition.  No  object 
exhibited  may  he  removed  before  the  close  of  the  Exhibition,  without  the 
consent  of  the  Commissioners.  No  exhibitors  have  to  pay  any  rent  for 
the  space  allotted  to  them,  but  all  costs  for  fittings  and  decorations  in 
the  Exhibition  building  have  to  be  borne  by  them.  The  Imperial  Com- 
mission will  furnish,  without  charge,  water,  gas,  steam,  and  motive-power 
for  the  machines.  This  motive-power  is  transmitted  by  a  horizontal  main 
shaft,  but  the  exhibitors  have  to  furnish  driving  pulleys,  connecting 
pulleys,  and  all  intermediate  shafting  which  may  he  necessary.  The 
French  Commissioners  will  take  every  precaution  to  preserve  from  damage 
the  articles  exhibited,  but  will  not  hold  themselves  responsible  for  any 
injury  the  goods  may  receive,  whatever  may  be  the  cause;  so  that  ex- 
hibitors must  take  upon  themselves  the  cost  of  insurance,  if  tliey  desire  so 
to  do.  A  non-transferable  ticket  of  admission  is  given  to  each  exhibitor, 
who  is  required  to  enter  by  a  particular  door,  and  to  sign  his  name  in  a 
book,  when  asked,  for  the  purposes  of  recognition.  Conferences  may  be 
held  and  demonstrations  given  in  various  parts  of  the  Exhibition.  Courses 
of  lectures  and  readings  may,  in  addition,  be  delivered  in  a  room  built  for 
that  purpose.  These  various  means  of  imparting  information  can  only  be 
used  by  those  who  have  personally  obtained  the  authority  of  the  Imperial 
Commission.  Lastly,  immediately  after  the  close  of  the  Exhibition,  the 
exhibitors  must  begin  to  pack  and  remove  their  goods  and  fittings.  This 
operation  must  be  completed  before  the  30th  November,  1867.  After  that 
date  the  goods,  cases,  and  fittings  which  may  not  have  been  taken  awav 
by  the  exhibitors,  or  their  agents,  will  be  removed  and  deposited  in  "a 
public  warehouse,  at  the  cost  and  risk  of  the  exhibitor.  The  objects  which, 
by  the  30th  June,  1858,  may  not  have  been  removed  from  that  ware- 
house will  be  publicly  sold,  and  the  net  proceeds  of  the  sale  will  be  applied 
to  some  work  of  charity. 

Such  is  the  general  plan  of  the  building,  and  the  arrangements  respect- 
ing exhibitors.  To  descend  more  into  detail,  it  may  be  stated  that  on 
entering  the  Exhibition  the  visitors  first  cross  a  covered  colonnade  IGft. 
31n.  wide,  surrounding  the  whole  building.  The  first  gallery  then 
entered  is  32ft.  lOin.  wide,  by  24ft.  6in.  high.  The  next  is  the  highest 
gallery  of  all,  and  forms,  when  viewed  from  the  outside,  a  most  prominent 
feature  of  the  building.  It  is  111ft.  wide,  and  nearly  82ft.  high,  the 
roof  being  serai-circular  iu  shape.  Still  passing  inwards,  the  next  two 
galleries  are  each  76ft.  wide,  by  24ft.  6in.  high,  and  three  smaller  ones 
have  yet  to  be  passed  before  the  central  garden  is  reached.  This 
garden  is  surrounded  by  a  covered  colonnade,  so  that  in  wet  weather  there 
is  plenty  of  shelter  in  any  part  of  the  grounds. 

The  iuuer  galleries  and  the  inner  colonnade  are  built  of  solid  masonry, 
with  roofs  of  iron  and  glass.  The  outer  and  larger  galleries  are  made 
throughout  of  wrought  iron,  the  roof  also  being  made  of  this  material ; 
the  light  is  admitted  through  high  side  windows,  opening  above  the  roofs 
of  other  galleries.  The  intermediate  galleries  have  light  trussed  wrought 
iron  roofs,  covered  with  iron  and  glass;  the  principals  are  supported  on 
hollow  cast  iron  columns,  joined  by  wrought  iron  web  girders,  the 
columns  at  opposite  sides  of  the  walk  being  also  united  by  wrought  iron 
trough  girders.  Sometimes  very  large  columns  were  neeessarv,  in  which 
case  they  have  been  made  in  two  parts,  the  lower  one  being  bored  out  at 
the  top  to  admit  a  nearly  corresponding  projection  from  the  lower  part  of 
the  upper  column.  Four  screws  bear  against  the  lower  end  of  the  pro- 
jection from  the  upper  column,  whilst  the  fiange  bolts  enter  large  boles. 
The  upper  section  of  the  column  has  been  thus  adjusted  in  position  by 
means  of  these  screws,  and,  once  properly  fi.xed,  the  heads  of  the  bolts  were 
cut  off,  leaving  the  lower  column  flush. 

The  grand  nave  or  largest  gallery  contains  eighty-six  pairs  of  great 
pillars,  each  8 1ft.  high,   3ft.  by  2Jft.  at  the  base;    the  eighty-six  great 
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girders  necessary  subtend  a  chord  of  109ft.,  and  have  a  section  of  about 
2jft.  square.  The  plate  used  varies  from  ^in.  to  fin.  in  thickness.  The 
great  tension  rods  above  tlie  girders  are  put  together  in  three  lengths,  and 
are  116ft.  long  iroui  end  to  end.  The  section  of  the  pillars  is  that  of  the 
box  girder,  built  up  of  side  plates  and  angle  irons,  the  size  of  the  outside  of 
the  hollow  p  irallelogram  thus  formed  being  3ft.  by  2ft.  7in.  They  each 
Test  upon  a  block  of  masonry  5ft.  square.  Angle  irons  4Jin.  by  3Jin.  by 
i'm.  pass  on  each  side  of  the  column,  and  extend  beyond  the  edge  of  the 
block,  so  that  bolts  Ijin.  in  diameter  can  pass  outside  the  stone,  which  has 
corresponding  angle  irons  let  into  it,  at  a  depth  of  3ft.  Sin.  from  the 
top  'file  fastening-down  bolts  consequently  pass  through  both  these 
angle  irons.  In  the  columns  themselves  the  angle  irons  are  SJin.  by  2^in. 
by  ^in.,  and  the  plates  of  the  shorter  sides  are  jin.  thick.  The  longitudinal 
girders  couple  the  columns  together  as  the  felloes  of  a  wheel  couple  the 
spokes.  The  colonnade  outside  the  great  nave  will  be  nearly  a  mile  long, 
and  22ft.  wide,  forming  a  splendid  sheltered  promenade  all  round  the 
building,  with  diversified  views  of  the  park  and  its  contents.  Round  the 
exterior  of  the  park  a  high  bank  has  been  raised,  to  shelter  the  visitors 
from  rough  winds  as  much  as  possible,  and  to  render  the  grounds  more 
private  than  would  be  the  case  were  they  exposed  to  a  full  view  of  the 
outside  public.  Close  inside  the  principal  entrance  buildings  have  been 
erected  for  the  purposes  of  photography  and  photo-sculpture;  refreshment 
rooms  are  built  in  most  parts  of  the  grounds,  and  all  round  the  back  of  the 
outer  colonnade  are  cafes  and  restaurants. 

The  contracts  for  the  construction  of  the  exhibition  building  were  taken 
by  eminent  French  firm?,  who  have  had  to  yield  to  somewhat  stringent 
conditions.  According  to  the  conditions  laid  down  by  the  Imperial  Com- 
mission, they  had  to  furnish  testimonials  and  secnritj',  and  those  cori- 
tractors  whose  tenders  were  not  accepted  were  not  indemnified  for  any 
expenses.  The  successful  competitors  were  not  allowed  to  make  a  sub- 
contract without  written  authority,  and  were  ordered  to  conform  strictly 
to  all  drawings,  tracings,  or  orders  given  by  the  engineer  or  architect. 
During  the  progress  of  the  work,  the  contractor  was  bound  to  be 
present,  or  in  case  of  his  absence  to  nominate  a  representative  with  full 
acting  powers.  In  cases  of  insubordination,  incapacit}',  or  dishonesty,  the 
engineer  or  architect  had  the  right  to  demand  the  dismissal  of  agents  or 
workmen  of  the  contractors.  All  materials  used  in  the  building  had  first 
to  be  examined  by  an  inspector,  and  in  those  cases  where  they  afterwards 
turned  out  bad  or  unsuitable,  the  contractors  had  to  replace  them  at  their 
own  expense.  No  indemnity  was  allowed  to  the  contractors  for  changes 
in  the  pi  ices  of  materials  during  the  progress  of  the  works,  and,  say  the 
Commissioners,  "Should  the  contractor  refuse  to  conform  to  the  orders  of 
service,  the  Commission  shall  be  empowered  to  place  him  in  confinement 
for  a  fixed  time.  If,  after  the  expiration  of  this  delay,  the  contractor  still 
persist  in  his  refusal  to  go  on  with  his  work,  a  2}>'oces  verbal  of  the  cir- 
cumstances will  be  placed  before  the  Commission,  in  order  that  it  may 
determine  the  measures  to  be  adopted.  Every  order  endorsed  'urgent' 
must  be  executed  within  twenty-four  hours.  In  default,  the  Imperial 
Commission  may  strike  out  of  the  contract  such  work  declared  'urgent,' 
and  cause  it  to  be  executed  as  seems  best  without  further  affecting  the 
works  which  have  to  be  done  by  the  contractor."  At  the  end  of  every 
month,  each  contractor  had  to  draw  up  a  statement  of  the  amount  of  work 
done,  which  was  then  certiied,  and  payments  made  to  the  extent  of  nine- 
tenths  of  the  full  value  according  to  the  heads  of  the  contract,  the  other 
tenth  being  retained  for  the  final  settlement. 

As  regards  ornamentation  the  building  is  throughout,  as  a  rule,  painted 
of  a  bright  chocolate  colour,  with  a  little  gilding  and  brilliant  colouring 
to  relieve  the  monotony  of  the  above  ground.  In  the  park  the  buildings 
are  mostly  of  coloui-ed  brick,  and,  as  a  rule,  highly  ornamental.  The 
houses  for  motive  power  are  so  built,  and  are  situated  at  equal  distances, 
in  a  ring,  about  80ft.  from  the  main  building.  Twelve  firms  have  con- 
tracted to  supply  the  necessary  motive  power,  each  firm  having  its  fur- 
naces, boilers,  and  other  machinery  in  a  separate  building.  The  names  of 
these  exhibitors  are  Messrs.  Thomas  and  Powell,  of  Kouen  ;  Le  Gavra'n 
and  Son,  of  Moulins-Lille  ;  Lecouteux,  of  Paris;  Chevalier  and  Duvergier, 
o'-'  Lyons:  Quillacq,  of  Auzin ;  Baron  de  Bussiere  and  M.  Mesmer,  of 
Graffenstaden  ;  Boyer,  of  Lille :  Scott,  of  Rouen ;  and  Madame  de  Coster, 
of  Paris.  The  British  Commission  has  reported  to  English  exhibitors  of 
machinery,  that  the  pressure  of  steam  in  the  boilers  will  be  601bs.  per 
square  inch,  and  somewhat  less  in  the  Eihibition  building,  according  to 
position.  Water  can  be  had  under  a  pressure  of  a  few  feet  head,  near  to 
every  exhibitor's  stall,  but  it  can  be  also  be  had  under  a  pressure  of  98ft. 
head,  by  laying  a  pipe  from  the  main  which  adjoins  one  side  of  the  British 
space.  Steam  is  exh.iusted  into  pipes  within  moderate  reach  of  each 
exhibitor,  and  waste  water  is  carried  ofi'  with  equal  facility.  The  original 
ground  under  the  machinery  gallery  is  not  reached  for  some  7ft.  or  8ft. 
from  the  floor  level ;  the  made  gronnd  is,  however,  well  consolidated.  The 
largest  pulley  that  can  be  used  is  3ft.  6in.  in  diameter,  and  the  diameter 
of  the  driving  shaft  varies. 

The  buildings  in  the  park  exhibit  an  endless  variety  of  size  and  shape— 


the  Emperor's  pavilion,  the  Queen  of  England's  pavilion,  mosques,  and 
Egyptian  temples,  model  houses  and  cottages,  a  club-house,  a  theatre,  a 
bake-house,  a  candle  manufactory,  a  great  glass  establishment,  and  a 
number  of  other  structures.  At  the  city  end  of  the  park  is  a  large  range 
of  glazed  sheds  for  the  exhibition  of  carriages,  and  the  accommodation  of 
the  carriages  and  horses  of  visitors,  who  will  have  to  pay  fixed  fees  for  the 
privilege.  But  the  most  interesting  piece  of  work  in  the  grounds  to  most 
of  the  visitors  will  be  a  gigantic  aquarium,  in  which  it  is  hoped  to  confine 
a  large  shark  or  two,  and  other  remarkable  sea-monsters.  To  hold  the 
aquarium  a  large  cave  has  been  built,  lighted  at  both  ends,  and  in  this 
the  aquarium  will  be  built  up  of  plate  glass  supported  by  slender  iron 
pillars,  the  sides  being  about  20ft.  high.  A  cascade  and  reservoir  has  also 
been  built  to  aerate  and  renew  the  sea  water  in  the  aquarium.  The  visitors 
will  be  able  to  view  the  motions  of  the  fish  from  above,  from  below,  and 
on  all  sides.  The  cave  itself  is  very  roughly  built  of  masonry,  with 
numerous  interior  pillars,  which  will  all  be  covered  with  artificial  staglamite 
to  resemble  stalactite.  A  fresh  water  aquarium  has  also  been  built  in 
another  part  of  the  grounds. 

The  miscellaneous  mas§  of  buildings  in  the  grounds  are  necessai-ily 
surrounded  with  flowers,  trees,  and  shrubs,  intermixed  with  a  sprinkling  of 
gas-lamps  and  lamp-posts,  the  whole  having  a  peculiar  effect,  certainly  not 
wanting  in  variety.  A  canal  with  an  artificial  lake  and  lighthouse  have 
been  constructed.  Outside  the  park  two  very  large  buildings  have  been 
erected  as  restaurants,  both  of  them  belonging  to  a  Parisian  speculator,  but 
one  of  them  placed  under  the  management  of  Englishmen,  for  the  benefit  of 
English  and  American  visitors.  The  bad  weather  of  the  past  two  months 
has  prevented  the  completion  of  many  of  the  buildings  in  the  grounds, 
but  the  Exhibition  itself  will  be  ready  for  the  opening  ceremony  on  the 
1st  of  April,  as  originally  contemplated. 
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The  great  machinerj'  gallery  is  now  (25th  March)  being  rapidly  filled, 
and  the  preparations  for  the  coming  opening  are  well  advanced.  The  four 
steam  cranes  in  the  English  department  are  doing  great  service  in  the 
unloading  of  heavj'  goods. 

The  ornamental  boiler  house  is  nearly  completed,  and  the  boilers  are 
ready  for  work.  They  consist  of  three  Galloway  boilers  of  46  nominal 
horse  power  each,  a  30-horse  water  tube  boiler  by  Howard,  of  Bedford  ; 
and  one  of  equal  power  on  a  somewhat  similar  principle  by  Messrs. 
Hayward  and  Tyler,  of  London. 

Messrs.  Galloway  and  Sous  are  also  fixing  a  pair  of  horizontal  engines  of 
100  h.p.  in  the  building  for  the  purpose  chiefly  of  driving  the  cotton 
machinery  of  Messrs.  Piatt  Brothers,  of  Oldham. 

Messrs.  Hick,  Hargreaves  and  Co.,  of  Bolton,  also  have  a  horizontal 
engine  ready  for  work. 

Two  Allen  engines  by  the  Whitworth  Company  are  now  in  working 
order  ;  the  first  is  of  25  nominal  h.p.,  and  the  other  is  intended  to  make 
1,000  revolutions  per  minute,  the  cylinder  is  6iu.  diameter,  with  12in. 
stroke. 

There  is  a  good  show  of  heavy  machine  tools  in  place  by  the  Whitworth 
Company,  De  Bergue  and  Co,  Sharp,  Stewart  and  Co.,  Shepherd,  Hill  and 
Co.,  &c.  Messrs.  Worsoam's  wood-working  machinery,  a  steam  hammer  by 
Messss.  Thwaites  and  Carbutt  are  also  being  fixed. 

Messrs.  Shand  and  Masons's  steam  fire  engines  Za  Seine  and  Le  Rhone 
are  at  present  the  only  ones  arrived. 

The  English  locomotives  are  represented  by  an  express  engine  by  Messrs. 
Stephenson,  of  Newcastle,  with  6ft.  Gin.  driving  \^  heels  and  inside  cylinders 
16in.  diameter,  with  22in.  stroke  ;  an  engine  by  Messrs.  Kitson  and  Co.,  of 
Leeds,  with  inside  cylinders.  The  Lilleshall  Company,  of  Shiffnal,  send  a 
passenger  engine  with  7ft.  driving  wheels. 

A  small  four-wheeled  coupled  colliery  or  contractor's  engine  by  Hughes 
and  Co.,  of  the  Falcon  Railway  Plant  Works,  Loughborough.  The 
cylinders  are  outside  12in.  diameter,  with  20in.  stroke. 

Messrs.  Ruston  and  Proctor,  of  Lincoln,  also  exhibit  a  small  locomotive 
weighing  about  9J^  tons.  The  cylinders  are  outside,  9in.  in  diameter,  by 
20in.  stroke;  the  four  wheels  are  coupled  and  2ft.  9in.  in  diameter. 

The  rails  under  Stephenson's  engine  are  laid  with  Dering's  patent 
spring  clip  fish  joints,  spi'ing  keys  and  spring  trenails. 

The  British  ordnance  is  now  being  arranged  iu  a  building  for  the  purpose 
in  the  pjrk.  The  principal  object  of  interest,  no  doubt,  will  be  the  12in. 
muzzle-loading  rifled  gun,  weighing  23  tons,  mounted  in  the  centre  of  the 
building.  A  9in.  and  a  7in.  muzzle-loading  rifled  gun,  weighing  respectively 
12  tons  and  6j  tons,  are  mounted  on  each  side.  Several  breech-loading  guns, 
of  large  calibre,  are  also  on  each  side.  The  building  for  the  exhibition  of 
private  ordnance,  in  which  Armstrong,  Whitworth,  and  John  Brown  occupy 
the  principal  space,  is  quite  finished. 

The  English  marine  engines  are  now  being  fixed  in  a  well  lighted  and 
commodious  building  fronting  the  Seine.     The  heavy  portion  of  Messrs. 


76 


THE  ARTIZAN. 


[Apbil  1,  1867. 


Penn's  350  horse-power  engines  are  in  place.  The  Admiralty,  amongst 
other  things,  exhibit  a  steam  launch,  42ft.  in  length,  with  twin-screw 
engines.     The  propellers  are  four-bladed,  2ft.  Sin,  diameter. 

The  French  portion  of  the  great  machinery  gallery  is  being  well  filled. 
Most  of  the  fixed  engines  for  driving  the  machinery,  by  Farcot  of  Paris, 
Boyer  of  Lille,  Dnvergier  of  Lyons,  Lecouteux  of  Paris,  and  Quillacq  of 
Auzin,  are  now  ready  for  work. 

Mazaline,  of  Havre,  is  exhibiting  a  good  many  machine  tools  of  excellent 
workmanship;  Bouhey,  of  Paris,  some  heavy  punching,  shearing,  and 
drilling  machines.  M.  Perrin,  who  first  showed  the  band-saw  at  Paris  in 
1855,  is  exhibiting  a  large  band-saw  for  cutting  up  rough  logs  4ft.  in 
diameter. 

The  French  department  contains  examples  of  engines,  the  designs  of 
which  will  not  fail  to  be  criticised  by  English  engineers. 

The  well-known  firm  of  Parent,  Schaken,  Cail  and  Co.,  of  Fives-Lille, 
exhibit  a  heavy  gradient  engine  for  the  Chemin  de  Per  du  Nord,  weighing, 
when  in  working  order,  upwards  of  44  tons.  The  cylinders  are  outside, 
and  the  eight  wheels,  4ft.  4in.  in  diameter,  are  coupled. 

A  four-cylinder  heavy  gradient  goods  engine,  " Le  Titan''  constructed 
by  M.  Gouin  for  the  same  company,  is  exhibited  by  M.  Petiet,  the  engineer. 
The  six  pairs  of  wheels  are  coupled  in  groups  of  three.  A  tubular  steam 
chamber  is  placed  above  the  boiler  and  the  chimney,  on  account  of  the 
great  height  above  the  rails,  is  placed  horizontal,  so  as  to  be  of  sufficient 
length. 

The  Paris  and  Orleans  Railway  exhibit  a  ten-wheeled  coupled  goods 
engine,  "  Le  Cantal,"  with  outside  cylinders  19yVn.  in  diameter,  with 
25in.  stroke.  The  wheels  are  4ft,  in  diameter.  This  engine,  when  in 
working  order,  weighs  55  tons.  They  also  exhibit  a  six-wheeled  passenger 
engine,  the  driving  and  leading  wheels  are  coupled,  and  are  6ft.  6in.  in 
diameter. 

A  passenger  engine  of  the  design  in  general  use  upon  the  Chemin  de 
Per  de  Lyons  is  exhibited  by  M.  Marie,  the  locomotive  superintendent. 
The  coupled  driving-wheels  are  6ft.  in  diameter ;  the  cylinders  are 
inside. 

A  six-wheeled  coupled  engine,  with  steam  tender,  on  Sturrock's  system, 
is  exhibited  by  the  Eastern  Eailway.  The  cylinders  are  inside,  18in.  in 
diameter,  with  25i-in.  stroke.  The  tender  is  provided  with  cylinders  of 
of  the  same  size,  and  with  three  pairs  of  coupled  wheels. 

A  four-wheeled  locomotive  is  exhibited  by  the  Graffenstaden  AVorks,  on 
the  Rhine ;  the  cylinders  are  outside. 

An  engine  for  a  3ft.  4in.  gauge,  with  three  pairs  of  coupled  wheels,  is 
exhibited  by  Messrs.  Boignes  and  Ramburg. 

The  960  horse-power  engines  of  the  '■'■  Friedland  "  are  being  put  together 
in  a  large  building  by  the  Pont  d'lena.  They  were  constructed  for  the 
French  Navy  at  Indret.  The  three  cylinders  are  823in.  in  diameter,  with 
5ft.  stroke. 

Four  of  the  eight  boilers  are  being  fixed.  The  propeller  is  four  bladed, 
19ft.  6in.  in  diameter. 

Messrs.  Schneider  and  Co.,  of  Creusot,  are  exhibiting  in  their  own  build- 
ing in  the  park,  130ft.  in  length  by  50ft.  in  breadth,  three  locomotives 
and  two  marine  engines. 

The  Americans  are  exhibiting  in  the  building  a  good  deal  of  cotton 
machinery. 

An  American  coal-burning  engine  has  also  crossed  the  Atlantic,  and  is 
now  being  fitted  up  on  aline  of  rails  laid  for  that  purpose  by  Mr.  Bering 
with  his  patent  rail  fastenings.  This  engine,  the  America,  was  constructed 
at  Grant's  Locomotive  Works,  New  Jersey,  and  is  of  most  excellent  work- 
manship and  finisli.  The  framing  is  of  square  iron,  instead  of  being  com- 
posed of  four  longitudinal  plates,  as  is  the  practice  in  Europe.  The  cylinders 
are  outside,  16in.  iu  diameter,  with  22in.  its  other  side.  The  driving 
wheels,  5ft.  6in.  iu  diameter,  are  coupled  to  the  trailing  wheels,  and  the 
front  of  the  engine  is  supported  on  two  four-wlieeled  trucks.  The  housing 
for  the  driver  of  polished  wood,  with  windows  in  front  and  sides,  is  very 
good  and  complete. 

A  ten-wheeled  articulated  tank  engine,  the  Steverdorf,  designed  by  M. 
Haswell  for  the  Austrian  state  railway,  is  now  receiving  its  last  coat  of 
paint. 

M.  Hartmann,  of  Chemnitz,  exhibits  a  six- wheeled  engine,  the  Scliwan, 
with  outside  cylinder.  The  driving  wheels  are  5ft.  lOin.  in  diameter,  and 
are  coupled  to  the  trailing  wheels. 

M.  Hartmaim  also  exhibits  a  quantity  of  machine  tools  of  superior 
workmanship. 

M.  Sigl  sends  an  outside-cylinder  engine,  the  "  Siala"  with  six  wheels. 
The  six-wheeled  engine  and  tender,  the  " Konig  Williehn"  is  exhibited 
by  M.  Borsig.     'Ihe  driving  and  trailing  wheels  are  coupled. 

A  four-wheeled  coupled  engine,  by  Krauss,  of  Munich,  is  also  in  place. 
A  heavy  gradient  engine,  adapted  for  sharp  curves,  is  exhibited  by  the 
Societe  St.  Leonard,  of  Liege.     The  cylinders  are  outside  and  inclined, 
with  three  pairs  of  coupled  wheels,  4ft.  Sin.  in  diameter,  behind,  whilst  the 
front  part  of  the  engine  is  mounted  on  a  four-wheeled  truck. 


The  Societe  John  Cockerill,  of  Seraing,  near  Liege,  are  fixing  a  large 
blowing  engine  with  9ft.  cylinder. 

Messrs.  Escher,  Wyss,  and  Co.,  of  Zurich,  exhibit  a  pair  of  compound 
cylinder  paddle  engines  for  lake  navigation;  they  are  of  120  nominal 
horse-power.  Their  machinery  is  extensively  employed  in  the  navigation 
of  the  Danube,  where  it  has  a  high  reputation. 


WHO  INVENTED  THE  SCREW  PROPELLER? 
Swan's  Rotative  Sculling  Wheel. 
.Joseph  Ressel's  claim  to  the  priority  of  the  invention  of  the  screw 
propeller,  of  which  we  gave  an  explicit  account  in  The  Aetizan  for 
February,  1867,  has  brought  to  light  various  claims  that  had  lain  dormant 
for  many  years.  The  date  of  none  of  these  inventions,  however,  seems  to 
be  prior  to  1812,  the  year  in  which  the  advocates  of  the  Ressel  claim 
allege  their  client's  scheme  to  have  been  first  propounded.  Leaving  our 
readers  to  judge  the  comparative  merits  of  the  various  contrivances,  each 
of  which  professes  to  be  the  original  screw  propeller,  we  purpose  to  repro- 
duce from  time  to  time  descriptions  of  such  of  these  combinations  as  may 
reasonably  command  the  attention  of  the  scientific  public;  and  we  hope 
we  shall  thus  contribute  to  the  final  settlement  of  the  important  question, 
"  Who  invented  the  scre\v  propeller  ? "  We  commence  with  Swan's 
"  rotative  sculling  wheel,"  the  account  of  which  we  here  reproduce  in  full, 
such  as  it  was  given  by  Dr.  Birkbeck,  in  the  Meehanics'  Eegister,  vol.  for 
1825,  p.  98  and  following  :— 

Letter  from  L)r.  BirJcheoJc  to  the  Editor  of  ihe   ^'Mechanics  Segister,"^ 
Jan.  22,  1825. 

50,  Broad-streeet. 
Sir,  —Amid  the  eagerness  with  which  the  public  are  rushing  forward  to 
form  plans  for  establishing  communications  by  means  of  railroads,  the 
old  conveyance  by  canals  is  almost  forgotten,  and,  indeed,  from  the 
prospect  of  gain  and  celebrity  displayed  by  the  projectors  of  these  roads, 
it  may  be  expected  that  the  aid  of  water  will  soon  be  discarded.  The 
proprietors  of  some  canals,  although  much  disposed  to  be  supine,  have,  I 
believe,  begun  to  take  the  alarm,  and  probably  all  will  become  alive  to 
their  danger  when  bills  are  presented  to  the  House  of  Commons  for 
forming  railroads,  acting,  as  is  too  often  the  case,  for  the  defence  of  their 
own  property  by  opposing  the  plans  of  the  incipient  speculators.  Judging 
from  the  liberal  spirit  lately  displayed  by  Parliament,  I  am  inclined  to 
suspect  that  they  will  not  allow  private  interest  to  arrest  the  march  of 
improvement,  but  they  will  permit  railroads  to  be  attempted  in  all  direc- 
tions, even  if  obviously  in  the  way  of  older  establishments,  leaving  it  to 
the  efforts  of  the  competitors  to  prove  with  which  plan  the  superiority 
rests. 

Presuming,  then,  that  the  canal  proprietors  will  be  compelled  to  sustain 
a  competition,  I  wish  to  suggest  to  them  a  mode  by  which  their  move- 
ments, more  fit  for  the  torpor  of  past  ages  than  the  enterprise  of  the 
present  period,  may  be  accelerated.  And  as  they  do  possess  some  advan- 
tages over  their  opponents,  the  suggestion  which  I  am  about  to  make  maj', 
if  properly  applied,  preserve  for  them  a  superiority  which  otherwise  they 
could  not  maintain. 

It  is  not  necessary  here  to  remark  that  the  use  of  steam  constitutes  the 
distinguishing  feature  of  modern  improvements.  This  power  has  in  some 
decree  superseded  the  use  of  wind  in  navigation,  and  of  wind  and  water 
as  the  prime  movers  of  machinery.  It  is  now  nearly  ready  to  supersede 
the  use  of  horses  upon  our  roads;  at  least,  hydrogen,  one  of  the  consti- 
tuents of  steam,  is  about  to  do  so;  and  if  it  be  not  also  found  in  the  place 
of  horses  as  the  impeller  of  barges  upon  our  canals,  inland  navigation  must 
soon  be  discarded.  To  drag  several  barges  in  succession  by  a  steamboat 
is  a  plan  which  I  have  no  doubt  has  occurred  to  many  when  thinking 
upon  this  subject,  but  the  inconvenience  of  the  paddle-wheels  generally 
used,  and  especially  the  injury  done  by  them  and  the  agitated  water  to 
the  banks,  which  are  necessarily  very  near  to  the  bar£,e,  have  appeared 
insuperable  difficulties.  In  general  steam  navigation  I  have  always  con- 
sidered the  paddle-wheel  the  most  imperfect  and  objectionable  part  of  the 
arrangement ;  the  manner  in  which  it  strikes  the  water  is  attended  with 
loss  of  power  ;  it  is  dangerous  if  approached  by  small  boats  on  account  of 
the  swell  which  it  occasions;  and  in  a  stormy  sea  or  river  it  .appears  to  be 
ill  adapted  to  continuing  the  motion,  or  resisting  the  waves  which  dash 
against  the  vessel.  Thus  impressed  with  the  necessity  of  improving 
the  method  of  propelling  vessels  by  steam,  I  was  much  gratified  by 
receiving  an  invitation  to  be  present  at  the  exhibition  of  a  new  and  im- 
proved mode,  by  way  of  an  experiment,  on  a  sheet  of  water  in  the  grounds 
of  Charles  Gordon,  Esq.,  of  Dulwich-hill.     This  experiment,  conducted  by 
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tlie  inventor,  who  is  in  the  employment  of  Messrs.  Gordon's,  I  had  lately 
the  pleasure  of  witnessing,  and  the  result  was  so  natisfactory  that  I  am 
anxious  to  direct  the  attention  of  engineers  in  particular  to  it.  The 
velocity  and  steadiness  of  the  motion  so  far  exceeded  that  of  the  same 
model,  when  impelled  by  paddle-wheels,  moved  by  the  same  spring;  which 
worked  the  new  contrivance,  that  I  could  not  donbt  of  its  superiority  ; 
and  the  stillness  of  the  surrounding  water  was  such  as  to  give  to  the 
vessel  the  appearance  of  being  moved  by  some  magical  power.  In  a 
comparative  experiment  made  by  the  ingenious  and  modest  inventor,  and 
frequently  repeated,  it  appeared  that  the  velocities  of  the  model,  impelled 
according  to  the  old  mode  and  the  new  spring,  by  the  same,  was  as 
seventeen  to  twenty. 

Before  describing  the  shetch,  which  I  have  transmitted  with  this  letter, 
I  will  insert  the  account  of  his  plan,  which  I  received  from  the  inventor. 
Letter  of  Mr.  Swan  to  Dr.  SirlchecTc  on  Swanks  rotating  sculling  wlieels. 

From  the  "  London  llechanie's  Register,''  Jan.  22,  1825. 

Honoured  Sir, — According  to  your  request  I  send  you  my  remarks  on 
the  rotative  sculling  wheels  for  propelling  vessels.  First,  I  would  notice 
their  compactness  in  not  occupying  one-fourth  part  of  the  space  that  common 
wheels  do.  As  seen  in  the  plan,  thej'  may  lay  in  harbour  with  other  vessels 
without  any  danger  of  being  injured  at  all,  which  is  at  present  a  great 
juconveniency.  Secondly,  the  superior  advantage  in  a  rough  sea,  in 
which  they  act  the  same  as  in  a  calm  pool,  being  entirely  beneath  in  the 
solid  dense  water ;  and,  besides,  their  weight,  from  their  situation,  as  will 
plainly  appear,  will  be  as  ballast  in  the  hold,  an  object  at  sea,  worthy  of 
consideration.  Thirdly,  from  their  situation  beneath  the  surface  they  are 
not  liable  to  be  impeded  by  floats  of  ice  or  by  storms ;  therefore,  I  think 
they  might  he  suitable  to  packets  for  despatch,  and  might  be  used  all  the 
winter.  Fourthly,  they  make  no  swell  or  commotion,  either  disagreeable 
or  dangerous  in  the  water,  as  the  common  wheels  do  when  lighting  in  a 
fermentation  of  air  and  water ;  but  go  as  smoothly  as  a  vessel  under  sail, 
their  action  being  in  the  solid  water  as  a  lever  upon  a  rock  for  a  fulcrum. 
I  shall  decline  saying  any  more  at  present  upon  the  principle,  and  leave 
it,  Sir,  to  your  very  superior  judgment  to  comment  upon.  The  apparatus 
has  been  shown  several  times  to  some  gentlemen  of  the  first  respectability 
and  genius,  both  mechanical  and  nautical,  and  has  constantly  met  with  the 
highest  approbation. — I  remain,  &c.,  John  Swan. 


35,  Deptford-green,  Sept.  28,  1824. 
On  the  axis  S  fig.  1,  supported  by  the  framework  F,  G,  are  placed  the 
vanes  A,  B,  and  C,  D,  having  a  surface  equal  to  that  of  the  floats  of  the 
paddle-wheels,  which  are  immersed  whilst  acting  :  these  are  situated  with 
respect  to  each  other,  that  whilst  working  they  act  as  a  screw  within  the 
water,  and  thus  draw  the  vessel  forward.  The  angle,  which  these  planes 
make  with  their  axis,  is  about  30  degrees.  At  H  is  seen  the  end  of  the 
crank,  on  which  the  wheel  I  is  fixed  to  convey  the  motion  of  the  engine 
through   the  tram  K,  H,   I.     This    machinery,    however,    is    merely  a 
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suggestion ;  and,  probably,  a  bftter  and  more  simple  mode  might  be  devised 
for  producing  the  re  juisite  motion.  The  convenient  manner  in  which  this 
plan  adapts  itself  to  the  vessel  is  observable  in  the  end  view  fig.  2,  where  it 
may  be  seen  to  be  entirely  beneath  that  part  ot  the  deck  which  extends  from 
A  to  B.  The  dotted  lines  represent  the  axes  within  the  vessel,  on  which 
the  wheels  I  I  fig.  1,  belonging  to  each  side,  are  fixed;  and  F  in  the  same 
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figure  shows  the  crank  on  one  side.  C  and  H  represent  strong  bolts 
by  which  tha  apparatus  is  attached  to  the  vessel,  affording  a  very  ready 
method  of  disengaging  them,  whenever  circumstances  may  require  such 
separation. 

If  by  this  description  of  what  seems  to  be  an  excellent  contrivance,  I 
should  be  so  fortunate  as  to  obtain  for  the  inventor  the  notice  of  any 
competent  practical  man,  so  that  it  might  be  applied  in  actual  steam 
navigation,  or  if  it  tends,  when  introduced,  to  relieve  the  Canal 
proprietors  from  the  difficulty  into  which  they  are  likely  to  fall,  it  would  be 
found  to  justify  the  favourable  opinion  of  it  now  entertained  by 

Yours  truly 

Geoege  Biekbeck. 


FLOATIXG  STEAM  FIRE-ENGINES  FOR  CALCUTTA. 

On  Wednesday,  the  20th  of  March,  and  the  following  day,  some  interest- 
ing experiments  took  place  above  Blackfriar's-bridge,  in  order  to  test  the 
capabilities  of  a  floating  steam  fire-engine  constructed  to  the  order  of  the 
Indian  Government. 

The  boat,  which  is  made  of  iron,  was  built  by  Messrs.  Richardson,  Duck, 
and  Co.,  on  the  Tyne,  and  is  put  together  in  segments,  so  that  it  may  be 
taken  to  pieces  and  shipped  to  Calcutta.  The  boat-propelling  power  and 
general  arrangement  of  the  fire-engine  pumps  are  to  the  design  of  the 
Government  engineers  at  Calcutta,  and  the  entire  machinery  was  manu- 
factured and  fitted  by  Messrs.  Shand,  Mason,  and  Co.,  London. 

The  following  are  some  of  the  principal  dimensions,  viz. : — Length  of 
boat,  130ft. ;  breadth  of  beam,  16ft. ;  depth  of  hold,  7ft.  Sin. 

The  engines,  which  are  non-condensing,  are  placed  horizontally  across 
the  boat,  working  the  screw  shaft  direct  at  about  200  revolutions  per 
minute,  the  screw  propeller  being  4ft.  6in.  diameter.  There  are  two 
cylinders,  each  121n.  diameter  and  15in.  stroke,  with  a  pressure  of  steam 
in  the  boilers  of  from  801bs.  to  lOOlbs.  on  the  square  inch.  The  crank 
shaft  of  the  engines  is  connected  at  the  after  end  to  the  screw  shaft  by 
means  of  a  sliding  clutch,  and  at  the  fore  end  a  similar  clutch  connects  it 
with  a  shaft  geared  to  the  crank  shaft  which  works  the  pumps  by 
mesins  of  a  mortice  wheel  and  pinion. 

The  boilers  are  four  in  number,  with  cylindrical  shells  and  fire  boxes 
and  horizontal  brass  tubes.  Three  of  the  boilers  are  quite  sufficient  to 
work  the  engines  to  their  full  powei. 

The  fire-engines  consist  of  three  pairs  of  bucket  and  plunger  pumps 
placed  diagonally,  and  worked  by  a  three  throw  crank  ;  the  barrels  of  the 
pumps  in  each  pair  being  placed  at  right  angles  to  each  other,  and  worked 
froiir  the  same  crank.  The  pump  buckets  are  lOin.  (bare)  diameter,  and 
have  a  12in.  stroke.  The  water  is  drawn  from  a  well  constructed  on  each 
side  of  the  boat,  the  skin  of  which  is  perforated.  Each  pump  is  fitted 
with  a  stop  valve  in  Ihe  suction  pipe  to  allow  the  valve  covers  to  be 
removed,  or  any  pair  of  pumps  to  be  disconnected,  so  that  one,  two,  or 
three  pair  may  be  used  at  one  time ;  there  are  also  arrangements  for  attach- 
ing flexible  suction  pipes  by  means  of  which  the  pumps  might  be  used  for 
drawing  water  from  the  holds  of  vessels. 

The  floating  engine  shortly  after  twelve  o'clock  on  March  20th  started 
up  the  river,  having  on  board  several  gentlemen  who  are  interested  in  fire- 
eno-ine  matters.  The  speed  was  considered  very  good,  being  from  12  to 
13  miles  per  hour  ;  the  above-bridge  boats  being  passed  very  easily.  A. 
high  rate  of  speed  in  this  case  is  of  great  importance,  as  the  swift  current 
of  the  river  Hoogly  has  to  be  encountered. 

The  hose  outlets  are  six  in  number,  each  provided  with  one  of  Captain 
Shaw's  stop-valves ;  to  these  six  lines  of  hose  were  attached  with  a  jet  of 
l-^n.  diameter  at  the  end  of  each.  With  the  engines  working  at  full 
power  the  water  pressure  reached  over  lOOlbs.  on  the  square  inch, 
indicating  that  a  vertical  height  of  upwards  of  150ft.  was  reached  by  the 
water. 

Several  diagrams  were  taken  from  the  engines  by  a  Richards's  indicator, 
the  highest  of  which  gave  290  horse-power. 

The  whole  of  the  machinery  worked  very  smoothly  and  well,  and  the 
workmanship  appeared  remarkably  good. 
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It  would  perhaps  have  been  better  if  the  counterbalance  had  been  placed 
directly  behind  the  cranks  of  the  engine-shaft,  as  there  was  rather  too 
much  vibration  felt  on  deck.  There  should  also  have  been  means  provided 
for  disconnecting  any  of  the  pumps  in  case  of  accident,  as  at  present  the 
only  way  in  which  that  could  be  effected  would  be  by  stopping  the  engines 
and  then  removing  the  connecting-rod  of  the  pump  ;  again,  the  safety- 
valves  are  underneath  the  skylight,  and  there  are  no  means  provided  for 
carrying  off  the  waste  steam  ;  so  that,  should  the  skylight  be  shut,  the 
only  way  by  which  the  steam  could  escape  would  be  up  the  engine  room 
staircase ;  but  as  the  designs  were  supplied  from  Calcutta,  of  course  no 
responsibility  can  be  attached  to  Messrs.  Shand,  Mason  &  Co.,  for  any 
deficiency  of  arrangement. 


ON  VAST  SINKINGS    OF   LAND    ON    THE    NORTHERLY    AND 

WESTERLY    COASTS    OF    FRANCE  AND    SOUfH    WESTERN 

.COAST  OF  ENGLAND,  WITHIN  THE  HISTORICAL  PERIOD. 

By  R.  A.  Peacock,  C.E.,  Jersey. 

(^Continued  from  page  57.) 

CHAPTER  XL 

Sinkings  at  the  Scilly  Isles.    Pkobablb  Foundation  foe  the  Tradition 

OP    THE     LlONESSB   COUNTEY.      On     THE     IDENTIFICATION   OS     THE   ISLB   OF 

ICTis.     Sinkings  on  the  Sodth-West  Coasts  of  England. 

148.  If  I  can  succeed  in  convincing  the  reader  that  since  the  commence- 
ment of  the  Christian  era,  sinkings  have  taken  place  at  the  Soilly  Isles, 
and  between  them  and  Cornwall,  and  at  various  places  along  all  the  English 
south-west  coast,  which  lies  west  of  the  third  meridian  of  west  longitude  ; 
taking  also  into  consideration  the  sinkings  on  the  French  coasts  previously 
stated,  he  will  probably  be  willing  to  believe  that  there  was  a  sinking,  or 
sinkings,  which  extended  all  the  way  across  the  English  Channel.  If  I  am 
right  in  affirming  that  no  sufiioient  cause  has  been  suggested  for  the  neutrality 
in  Cliapter  XIV.,  except  that  of  the  necessary  neiitrality  of  the  sunken 
country,  we  shall,  at  any  rate,  have  established  a  sinking  for  more  than 
one-half  the  distance  from  Normandy  to  Cornwall.  For  tho  neutral  space 
extended  in  all  directions  seaward,  according  to  Poingdestre,  for  a  distance 
of  about  12  leagues  (or  about  30g-  nautical  miles)  from  each  of  tho  islands 
of  Jersey,  Guernsey,  and  Alderney.  In  my  opinion  the  deeps  in  the  centre 
of  the  English  Channel  are  causedbyimequal  subsidences  in  the  sea-bottom  ; 
and  no  time  is  so  likely  for  these  to  have  occurred  as  when  subsidences 
were  taking  jolace  on  the  French  coasts  opposite.  On  a  future  occasion  I 
■will  attempt  to  prove  that  this  must  have  been  so.  These  deeps  are, 
roughlj'  speaking,  about  fifty  per  cent,  deeper  than  the  sea-bottom  adjoining 
them. 

149.  We  may  be  sm-e  that  the  Soilly  Isles  afford  proofs  of  considerable 
subsidences  since  the  time  of  Diodorus.  He  says  : — "  Far  beyond  Lusitania 
[Portugal]  very  much  tin  is  dug  out  of  the  islands  of  the  ocean  nearest  to 
Iberia  [Spain],  which,  from  the  tin,  are  named  Cassiterides."  *  Strabo 
says  : — "  The  Cassiterides  are  ten  in  number,  and  lie  near  each  other  in  the 
ocean  towards  the  north  from  the  haven  of  the  Artabi  [who  lived  in  the 
north-west  of  Spain].  One  of  them  is  desert,  but  the  others  are  inhabited 
by  men  in  black  cloaks,  clad  in  tunics  reaching  to  the  feet,  girt  about  the 
breast,  and  walking  with  staves,  thus  resembling  the  Furies  we  see  in 
tragic  representations.  They  subsist  by  their  cattle,  leading  for  the  most 
part  a  wandering  life.  Of  the  metals,  they  have  tin  and  lead,  which,  with 
skins,  they  barter  with  the  merchants  for  earthenware,  salt,  and  brazen 
vessels.  Foimerly,  the  Phoenicians  alone  carried  on  this  traffic  from  Gades 
[Cadiz],  concealing  the  passage  from  every  one  ;  and  when  the  Rlbmans 
followed  a  certain  ship-master,  that  they  also  might  find  the  market,  the 
ship-master,  of  jealousy,  purposely  ran  his  vessel  upon  a  shoal,  leading  on 
those  who  followed  him  into  the  same  destructive  disaster.  He  himself 
escaped  by  means  of  a  fragment  of  the  ship,  and  received  from  the  state  tho 
"value  of  the  cargo  he  had  lost.  The  Romans,  nevertheless,  by  frequent 
efforts,  discovered  the  passage  ;  and  as  soon  as  Publius  Crassus,  passing  over 
to  them,  perceived  that  the  metals  were  dug  out  at  a  little  depth,  and  that 
the  men  were  peaceably  disposed,  he  declared  it  to  those  who  already  wished 
to  traffic  in  this  sea  for  profit,  although  tho  passage  was  longer  than  that  to 
Britain."t  On  the  contrary,  the  passage  was  and  is  a  littlo  shorter.  Sti-abo 
says,  also,  on  tho  authority  of  Posidonius,  that  "tin  is  not  found  upon  tho 
surface,  as  authors  commonly  relate,  but  that  it  is  dug  up  ;  and  that  it  is 
produced  both  in  places  among  tho  barbarians  v.ho  dwell  boyond  the  Lusi- 
tanians,  and  in  the  islands  Cassiterides ;  and  that  from  the  Britannic 
islands  it  is  carried  to  Mars6illes."J — which  is  so  far  corroborative  of 
Diodorus's  passage  about  extracting  tin  in  Cornwall  (Ait.  132).  Strabo 
clearly  identifies  the  Cassiterides  with  tho  Scilly  Isles,  by  saying: — "North- 
ward and  opposite  to  tho  Artabri  are  the  islands  denominated  Cassiterides, 
situated  in  the  high  soas,  but  under  the  same  latitude  as  Britain."  §     And 


*  Diodorus,  Paris  edition,  Simon  Colina-us,  1.501,  p.  192. 
t  Strabo,  boolv  iii.,  chap.  .5,  sec.  11. 
j  Strabo,  book  iii.,  chap  2,  see.  0. 
§  Strabo,  boolc  ii.,  chap.  5,  sec.  1-5. 


D.  P.  Alexandrinus,  who  flourished  in  the  time  of  Augustus,  says,  in  his 
Geography,  line  591),  &o. : — ■"  Biit  beyond  the  sacred  promontory  [Cape  St. 
Vincent]  which  they  afSnn  is  the  extremity  of  Europe,  in  the  islands  Hes- 
perides,  where  the  source  of  tin  is,  the  rich  childi'en  of  the  illustrious  Iberi 
dwell."  The  Soillj' Isles  being  nearly  north  of  the  west  coast  of  Spain,  they 
must  have  been  meant. 

150.  The  Rev.  W.  Borlase,  M.A.,  F.R.S.,  clearly  proves*  that  "  the  slow 
advances  and  depredations  of  the  sea  will  by  no  means  suffice,"  to  account 
for  the  groat  chauges  in  the  Scilly  Isles  since  the  times  of  the  Romans. 
He  says  the  present  inhabitants  are  all  new  comers,  and  he  nowhere  found 
any  remains  of  the  Phosnician,  Roman,  or  Grecian  ait,  all  the  antiquities 
are  of  the  rudest  Druid  times.  "All  the  islands  (several  of  which  are  now 
without  cattle  or  inhabitants)  by  the  remains  of  hedges,  walls,  foimdations 
of  many  contiguous  houses,  and  a  gi-eat  number  of  sepulchral  barrows, 
show  that  thej'  have  been  fully  cultivated  and  inhabited.  That  they  were 
inhabited  by  Britons  is  past  all  doubt,  not  only  from  their  vicinity  to 
England  but  from  the  Druid  monuments."  There  are  "  several  rude  stone 
pillars,  circles  of  stones  erect  f  kist-vaens  without  number,  rock-basins, 
tolmens,  all  monmnents  common  in  Cornwall  and  Wales,  and  equal 
evidences  of  the  antiquitj',  religion,  and  origin  of  tho  old  inhabitants. 
They  have  also  British  names  for  their  little  islands,  tenements,  and 
creeks."  He  then  inquires  how  the  ancient  inhabitants  came  to  vanish? 
And  states  that  two  causes  occurred  to  his  mind  while  at  Scilly,  namely, 
"  The  manifest  encroachments  of  the  sea,  and  as  manifest  a  subsidence  of 
the  land.  .  .  .  The  continual  advances  which  the  sea  makes  on  the 
low  lands  are  obvious,  and  within  the  last  thirty  years  have  been  very  con- 
siderable." The  italics  in  the  following  passages  are  by  the  present  writer. 
"  Again,  the  flats,  which  stretch  from  one  island  to  another,  are  plain 
evidences  of  a  former  imion  subsisting  between  many  now  distinct 
islands.  The  flats  between  Trescau,  Brehar,  and  Sampson  are  quite  dry 
at  a  spring  tide,  and  men  easily  pass  dry-shod  from  one  island  to  another 
over  sand  banks,  inhere,  on  the  shifting  of  the  sands,  walls,  and  ruins  are 
frequentig  discovered,  on  which  at  full  sea  there  are  10  or  12  feet  of 
water.  But  no  circumstance  can  show  the  great  alterations  which  have 
happened  in  the  number  and  extent  of  these  islands,  more  than  this,  he 
says,  viz.,  that  the  isle  of  Soilly,  from  which  the  little  cluster  of  these 
cyclades  takes  its  name,  is  no  more  at  firesent  than  a  high  rock  of  about  a 
furlong  over,  whose  cliffs  hardly  anything  but  "birds  can  mount,  and 
whose  barrenness  would  never  suffer  anything  but  sea  birds  to  inhabit  it." 
Walls  and  ruins  are  frequently  to  be  seen  on  the  shores,  "  tomidatious 
which  wero  probably  Gft.  above  high  water  mark,  now  10ft.  imdcr,  which 
together  make  a  difference  as  to  the  level  of  IGft.  The  land  beftceen 
Sampson  and  Trescau  sunk  at  least  Vift.,  at  a  moderate  computation. 
Th|s  subsidence  must  hare  been  followed  by  a  sudden  inundation,  and  this 
inundation  is  likely  not  only  to  have  destroyed  a  great  part  of  the  inhabi- 
tants, but  to  have  terrified  others  who  survived  into  a  total  desertion  of 
their  shattered  islands.  By  this  means,  as  I  imagine,  he  says,  "That  con- 
siderable people  who  were  the  Aborigines,  and  carried  on  the  tin  trade  with 
the  Phoenicians,  Greeks,  and  Romans  wero  extiiiJated.  .  .  .  There  are 
no  mines  to  be  seen  in  any  of  these  islands,  but  only  one  lode  (so  we  call 
our  tin  veins)  in  Trescau  island,  and  the  workings  here  are  very  incon- 
siderable and  not  ancient.  It  must  therefore  be  matter  "  of  wonder  where 
the  Pha:nieians,  Greeks,  and  Romans  could  have  found  such  a  plenty  of 
that  useful  metal.  Whatever  resources  they  had  from  Cornwall,  formerly 
reckoned  probably  among  the  Cassiterides  [?]  gj-eat  part  of  their  tin  must 
doubtless  have  come  from  these  islands ;  but  whore  it  was  foimd  is 
uncertain.  Nothing  now  appears  above  ground  which  can  satisfy  such  an 
inquiry.  .  .  .  The  question  then  is,  what  is  become  of  those  mino.s  ? 
and  how-  shall  this  question  be  answered  but  by  confessing  that  the  land  in 
ivhich  these  mines  were,  is  now  siinJc,  and  buried  iinder  the  sea.  Tradition 
seems  to  confirm  this,  there  being  a  strong  persuasion  in  the  western 
parts  of  Cornwall,  that  formerly  there  existed  a  largo  countiy  between  the 
Land's  End  and  Scilly,  now  laid  many  fathoms  imdor  water.  The  parti- 
cular arguments  by  which  they  support  this  tradition  may  be  seen  in  3Ir. 
Carew's  "  Siu'vey  of  Cornwall,"  p.  3,  and  in  the  last  edition  of  "Camden," 
p.  11.  I  have  not  access  to  Mr.  Carew's  work.  Camden  is  quoted  at  the 
commencement  of  Art.  114.  JMr.  Borlase  concludes  as  follows:  "But 
though  there  are  no  evidences  to  bo  depended  on  of  any  ancient  connection 
of  the  Land's  End  and  Scilly,  yet  tJiat  the  cause  of  that  inundation,  which 
destroyed  much  of  these  islands,  might  reach  also  to  the  Cornisli  shores  is 
extremelg  probable,  there  being  several  evidences  of  a  like  subsidence  of 
the  lands  in  Mount's  Bag.  [See  the  absti-act  of  his  paper  in  Art.  113.] 
The  principal  anchoring  place,  called  a  lake  [Guavas  lake  three  miles  west 
of  tho  Mount]  is  now  a  haven  or  open  harbour.  Tho  Jlount.  from  its  Cor- 
nish name,  signifying  a  grey  rock  in  the  wood,  but  now  at  full  tide  it  is 
half  a  mile  in  the  sea,  and  not  a  tree  near  it."  Tho  sinkings  of  the  Scilly 
i.slos  arc  not  necessarily  limited  to  so  littlo  as  l(5ft.,  because  the  walls  which 
are  now  covered  10  or  12ft.  at  high  water  ma}-  onco,  before  they  sunk,  have 
been  many  feet  above  high  water. 


♦  Phil.  Trans.  U.S.,  1753  Vol.  10,  p.  324,  &c. 

t  The  eiri'Ies  of  stones  are  not  necessarily  British  (and  some  still  exist)  many  circles 
are  in  the  Channel  Islands,  which  were  not  Uritish  until  the  year  lU6o. 
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151.  Dr.  Paris,  the  suppisod  autlioi-  of  the  vohima  mentioned  in  the 
foot  note,*  says  at  p.  92,  that  the  Soilly  Isles  are  said  to  be  mentioned  by 
D.  Siciilus,  Strabo,  and  Solinus.  They  must,  ho^vever,  hare  imdorgone 
some  material  revolution  since  the  age  of  these  -^Ti-iters,  for  wo  fail  in 
every  attempt  to  roconoila  their  present  state  with  the  description  which 
tliey  have  transmitted  to  us,  and  what  is  very  unaccountable,  not  a  vestige 
of  any  ancient  mine  can  be  discovered  in  the  islands,  except  in  one  part  of 
Trescau,  and  these  remains  are  so  limited  that  they  rather  give  an  idea 
of  an  attempt  at  discovery  than  of  extensive  and  permanent  mining." 

Dr.  Pai'is,  to  whom  the  idea  of  modern  subsidence  seems  never  to  have 
occui'rod,  can  only  account  for  the  great  traffic  in  tin  from  the  Cassiterides 
by  supposing  that  under  that  name  St.  Just  on  the  main-land  must  have 
been  included.  He  proceeds,  "  We  are  strongly  inclined  to  believe  that  the 
tin  of  those  days  came,  in  part  .at  least,  from  the  opposite  coast  of  St. 
Just,  but  of  this  we  shall  hereafter  speak  more  fully."  And  then  at  p. 
141,  he  says,  "  St.  Just  has  been  considered  by  Mr.  Carne,  and  not  without 
probabilitj-,  as  having  constituted  the  principal  portion  of  what  "  was  for- 
merly known  under  the  name  of  the  Cassiterides." 

1.52.  At  p.  92,  &o.,  he  says  :  ''  In  the  time  of  Strabo  we  learn  that  the 
number  of  these  islands  did  not  exceed  ten,  whereas  at  present  they  are 
upwards  of  one  hundi-ed  and  forty,  but  of  which  the  following  onlj^  are 
inhabited,  viz.,  St.  Mary's,  St.  Agnes,  St.  ]\Iartin's,  Trescou,  Bryer,  and 
Sampson.  It  is  curious  that  the  name  of  the  cluster  should  have  been 
derived  from  one  of  the  smallest  islets  (ScUly),  whose  surface  does  not 
exceed  an  aci-e."  He  then  saj^s  that  St.  Mary's  contains  1,600  acres  and 
nearly  a  thousand  inhabitants,  the  remaining  islets  about  another  thousand 
inhabitants.  From  the  census  of  1851  it  appears  that  the  population  of 
Isle  St.  Mary  was  then  1,668,  Tresco  416,  St.  Martm  211,  St.  Agnes  204, 
Bryher  1L8,  Sampson  10  ;  total  2,627  in  the  six  inhabited  islands. 

Mr.  Carnes'  and  Dr.  Paris's  argiunent,  that  because  there  is  no  mining 
(worth  naming)  in  the  Scilly  Isles  now,  that  we  must  therefore  consider 
part  of  the  main-land  at  and  about  St.  Just  as  having  been  refen-ed  to  by 
the  ancients  under  the  name  of  the  "Cassiteiides,"  is  clearly  inadmissible. 
Strabo's  and  the  Rev.  W.  Borlase's  testimonies,  already  quoted,  distinctly 
pi-Ove  that  there  is  no  necessity  whatever  to  adopt  any  such  improbable  and 
inaccui'ate  views.  It  is  evident  the  Isles  have  sunk,  and  the  ancient  mines 
are  lost,  and  that  tin  was  also  got  in  Cornwall. 

154.  Camden  saysf  the  Scilly  Isles  are  called  by  Antonimus,  Sigdeles ; 
by  Sulpitius  Severus  (an  ecclesiastical  and  historical  wi-iter,  who  died  a.d. 
420 j,  Sillincs ;  by  Sohnus,  Silures ;  by  Dionysius  Alexandrinus,  Sesperides ; 
by  Festus  Avienus  (who  lived  in  the  latter  part  of  the  fourth  oontiiry), 
Ostri/mnides ;  by  several  Greek  writers,  including  Diodorus,  and  by  Pliny 
the  elder,  Cassiterides ;%  and  Strabo  has  told  us§  that  Publius  Crassus  "saw- 
that  the  metals  were  dug  out  at  a  Uttle  depth"  in  the  Cassiterides  ;  this  was 
about  57  B.C.     So  that  these  Isles  were  well  known  to  the  ancients. 

155.  In  viewing  the  whole  scenery  of  the  stern  western  coast  of  Cornwall, 
''it  is  impossible,"  says  De  Luc,  "  not  to  be  struck  with  the  idea,  that  the 
bed  of  the  sea  is  the  effect  of  a  vast  subsidence,  in  which  the  strata  were 
broken  of?  in  the  edge  of  what,  by  the  retreat  of  the  sea  towards  the  sunken 
part,  became  a  continent ;  the  many  small  islands,  or  rocks  of  granite,  appear 
to  be  the  memorials  of  the  land's  abridgment,  being  evidently  parts  of  the 
sunken  strata  remaining  more  elevated  than  the  rest."  i|  That  is  to  say,  in 
De  Luc's  opinion,  the  Lionesse  country  may  really  have  existed. 

On  the  Identification  of  the  Isle  of  Ictis. 

156.  We  need  not  necessarily  go  back  as  far  as  the  time  of  Diodoras  for 
the  origin  of  the  Cornish  name  of  St.  Michael's  Mount — ''  Carreg  Coedh  yn 
clos,"  i.e ,  Rock  of  the  wood  in  the  enclosure.^  William  Caraden,  who  was 
bom  in  1550,  and  died  9th  November,  1623,  proves  that  the  Cornish  language 
had  not  become  quite  extinct  even  so  lately  as  in  his  time.  He  says, 
speaking  of  the  Z)n;w»oreM',  or  inhabitants  of  Devon  and  Cornwall : — "The 
old  Cornish  tongue  is  almost  quite  driven  out  of  the  countiy,  being  spoken 
only  by  the  vulgar  in  two  or  three  parishes  at  the  Land's  End,  and  they, 
too,  understand  the  English.  In  other  parts  little  or  nothing  is  kno-wn  of 
it.  'Tia  a  good  while  since  that  only  two  men  could  write  it ;  one  of  them, 
no  scholar  nor  grammarian,  was  bhnd  with  age."*  * 

In  the  "Penny  Encyclopaedia,"  too,  edition  1837,  heading  "Cornwall,"  we 
learn  that : — "  In  the  reign  of  Edward  VI.  a  new-  revolt  broke  out  connected 
with  the  religious  revolution  of  that  period.f  f  The  Cornish  men  took  up 
arms  to  sustain  the  Roman  Catholic  clim'ch,  and  besieged  Exeter ;  but  were 
forced  to  raise  the  siege,  and  at  last,  though  not  without  difficulty,  were 
subdued.  The  change  of  the  reUgious  institutions  of  the  counti-y  led  to  the 
change  of  the  common  language  of  Cornwall :  the  people,  for  the  most  part 
of  British  descent,  with  comparatively  few  Saxons  settled  amongst  them,  had 
retained  a  language  of  their  own,  a  dialect  of  the  Celtic."  [Camden  gives 
the  Lord's  Prayer  in   Cornish,   Welsh,  aud  Armoric  respectivelj',  each   of 


*  "  Guide  to  Mount's  Bay  and  the  Land's  End,"  by  a  Physician. 
+  "  Britannia,"  edition  1722,  first  published  15S6. 

%  From  KH-a-a-lrepos,  tin.  §  Art.  205, 

i!  "Guide  to  Mount's  Bay,  &e.,"  p.  89. 
"f  See  Mr.  Me'tivier's  Letter,  Axxg'  4, 1866. 

*  *  "  Britannia,"  edition  1722,  p.  8. 

t  Edward  VI.  reigned  from  1547  to  1553. 
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which  languages  resembles  the  others.*]  "  The  introduction  of  the  English 
church  service  paved  the  way  for  its  gradual  define.  When  Carew  published 
his  'Survey  of  Cornwall,'  in  1602,  it  was  going  fast  into  disuse.  'The 
English  speech,'  says  ho,  'doth  still  encroach  upon  it,  and  hath  driven  the 
same  into  the  uttermost  skirts  of  the  shire.  Jlost  of  the  inhabitants  can 
speak  no  word  of  Cornish,  but  very  few  are  ignorant  of  English,  and  yet 
some  so  affect  their  own,  as  to  a  stranger  they  wiU  not  speak  English  ;  for 
if,  meeting  them  by  chance,  you  inquire  the  way,  or  any  such  matter,  your 
answer  shall  be,  Mee  a  navidra  coiizna  Saiosnech,  i.e.,  I  can  speak  no 
Saxonage.  In  the  reign  of  Charlos  I.  [1625  to  1649]  some  aged  people  near 
Penryn  were  quite  ignorant  of  the  English  language.  In  the  early  part  of 
the  last  century  [the  eighteenth]  Cornish  was  still  spoken  by  the  fisher- 
men  and  market  women  near  the  extreme  southern  point  of  the  country. 
At  present  this  ancient  tongue  is  the  study  of  the  scholar  and  antiquary. 
A  few  MSS.  in  it  are  extant,  tho  most  remarkoble  of  which  are  some  inter- 
ludes, partly  written  in  the  fifteenth  centm-y.'  " 

157.  The  Anglo-Saxons  in  England. — It  will  now  be  convenient  for 
various  purposes  connected  with  our  subject  to  give  a  slight  sketch,  with 
dates,  of  a  few  of  the  principal  events  connected  with  this  people.  When 
the  Saxons  first  began  to  have  a  name  in  the  world  they  lived  in  the 
Cimbrica  Chersonesus,  which  we  now  call  Denmark  ;  where  they  are  settled 
by  Ptolemy,  who  is  tlie  first  that  makes  mention  of  them.f  About  the 
middle  of  the  fourth  century  all  the  people  from  the  Rhine  to  tbe  northern 
extremity  of  Jutland,  were  called  Saxons.  The  Jutes  or  Getes  also  lived 
in  Jutland,  and  they  with  the  Angles  and  Saxons  afterwards  re-peopled 
the  better  portion  of  Britain. J  Camden  places  the  Angles  on  the  north- 
west of  the  Rhine  in  the  first  century,  in  Westphalia,  &c.;  from  which 
Gibbon  and  Lingard  do  not  differ.  In  449,  Hengist  and  Ho:  sa  came  from 
Oldenburg,  the  north- western  part  of  Hanover,  and  the  north  of  Holland, 
by  request  of  Vortigern,  the  most  powerful  of  the  several  contemporaneous 
British  kings,  to  assist  him  to  repel  the  Picts  and  Scots,  and  for  six  years 
they  served  him  with  fidelity.  This  is  the  very  earliest  period  at  which 
the  Saxon  name  3Iychel-stop,^  or  Michael's-place  could  have  been  given  to 
Mount  St.  Michael,  but  the  date  of  its  being  first  so  named  is  probably 
later.  We  find  that  the  third  kingdom  of  the  Heptarchy,  namely  that  of 
the  West  Saxons,  which  finally  swallowed  up  all  the  rest,  was  established 
by  Cedric  after  a  great  battle  at  Cbarford  in  519,  and  it  comprised  Hamp- 
shire aud  Berkshire,  and,  within  less  than  two  centuries  aftei  all  the  other 
counties  on  their  west.  Cedric  associated  his  son  Kenric  with  him  in  the 
regal  dignity,  and  bestowed  upon  his  nephews  the  subordinate  sovereignty 
of  the  Isles  of  Wight,  and  died  in  534.  [|  (The  Isle  of  Wight  will  be 
referred  to  again  hereafter  more  than  once.)  Ina,  a  subsequent  king  of 
the  West  Saxons,  at  the  head  of  a  resistless  army  added  in  710  several 
districts  to  his  western  provinces,  aud  expelled  after  long  struggles, 
Geraint,  king  of  Cornwall.  King  Athelstan  also  subdued  Cornwall  at  the 
beginning  of  the  ninth  century.  Danegelt,  was  a  tax  collected  to  defend 
England  against  the  Danes,. or  to  pay  them.  Mount  St.  Michael  was  called 
Binsol.'i  (King  Edward  the  Confessor,  who  reigned  from  1042  to  January 
5th,  1066,  when  he  died  and  was  succeeded  by  Harold),  gave  in  1044  to 
an  abbey  of  Benedictines  on  St.  Michael's  Mount,  founded  previously  ;*  * 
the  Mount  and  all  its  iippsndages.  And  Robert,  Earl  of  Moriton,  annexed 
[the  whole  or  a  part  of  the  Mount  and  its  appendages]  to  God  and  the 
Church  of  St.  Michel  de  perieulo  maris  in  JSTormandy,  about  the  year  1085. 
It  appears  very  probable  that  the  Cornish  Mount  was  first  called  Mount 
Saint  Michael,  after  its  chief,  the  Norman  Monastery  of  Mont  St.  Michel, 
at  this  last  date. 

158.  In  the  important  passage  now  to  be  quoted  from  "Domesday  Book" 
I  have  translated  the  words  " nunquam  geldaverunt"  as  signifying,  'never 
paid  the  Danish  tax,'  which  is  their  correct  signification.  Places  of  worship 
were  exempt  from  this  tax. 

"Domesday  Book." 

159.  At  the  end  of  "Domesday  Book,"  vol.  2,  is  annexed  a  cotempora- 
neous  memorandum  in  abbreviated  Latin  (in  which  the  book  itself  is  wholly 
written)  as  follows : — "  In  the  lOSGth  year  of  the  Lord's  incarnation,  being 
the  twentieth  year  of  the  kingdom  of  William,  this  description  w-as  made. 
Not  only  through  these  three  coimties,f  f  but  also  through  the  others,'"  i.e, 
other  counties. 

This  authentically  fixes  the  date.  And  I  will  try  to  satisfy  the  reader 
that  at  the  dato  named  St,  Michael's  Mount  was  not  yet  an  island,  but  was 
joined  to  the  mainland  of  Coi-nwaU. 

I  am  fortunate  enough  to  possess  a  fac-simile  photogi-aphic  copy  of  the 
Cornwall  part  (which  calls  itself  "  Comvalge")  of  "  Domesday  Book, "  printed 


*  "  Britannia,"  1722,  p.  8. 
t  "  Camd.  Brit.,"  p.  elvi. 

J  Lingard,  "Hist.  England,"  vol  1,  p.  86. 
§  "  Magna  Britanaiea,"  vol.  i.,  p.  309.    And  Camden's  map. 

il  See  "  Lingatd's  Hist.,"  vol.  i.,  p.  96,  12i,  &c.    He  quotes  Henry  of  Hautingdon  and 
the  Saxon  Chroniele. 

*l  "  Magna  Britannica,"  vol.  i.,  p.  309. 

*  *  "Penny  Cyclop.,"  1837,  Art.  Cornwall. 

t  t  Esses,  Norfolk,  and  Suffolk,  which  occupy  vol,  2, 
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at  the  Ordnance  Map  Office,  Southampton,  in   1861,  from  page  2  of  wliicli 
the  following  is  a  correct  translation : — • 

"  The  Land  of  Saint  Michael. 

"  Keiwal  holds  the  church  of  St.  Michael.  Brismar  was  holding  it  in  the 
reign  of  King  Edward  *  There  are  2  hides  which  never  paid  the  Danish 
tax.  The  land  is  8  carucates.  There  is  1  carucate  with  1  villanf,  and  two 
bordariijj  and  10  acres  of  pasture.  Value,  20  shillings.  Of  these  2  hides 
Earl  Moriton  took  away  1  hide,  value  20  shillings." 

At  p.  xi.  of  Domesday  Book  there  appear  in  the  descriptive  list  of  the 
many  estates  of  Earl  Moriton  corresponding  particulars  of  the  1  hide  which 
he  had  taken  away. 

Now,  in  the  first  place,  "Domesday  Book"  gives  no  reason  whatever  to 
suppose  that  St.  Michael's  Mount  was  an  Island  (neither  does  the  Saxon 
name,  Michael's  Place,  in  Art.  157).  But  there  is  a  good  deal  of  negative 
evidence  to  the  contrary.  Firstly,  on  page  3,  "  The  land  of  the  Church  of 
Tavestoch"  is  mentioned  exactly  in  the  same  way  as  "  The  land  of  Saint 
Michael"  above;  though  the  former  is  15  miles  from,  the  sea — there  being 
no  mention  of  "Island"  in  either  case.  And  in  every  case  while 
"annoting"  those  holding  possessions  ("tenentes  ")  in  "Cornoalgia,"  as — 
"King  William,  the  Bishop  of  Execestre,  the  Church  of  Tauestoch,  the 
Churches  of  certain  Saints,  Eai-1  Moriton,  Judhail  de  Totenais,  Goscelmus  " 
—there  is  an  entire  absence  of  any  mention  of  Island  or  Islands  on  any  of 
the  coasts  of  Cornwall,  just  as  if  there  had  been  then  no  Islands  on  the 
■eoast  of  Cornwall  of  sufficient  extent  to  be  worthy  of  mention.  Secondly, 
it  is  the  custom  in  "Domesday  Book,"  ^vhen  a  place  is  an  island  to  call  it 
.so.     For  example,  in  vol.  1,  folio  75,  "Dorsete"  (Dorset)  we  have  : — 

"  The  land  of  the  King. 

"  The  King  holds  the  island  which  is  called  Poeland.  King  Edward 
hold  it  in  his  life." 

And,  again,  in  Domesday,  vol.  1,  fol.  396 : — 

"Hantescire"  (Hampshire). 

"  These  lands  below  written  lie  in  the  Isle  of  Wit"  (Wight)." 

But,  thirdly,  which  is  the  strongest  proof  of  any,  the  Mount  could  not 
have  been  an  island  at  the  date  of  1086,  because  it  contained  eight  times  as 
much  land  as  it  does  now.  The  truth,  Sir  Henry  Ellis  says,  seems  to  be 
that  a  hide,  a  yardland,  a  knight's  fee,  &c.,  contained  no  certain  number  ol 
.acres,  but  varied  in  different  places  at  different  times.  General  Introduction 
p.  34,  there  are  '•  four  virgates  in  each  hide,  and  thirty  acres  to  make  a 
virgate."  At  p.  51,  by  the  Statutum  de  Admensuratione  Terrarum  5i 
yards  of  the  Ulna  regis  or  yard  of  3  feet,  were  to  make  a  perch  and  (p.  50) 
the  elementary  acre  was  40  perches  by  4  perches.  At  p.  47  it  is  stated  that 
the  hide  varied  according  to  diiJerent  places ;  but  that  was  afterwards.  For 
we  find,  at  p.  47,  Bishop  Kennett  says,  in  1169,  "  abide  of  land  at  Chesterton 
contained  64  acres."  But,  taking  the  smallest  of  the  following  carucates, 
the  8  carucates  would  have  amounted  to  480  acres : — 

Ibid.     Carucate  temp.  Richard  1 60  acres. 

Ditto  100      „ 

Ditto      Edward  1 180      „ 

Ditto       32  Edward  III.  (Oxon) 112      „ 

Ditto  Ditto  Middle  ton...  150      „ 

The  hide  is  generally  supposed  to  have  been  equal  to  120  acres.  It  was 
the  measure  of  land  in  the  Confessor's  reign,  the  carucate  that  to  which  it 
was  reduced  by  the  Conqueror's  new  standard.  The  carucate  was  as  much 
arable  land  as  could  be  managed  with  one  plough  and  the  beasts  belonging 
thereto  in  a  year ;  having  meadow,  pastui'e,  and  houses  for  the  householders, 
and  cattle  belonging  to  it. 

Now  Sir  Charles  LyeU  gives  no  less  than  three  views  of  St.  Michael's 
Moimt.  Two  of  them  are  taken  looking  south  from  the  coast  of  Cornwall, 
one  at  high  and  the  other  at  low  water.  The  third  view  is  taken  aboxit 
from  Penzance,  looking  east.  He  also  describes  it  as  consisting  chiefly  of 
gi-anite,  with  some  slate  rock,  and  195ft.  high,  with  precipitous  sides,  § 
which  his  three  sketches  corroborate,  as  does  the  shading  on  the  Ordnance 
Map.  And  it  is  quite  clear  that  so  far  from  there  being  now  eight 
carucates,  i.  e.,  several  hundred  acres  of  arable  land,  there  can  hardly  he  a 
sinffle  acre  capable  of  being  ploughed,  because  the  ground  is  too  steep. 
Taking  the  hide  at  120  acres,  the  whole  area  of  the  mount  (tvro  hides) 
would  be  240  acres.  At  present  the  whole  area  is  usually  stated  at  70 
acres,  II  but  by  the  Ordnance  Map  1839,  which  is  proljably  correct,  it 
measures  barely  30  acres.  So  that  there  are  210  acres  missing,  how  can 
we  account  for  them  except  by  supposing  that  the  Mount  extended  further, 
perhaps  in  every  direction  ?  There  can  have  been  no  clerical  error,  for  the 
laud  of  St.  Michael  is  stated  to  have  been  two  hides,  and  of  each  hide  parti- 
culars are  given,  and  also  particulars  of  the  hide  taken  away  by  Earl 
Moriton.  Of  the  first  hide  we  learn  details,  namely,  that  there  wore 
eiglit  carucates,  or  as  much  as  eight  ploughs  could  cultivate,  one 
carucate  with  one  villan  or  villager,  two  bordarii  with   their  cottages,    and 


*  The  Confessor.  t  Villani,  inliabitants  of  villages. 

t  Dwellers  near  the  manor  house,  or  perhaps  cottagers. 

§  "  Principles  of  Geology,"  1867,  p.  539-541. 

II  See  Census,  1851,  vol.  1,  Div.  5,  p.  01,  and  "  Penny  Cyclop."  1937. 


probably  each  a  garden,  besides  ten  acres  of  pastm-e.  The  whole  of  which 
was  worth  annually  20  shillings,  equal  to  £30  at  the  present  day.  Of  the 
two  hides  Earl  Moriton  took  the  other,  which  was  also  worth  20  shillings, 
or  £30  of  present  money,  for  the  purpose,  as  we  have  learnt  from  another 
source,  of  giving  it  to  the  Monastery  of  Mont  St.  jMichel,  in  Normandy. 

160.  The  gi-eat  care  that  was  taken  to  procure  coiTOct  and  authentic 
information  for  the  survey,  precludes  the  belief  that  there  can  have  been 
any  material  error  in  the  measiu-ement.  Sir  Henry  EUis  informs  us  in 
General  Introduction,  p.  6,  that  "  for  the  adjusting  of  this  swvey,  cortain 
commissioners  called  the  King's  Justiciaries,  were  appointed.  Those  for 
the  Midland  Coimties  at  least  were  the  then  Bishops  of  Lincoln,  the  Earl 
of  Buckingham,  Henry  de  Ferrers,  and  Adam  the  brother  of  Eudo  Dapifer, 
"  who  probably  associated  to  them  some  principal  person  on  each  shire." 
And  he  quotes  a  cimous  document  showing  that  the  information  was  given 
on  oath.  At  p.  vii.,  tho  Inquisitors,  it  appears,  upon  the  oaths  of  the 
Sherilfs,  the  Lords  of  each  Manor,  the  Presbyters  of  every  Chuixh,  the 
Reves  of  every  Hundred,  the  Bailiffs,  and  six  villans  of  every  village,  were 
to  inquire  into  all  the  necessary  particulars.  Was  not  this  taking  all 
possible  means  to  obtain  correct  infoi-mation  ?  Is  it  credible  that  the  ^Moimt 
should  have  been  said  to  have  contained  two  hides,  if  it  only  contained,  as 
at  present,  one-fourth  part  of  a  hide  ? 

We  have  thus  ascertained  the  fact,  that  during  the  last  eight  centuries, 
210  acres,  less  a  small  amount,  suppose,  washed  away  by  tho  tides,  have 
disappeared,  and  have  to  be  accounted  for.  For  it  would  be  mere  trifling  to 
suppose  that  the  Domesday  su.ivey  made  the  Mount  eight  times  as  exten- 
sive as  its  real  size.  If  we  were  to  take  the  largest  measure  of  a  carucate 
our  eight  carucates  of  arable  land  would  amount  to  no  less  than  1,440 
acres.  Whereas  at  present  there  can  hardly  be  a  single  acre  of  land  in  the 
whole  islet,  capable  of  being  ploughed,  for  it  is  too  steep  and  rocky ! 

161.  The  following  accounts  of  b  peculiar  and  vei'y  destructive  inunda- 
tion (shall  we  call  it '?)  are  not  a  little  remarkable,  occurring  as  it  did, 
thirteen  years  after  the  Domesday  Survey.  Florence  of  Worcester  says  : 
"  On  the  third  day  of  the  nones  of  November,  1099,  the  sea  came  out  upon 
the  shore,  and  buried  towns  and  men  very  many,  and  oxen  and  sheep 
innumerable."  The  still  more  quaint  and  equally  interesting  Saxon 
Chronicle  for  that  yeax,  corroborates  Florence  to  the  very  day,  for  the  third 
day  of  the  nones  of  November  is  the  11th,  by  saying,  "On  St.  Martin's 
mass  day,  the  11th  of  November,  sprung  up  so  much  of  the  sea  flood,  and 
so  myckle  harm  did,  as  no  man  minded  that  it  ever  afore  did,  and  there 
was  the  ylk  day  a  nem  moon.*  This  is  speaking  very  much  to  the  purpose 
The  catastrophes  cannot  be  referred  to  the  gi-eat  height  of  the  tide,  for 
the  highest  spring  tides  do  not  occur  until  several  tides  after  the  new 
moon,  and  the  11th  of  November  is  several  weeks  after  the  Equinox. 
Have  we  any  choice,  therefore,  since  tho  average  sea-level  does  not  alter, 
except  to  believe  that  the  ground  sunk,  and  so  enabled  the  waters  to  come 
upon  the  shore,  and  to  bury  very  many  towns  and  men,  and  innumerable 
oxen  and  sheep,  and  to  do  an  unprecedented  amount  of  harm  ? 

162.  December,  1866,  Mr.  PengeUy  gave  me  a  printed  copy  of  his  paper, 
of  which  I  am  a  great  admirer,  "On  the  submerged  forests  of  Torbay," 
and  he  also  lent  me  his  important  M.SS.,  "  On  the  insulation  of  St. 
Michael's  Mount  in  Cornwall,"  and  stated  that  he  should  feel  obliged  if  I 
would  treat  it  as  freely  as  if  printed,  and  that  I  was  to  use  any  part  of  it 
for  any  purpose  for  which  it  would  suit.  There  was  only  one  way  of 
responding  to  so  much  voluntary  kindness  and  liberality,  and  that  was  to 
beg  of  him  to  use  the  same  freedom  with  all  publications  and  M.SS  of  the 
present  writer,  which  might  come  into  his  hands.  This  was  immediately 
done,  and  two  numbers  of  The  Abtizan,  containing  portions  of  what  now 
appears  in  this  volume,  were  sent  to  him,  as  well  as  a  MS.  copy  of  another 
portion.  And  as  soon  as  this  chapter  shall  have  been  written  out,  a  MS. 
copy  will  be  made  and  sent  for  his  acceptance,!  slice  it  is  obvious  that  a 
free  intercommunication  between  gentlemen  who  have  studied  the  same 
subject,  and  who  care  for  nothing  but  the  truth,  as  in  the  present  case, 
must  be  of  great  advantage. 

163.  Mr.  PengeUy  states,  in  "  Submerged  Forests  of  Torbaj',"  that 
"  Florence  of  Worcester  (which  he  corrects  in  a  letter  to  William 
of  Worcester,  1478)  expressly  asserts  that  St.  Michael's  !Mount  was 
formerly  five  or  six  miles  from  the  sea  [the  ancient  coast  lino  on  the  map  is 
drawn  accordingly],  and  enclosed  with  a  very  thick  wood,  and,  therefore,  in 
British,  'Carreg  lug  en  Kug,'  'Le  Here  Rock,  in  the  Wodd.'  "  And  he  gives 
a  reference  as  in  the  foot-note.J  In  his  MS.  (p.  7),  he  arrives  at  the  fol- 
lowing conclusion,  in  which  I  entirely  agi-eo  with  him,  as  to  St.  Michael's 
Mount : — "  The  ancient  designation  then  does  betoken  a  change  in  the 
geography  of  the  district — a  change  not  only  within  the  human  period,  but 
since  Cornwall  was  occupied  by  a  people  who  spoke  tho  language  which 
was  tardily  supplanted  by  the  Anglo-Saxon."  From  his  double  reason  "that 
nineteen  hundred  years  ago  the  Mount  was  not  merely  insulated,  but  that 
it  possessed  a  harboui',''  I  dissent,  for  tho  reasons  contained  in  the  previous 
part  of  this  chapter,  and  elsewhere  in  the  present  volume.     His  two  reasons 

*  Florence  and  the  Chronicle  are  both  quoted  from  "  Milner's  Gallery  of  Nature," 
18 16,  p.  387.     See  also  "  Principles  of  Geology,"  1867,  p.  387. 
t  Sent  to  Mr.  PengeUy,  Jan.  26,  1867. 
j  "Trans.  Roy.  Geo.  Soc.  of  Cornwall,"  vol.  ii.,  p.  131. 
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are,  first,  that  a  certain  rocky  lodge,  now  known  Ijy  the  name  '•  Hogus,'' 
which  lies  parallel  and  adjacent  to  the  Cawsoway,  leading  at  low  water  from 
Marazion  to  the  Mount,"  is  oW  Scandinavian,  and  signifies  "a  rock  in  or 
near  a  wood,  adjacent  to  water,  and  iised  for  sacrificial  purposes."  From 
which  I  think  I  am  coiTect)  he  infers  that  the  word  being  "  old "  Scan- 
dinavian, the  ledge  must  have  been  laid  bare  as  early  as  Diodorus's  time. 
Mr.  George  Motivier,  of  Guernsey,  who  has  again  and  again  given  me 
ample  reason  to  believe  in  his  great  philological  knowledge,  and  his 
willingness  to  communicate  it,  says,  "  Hogus  (in  Guernsey  hougzie,  French 
Tiogue,  noo-Latin  Tioga)  sometimes  denotes  a  stony  or  quarriable  knoll. 
Liber  Shnrbnrnensis  apud  Spelman,  says: — ' Idem Ganutus*  dedit  prjedicto 

Edwino  Sharburnensi quemdam  collem  et  Kogum  petrosum.'  " 

There  is  also,  in  St.  Peter's  parish,  Jersey,  a  good  house  called  la  Hogue, 
near  a  mass  of  quarriable  crystalline  clay-slate.  From  all  which  it  may 
be  infen-ed  that  if  "  Hogns  "  is  middle  aged,  it  is  also  modem,  and  there- 
fore gives  us  no  authority  whatever  to  believe  that  the  Mount  was 
insulated  as  early  as  Diodorus's  time.  Mr.  Pengelly's  second  reason 
(see  his  M.S.,  p.  10,  11),  if  derived  from  Diodorus's  passage,  given  in 
Art.  132,  and  from  Dr.  Barham's  view,  who  is  said  by  Sir  C.  Lyell  to 
have  '•  shown  that  the  Ictis  of  Diodorus  not  only  answers  geogi-aphically  to 
St.  Michael's  Mount,  but  is  just  such  a  promontory  as  would  have  been 
selected  by  foreign  traders  as  well  adapted  for  defence. "t  Now,  on  the 
other  hand,  even  if  the  coast  had  remained  unaltered  ever  since  Diodoriis's 
time — a  large  and  itnjustifiable  supposition — the  Roman  tin-transporting 
ships  need  not  by  any  means  have  been  confined  to  St.  Michael's  Moimt  as 
a  harbom',  because,  as  the  Rev.  W.  Borlase  well  observes  (Art.  150), 
Guavas  Lake  is  the  principal  anchoring  place.  And,  consequently,  we  ought 
in  fairness  to  believe  that  the  exportation  of  tin  cannot  have  taken  place 
wholly  or  even  chiefly,  from  St.  Slichael's  Mount.  And  these  considerations 
are  a  heavy  blow  and  a  great  discouragement  to  the  belief  that  the  Mount 
is  Ictis. 

(To  he  continued.) 


THE  LAW    OF   PROGRESS   AND   THE    STEAM    ENGINE. 
By  Thomas  Ewbaxk,  New  York. 

Knowledge  is  increasing,  but  nowhere  has  society  advanced  to  the  recog- 
nition of  progress  as  a  primary  principle  of  natural  law.  Of  this,  people  of 
old  knew  nothing,  and  hence  their  aspirations  never  rose  above  the  current 
conditions  of  things.  It  is  much  the  same  stiU.  Monarchs  strive  to 
reconcile  their  subjects  to  effete  systems  of  government.  Adherence  to 
old  formulas  is  the  law,  and  obedience  held  forth  as  a  virtue.  Of  the  industrial 
arts  there  are  none  from  which  inquiry  into  old  processes  has  not  been  held 
back  by  absence  of  ambition  to  excel  and  the  apophtheg-m  of  the  supine, 
"Let  well  alone."  That  which  people  are  satisfied  with,  they  are  in  no  haste 
to  abandon. 

I  know  not  to  what  else  to  ascribe  the  persistent  ignoring  by  engineers  of 
two  significant  theorems  in  the  economy  of  steam,  viz.,  that  its  virtue  as  a 
miotive  agent  is  undiminished,  intact  to  the  moment  of  liquefaction,  and 
that  more  power  may  be  had  from  its  coUapsion  into  water  than  from  its 
swelling  energy  as  an  elastic  fluid.  An  invention  that  is,  and  promises 
through  the  future  to  be,  one  of  the  crowning  glories  of  the  arts,  should,  so 
far  from  exhibiting  serious  imperfections,  command  in  every  feature  and  as 
a  whole  the  highest  praise  of  genius.  Not  another  can  be  named  so  essen- 
tially allied  to  advancing  civilisation,  to  agricultxire,  manufactures,  mining, 
and  commerce  :  not  one  with  gi'eater  claims  on  the  attention  of  the  most 
gifted  of  mechanicians.  Not  that  efforts  to  improve  the  steam  engine  have 
been  lacking ;  far  from  it,  for  it  has  undergone  numberless  forms  and 
modifications.  Like  fashions  in  dress  and  di-y-goods,  almost  every  season 
has  brotight  out  fresh  ones.  But,  on  the  whole,  they  have  been  rather 
superficial  than  profound,  external  than  internal.  More  thought  has  been 
<nven  to  the  skeleton — to  forms,  arrangements,- and  movements  of  the  limbs 
— than  to  an  economical  and  perfect  application  of  the  animating  fluid.  In 
aU  it  has  been  lavishly  expended,  and  wasted  in  most  to  an  extent  sm-passing 
that  of  any  staple  material  of  manufacture,  a  waste  that  would  bankrupt 
«verv  factory  in  existence.  Were  it  not  near  as  much  as  represented,  it  is 
enough,  and  ought  to  be  more  than  enough,  to  awaken  inquiry  even  in  the 
apathetic.  But  there  are  those  who  think  the  popular  motor  cannot  be 
much  fm-ther  improved  ;  that  there  is  little  or  no  room  for  improvement. 
Just  so  people  thought  of  machines  now  obsolete ;  and  quite  as  natui'al  is 
it  for  those  as  ignorant  of  natui'e's  series  of  ascending  lessons  as  children  of 
subjects  to  which  the  alphabet  and  spelling-book  are  introductory,  to  think 
so  now.  As  respects  a  few  modern  mechanisms,  the  opinion  may  be  tme  ; 
but  only  for  the  time  being,  for  there  is  no  reason  to  infer  that  artificial 
devices  will  ever  cease  to  be  superseded  or  improved.  Strange  as  this 
may  sound,  so  far  from  being  irrational  or  out  of  inxle,  it  is  in  accord  with 
the  economy  of  creation  and  our  own  organisation.  There  is  something  in 
us  that,  once  awakened,  craves  for  progi'ess,  and  cannot  be  satisfied  without 
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it.  However  far  we  may  go,  however  gi-eat  our  achievements,  this  urges  us 
onward  to  greater  ones.  Things  that  appeared  miracles  in  former  times  have 
become  everydaj'  facts,  and  we  are  filling  up  a  now  list.  Hitherto  the  world 
of  inteUoct  has  been  in  a  great  measure  torpid.  Our  times  are  but  tho 
beginning  of  mental  activit3^  We  live  too  near  the  infant  period  of  our 
species  to  have  other  than  mere  glimmerings  of  what  the  arts  are  to  grow 
up  to ;  enough,  however,  to  convince  us  that  were  it  not  for  the  progressive 
principle,  om-  destiny  could  be  little  different  from  that  of  the  brutes.  We 
must  either  advance  or  retrogi'ade  till  the  higher  faculties  sink  into  the 
lowest. 

I  suppose  few  persons  are  aware  of  the  sui  generis  fact  that  more  power 
may  be  got  from  steam  escaping  from  engines  than  it  gives  out  within 
them,  and  fewer  stUl  who  beheve  it.  The  incredulous  say  the  fact,  if  it  be 
one,  could  not  have  escaped  the  notice  of  early  engineers,  and  their  niune- 
rous  and  able  successors.  Suppose  it  did  not ;  they  evidently  did  not  turn 
it  to  account.  Others  remark  that  it  would  be  strange  if  this  wonder- 
working instrument,  which  has  given  an  ixnprecedented  stimulus  to  the 
arts,  multiplied  and  cheapened  their  products,  and  vastly  improved  every 
species  of  producing  mechanisms,  has  not  itself  kept  pace  with  them.  Not 
at  all.  No  hmnan  device  is,  or  ever  can  be,  born  perfect.  Like  natural 
organisms,  it  must  gi'ow :  and  the  more  important  and  complicated,  the 
slower  its  gi'owth.  Whatever  admirers  of  tho  engine  may  think,  as  long  as 
half  its  power  is  unproductive  it  can  be  but  half  developed.  Its  defects  are 
accounted  for  by  its  comparatively  recent  origin  and  its  gi-eat  and  novel 
character  as  a  generator  and  transmitter  of  force — as  a  mover  and  even 
maker  of  machines.  It  was  out  of  the  category  of  all  previous  inventions. 
It  took  the  world  the  greater  part  of  a  century  to  appreciate  it.  Requiring 
more  than  common  minds  to  develope,  the  knowledge  of  its  principles  and 
construction  has  been  confined  to  a  limited  number  of  operators.  Outside 
of  them  people  yet  know  Uttle  of  it  ;  but  the  times  are  changing  all  this. 
In  common  with  other  things  it  will  become  open  to,  and  be  benefitted  by, 
invegtigation  and  criticism.  A  mechanical  power,  the  steam  engine,  is  the 
product  of  that  which  is  the  source  of  all  power,  and  hence,  as  long  as 
knowledge  increases  "  among  men"  (to  use  Smithson's  foiinula),  its  fruits 
must  increase  both  in  quantity  and  quality,  and  they  do.  We  are  not 
satisfied  with  devices  current  fifty  years  ago.  They  could  not  meet  our 
present  wants,  and  just  as  we  feel  toward  the  condition  of  things  then,  our 
successors,  fifty  years  hence,  wiU  probably  feel  towai'ds  our  times  and  us. 
To  all  the  machinery  of  to-day  they  will  not  certainly  be  reconciled.  But 
some  win  ask,  how  can  mechanism  be  continually  rendered  more  efficient 
and  its  applications  extended '?  Without  dwelling  on  minor  points,  on 
forms  and  motions,  or  even  principles  of  motion,  let  it  be  remembered  that 
new  elements  and  materials  of  the  arts  are  being  constantly  brought  to 
light,  and  among  them  metals  possessing  higher  qualities  than  any  familiar 
to  us,  and  provided  in  equal  abundance.  That  iron,  after  preparing  ns  for 
their  introduction  and  management,  is  destined  to  be  superseded,  to  a  great 
extent,  by  them  can  no  longer  be  doubted.  Take  one  now  coming  into 
use — aluminium — as  an  example,  not  one-third  the  weight  of  iron,  rivalling 
it  in  tenacity  and  other  properties,  little,  if  at  all,  subject  to  oxydation  by 
atmospheric  exposure,  and  consequently  vastly  more  enduring.  Imagine 
the  change  in  the  entire  circle  of  the  arts  when  it  and  kindred  ones  are  in 
as  much  demand  for  general  machinery,  engineering  purposes,  and  hardware 
as  iron  is  now.  As  for  steam,  it  has  opened  on  the  world  an  era  of 
progress,  and  is  destined  to  continue  a  leading  characteristic  of  it. 

Mark  the  difference  between  past  times  and  the  present — between  us 
and  leading  nations  of  old.  The  arts  of  India  and  of  the  East  generally  are 
what  they  were  thousands  of  years  ago,  and — an  inevitable  consequence — 
so  is  the  social  and  political  status  of  the  people.  With  them,  machines 
once  established  were  never  altered ;  with  us,  to  make  them  do  better 
work  and  more  of  it,  or  to  replace  them  by  others,  is  becoming  the 
rule — a  national  habit.  (See  recent  Patent-oiBce  Reports.)  To  some 
minds  there  may  be  nothing  in  this  to  excite  special  attention ;  yet, 
in  reality,  it  is  of  equal  significance  and  import  to  the  futui'e  as  any  of  the 
gi'eat  onward  movements  of  the  day.  It  is  the  very  pith  and  maiTow  of 
progress  in  the  arts,  and  progress  in  them  is  progi-ess  in  all  other  matters. 
On  this  planet  man  is  the  work  of  God,  and  evolution  of  steam  power  is 
by  far  the  lioblest  work  of  man.  In  its  present  and  prospective  effects  on  the 
physical,  intellectual,  and  moral  advancement  of  our  species,  there  is  nothing 
that  comes  near  it.  Of  all  things  its  expenditure  should  accord  with  the 
hiajhest  workinsr  standard. 


RAILWAYS  IN  AND  TO  INDIA. 
There  is  no  man  who,  from  first  to  last,  has  done  more  good  work  for 
the  promotion  of  railway  communication  in  India,  than  Mr.  W.  P. 
Andrew.  From  the  time  when,  more  than  twenty  years  ago,  he  wrote  a 
remarkable  pamphlet,  far  in  advance  of  the  times,  under  the  modest  nam 
de  plume  of  an  "  Old  Indian  Postmaster,"  up  to  the  present  day,  he  has 
laboured  most  assiduously,  and  has  devoted  no  common  energy  and  ability 
to  the  furtherance  of  this  great  object.  Oa  the  general  subject  of  Indian 
railways,  or  any  particular  points  connected  with  it,  no  man  is  listened  to 
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(vith  moi-e  respect.  We  were  glad,  therefore,  to  see  him  the  other  day 
coming  frankly  and  honestly  forward  to  vindicate  in  the  columns  of  the 
Times  the  Indian  Government  with  respect  to  the  good  faith  which  it  had 
always  observed  in  the  matter  of  its  guarantees.  "  I  have  been  a  party 
to  no  less  than  four  contracts  with  the  Secretary  of  State  for  India  in 
Council  conferring  the  advantages  of  the  guarantee  of  the  Government  of 
India  on  the  several  undertakings  with  which  I  am  connected,  and  in  no 
instance  has  there  been  for  a  moment  the  slightest  cavil  as  to  the  amount 
of  interest  due  from  Government,  or  a  day's  delay  in  the  payment  of  the 
amount.  Even  during  the  height  of  mutiny,  the  good  faith  and  punc- 
tuality, for  which  the  Government  of  India  has  ever  been  distinguished, 
were  as  manifest  as  in  ordinary  times."  This  is  no  more  than  ought  to  be 
said  about  the  good  faith  of  the  Indian  Government,  but  it  is  well  that  it 
should  be  said  on  such  high  authority.  After  this,  Mr.  Andrew  goes  on 
to  explain  in  a  very  lucid  manner  the  real  character  of  Government 
guarantees  in  India,  and  the  precise  powers  which  they  confer  on  the 
Government  granting  them.  On  this  the  Times  observes,  that  "  the  evil 
incidental  to  Indian  guarantees  lies  in  the  readiness  of  the  Indian  Govern- 
ment to  grant  tliem.  The  moment  any  of  the  five  per  cent  enterprises 
creep  up  above  par,  a  fresh  supply  is  threatened,  and  thus  the  previous 
investors  never  see  their  stocks  attain  a  proper  position  in  the  market. 
But  for  this  constant  swamping  of  any  premium  to  which  they  may  reach, 
they  would  probably  before  this  have  acquired  a  popularity  in  India  that 
might  have  tempted  native  capital  to  flow  into  them,  a  result  which  has 
thus  far  been  remarkably  absent.  Certainly,  if  the  debt  is,  as  Mr.  Andrew 
suggests,  to  be  looked  upon  as  almost  equally  sacred  with  the  liability  to 
the  English  fundholder,  ic  would  be  well  that  Parliament  should  at  once 
assume  a  greater  supervision  over  it,  since  in  that  case,  while  there  is  the 
present  jealousy  of  affording  the  slightest  aid  to  English  lines,  we  may 
assume  there  would  also  be  some  disposition  to  restrain  the  extension  of 
our  credit  commitments  for  a  territory  so  distant.  But  the  fact  is  that 
there  is  not  at  present  any  readiness  on  the  part  of  the  Indian  Govern- 
ment to  guarantee  any  experiments  of  the  kiud,  and  that  as  far  as  we 
understand  the  matter.  Parliament  has  really  nothing  to  do  with  it.  If 
an  imperial  guarantee  were  given,  of  course  parliamentary  supervision 
would  be  called  for;  hut  as  it  is,  the  supervision  of  the  Secretary  of  State 
for  India  in  Council,  which  is  vigilantly  exercised,  is  all  that  is  required." 

Turning  to  another  and  perhaps  more  important  subject,  we  may  say 
that  we  observe  with  much  satisfaction  that  Mr.  Andrew  is  again  moving 
— and  he  is  one  of  those  men  who  seldom  move  in  such  cases  without 
eventual  success  — for  the  promotion  of  the  great  national  scheme  of  the 
Euphrates  Valley  Railway.  This  is  a  project  the  immense  advantages  of 
which  far  transcend  either  the  difficulty  or  the  cost  of  execution.  To  open 
out  a  new  and  more  expeditious  "  overland  "  route  to  India  would  seem  to 
be  a  gigantic  undertaking;  but  the  impediments  offered  to  it  are  small, 
and  the  facilities,  on  the  other  hand,  such  as  to  encourage  every  reasonable 
expectation  of  success  in  all  the  dift'erent  aspects  in  which  it  can  be 
regarded — political,  military,  commercial,  and  financial.  On  the  present 
occasion  we  merely  glance  at  this  important  subject.  But  it  is  one  which 
we  shall  keep  steadily  before  us ;  and  to  which  we  shall  return  from  time 
to  time,  as  the  scheme  appears  to  develope  itself.  It  cannot  be  in  better 
hands.  Napoleon  said  that  he  had  faith  only  in  successful  men.  Mr. 
Andrew  has  been  eminently  successful.  The  schemes  which  he  has  worked 
out  have  prospered  ;  and  this,  the  greatest  scheme  of  all  to  which  he  has 
directed  his  enei-gies,  will,  we  believe,  be  eventually  accomplished, — From 
the  Homeivard  Mail. 


WROUGHT  IRON  SLEEPERS  BY  MESSRS.  SHANKS  AND 
NELSON. 

The  use  of  cast  or  wrought  iron  sleepers  for  Indian  railways  seems  to 
be  very  expedient,  owing  to  the  great  scarcity  and  price  of  teak,  and 
the  failure  of  nearly  every  other  kind  of  timber  used  for  them. 

With  regard  to  this  sleeper,  it  has  a  bearing  surface  of  8-J  sq.  ft.  per 
linear  yard  of  single  line,  and  for  that  reason  may  be  superior  to  some 
other  iron  sleepers ;  as  Barlow's  cast  iron,  which  has  5"6  sq.  ft.  ;  Messrs, 
Livesey  and  Edwards'  cast  iron,  which  has  57  sq,  ft. ;  their  wrought  iron, 
which  has  5'6  sq,  ft.  ;  Messrs,  Griffin's  longitudinal  cast  iron^  which  has 
5"3  sq,  ft,  when  laid  1ft.  apart;  their  cast  iron,  which  is  5'6  sq.ft.;  or 
Greaves'  bowl  sleeper,  which  is  Q\  sq.  ft. 

As  regards  weight,  when  the  materials  have  to  be  sent  to  a  distant 
country,  the  freight  increases  the  cost  considerably,  aud  these  sleepers 
cost,  when  laid  in  India,  £1,252  per  mile  of  single  line,  as  compared  with 
Messrs.  Livesey  and  Edwards'  wrought  iron,  which  would  be  £833,  and 
their  cast  iron,  £809 ;  Messrs.  Griffin's  cast  iron,  at  £925  10s,,  and  their 
cast  iron  for  longitudinal  £833  10s.  for  a  bridge  rail;  Messrs.  Greaves' 
bowl  sleepers  at  £1,144  This  is  taking  the  freight  in  each  case  at  £2  per 
per  ton,  and  the  cost  of  laying  a  yard  of  single  line  in  India  at  12  annas, 
•r  Is-  6d. 

It  thus  appears,  that  this  proposed  kind  of  permanent  way  is  more 


expensive  than  the  other  ones  mentioned,  and  it  is  merely  a  question 
whether  its  larger  bearing  surface  compensates  in  any  measure  for  this 
extra  cost,  or  if  the  bearing  of  the  others  is  not  sufficient  for  general 
traffic.  In  Messi's.  Livesey  and  Edwards'  wrought  iron  sleeper,  the  rail 
being  suspended,  does  not  wear  so  much  as  when  supported  on  chaii-s  or 
sleepers  ;  and  so  wlien  afterwards  reversed,  the  other  table  is  quite  unin- 
jured, which  is  a  great  desideratum  abroad,  where  as  much  wear  is  required 
from  a  rail  as  can  be  obtained.  It  also  appears  to  make  a  very  smooth, 
elastic  road. 

The  great  objection  to  all  cast  iron  sleepers  is,  that  chey  will  break 
under  a  passing  load  if  not  well  packed,  and  this  cannot  always  be  insured 
from  the  native  platelayers  in  India.  Sand  ballast  also,  which  is  requisite 
for  all  cast  iron  sleepers,  can  only  be  procured  near  the  coast,  or  from 
some  of  the  river  beds,  and  great  breakage  is  certain  to  occur,  eipecially 
in  the  cuttings,  when  other  ballast  is  used.  In  case  of  a  train  running  off 
the  line,  it  is  not  such  wholesale  destruction  with  wrought  iron  sleepers, 
as  with  cast  iron. 


METROPOLITAN  DISTRICT  RAILWAY. 

The  railway  now  in  course  of  construction  is  a  very  important  link, 
connecting  together  different  railways  having  their  termini  in  London. 
It  commences  at  Kensington,  meeting  there  the  Western  Extension  of  the 
Metropolitan  Railway  from  Paddington  ;  from  thence  it  continues  in  an 
easterly  direction  through  Brompton  and  Chelsea,  passing  about  a  quarter 
of  a  mile  to  the  south  of  the  former  International  Exhibition,  then  under 
Sloane-sqnare,  close  to  the  south  of  Chester-squai-e,  to  opposite  the  Victoria 
Station  of  the  London,  Chatham,  and  Dover  Railway.  It  crosses  under 
Victoria-street  and  continues  near  the  northern  side  of  it  for  some  distance, 
then  turning  away  it  crosses  the  Broadway  at  Westminster,  and  passes 
down  the  north  side  of  Tothill-street  to  Westminster  Hospital,  passing 
close  between  it  and  St.  Margaret's  church.  At  the  N.W.  corner  of 
Westminster  Bridge  it  enters  in  the  Thames  Embankment,  and  there  will 
be  a  covered  way  from  the  station  there,  to  the  Houses  of  Parliament. 
It  will  follow  along  the  Thames  Embankment  to  Blackfriar's  Bridge,  then 
onward  by  Earl-street,  Cannon-street  to  Trinity-square,  near  the  Tower. 
Here  it  meets  the  Eastern  Extension  of  the  Metropolitan  Railway.  The 
length  will  be  6^-  miles,  and  it  completes  what  is  called  the  Inner  Circle. 
It  is  joined  to  the  West  London  line  at  Brompton  and  Kensington  by  two 
branches,  which  are  two  miles  in  length.  This  gives  it  a  communication 
with  the  Great  Western,  London  and  North  Western,  South  Western, 
Brighton  and  South  Coast,  London,  Chatham  and  Dover,  and  Crj'stal 
Palace  lines. 

There  will  be  exchange  stations  at  Kensington,  Brompton,  Richmond 
and  Victoria,  Charing  Cross,  and  Blackfriars,  and  also  other  stations  at 
Crouiwell-road,  Sloane-square,  Broadway  (Westminster),  Somerset  House, 
Cannon-street,  Tower,  and  Trinity-square. 

The  engineers  for  this  line  are  Messrs.  J.  Eowler  and  Marr  Johnson, 
aud  the  contractors  are  Nessrs.  Kelk,  Waring  Bros,  and  Lucas. 

The  Act  of  Parliament  fur  its  construction  was  passed  in  1S64-,  and  the 
company  completely  organised  in  February,  1865.  A  very  considerable 
portion  of  the  land  between  AVestminstcr  and  Kensington  has  been 
obtained,  and  the  works  are  now  in  active  progress.  It  is  expected  that 
the  part  of  the  line  between  Kensington  aud  Westminster  will  be  com- 
pleted by  the  end  of  the  year. 


INSOLVENT  RAILWAY  COxMPANIES. 
The  recent  proceedings  in  the  case  of  the  debenture  holders  of  the 
London,  Chatham,  and  Dover  Railway  Company,  which  exhibited  the 
plain  fact  that  holders  of  debenture  stock  are  practically  entitled  to  no 
more  privileges  than  preference  shareholders,  and  thus  proved  the  law  to 
be  in  a  most  unsatisfactory  state,  have  induced  the  Government  to  .submit 
to  Parliament  a  new  "  Railway  Companies'  Arrangement  Bill,"  of  which 
the  following  is  the  substance  : — This  bill  (proposed  by  the  ex-Chairraan  of 
the  Board  of  Trade,  Sir  Stafford  Xorthcote)  is  to  come  into  operation  in 
any  one  of  the  three  following  case>,  viz- :  Where  a  railway  company  fails  for 
one  month  to  make  a  payment  due  upon  any  debenture:  or  wliere  the 
company's  goods  are  seized  under  a  writ  of  execution :  or  wliere  a  com- 
pany discontinues  for  two  months  the  use  of  public  traffic  of  their 
undertaking.  The  persons  who  may  set  in  motion  the  machinery  provided 
by  the  bill  are  also  three :  One-fifth  in  value  of  the  debenture  holders,  or 
of  any  class  of  the  preference  shareholder.',  or  of  the  other  shareholders. 
The  special  inspectors  whom  the  Board  of  Trade  may  appoint  (after  con- 
sidering objections  from  directors  to  shareholders)  are  to  investigate  the 
transactions  and  condition  of  the  company.  They  are  to  have  power  to 
obtain  the  opinion  of  the  L'ourt  of  Chancery  in  a  summary  way  upon 
questions  that  may  arise.  If  they  think  fit  to  make  or  approve  any  pro- 
position,  the  assent   of  three-fifths  in  value  of  any  class  of  debenture 
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or  shareholders  is  to  bind  all  the  class.  The  inspectors,  on  the  conclusion 
of  the  investigation,  shall,  if  they  think  fit,  frauie  and  report  to  the 
Board  of  Trade  a  scheme  for  such  an  arrangement  as  appears  to  them 
most  equitable  and  expedient  in  relation  to  all  classes  of  persons  interested 
and  to  the  public,  and  which  may  include  the  winding-up  of  the  affairs 
and  sale  of  the  property.  If  the  scheme,  not  including  such  winding-up 
and  sale,  is  assented  to  by  all  classes  of  debenture  holders  and  shareholders, 
and  not  objected  to  by  any  lessor  of  any  part  of  the  undertaking,  and  pi'O- 
vision  is  made  for  tlie  satisfaction  of  the  debts,  then  the  scheme  may  be 
carried  into  effect  by  order  in  Council;  but  if  it  includes  such  winding-up 
and  sale,  or  if  it  is  not  so  assented  to,  it  will  have  no  operation  unless 
confirmed  by  Parliament.  If  the  bill  for  its  confirmation  be  opposed,  it 
may  be  committed  to  a  body  representing  both  Houses,  constituted  and 
acting  as  standing  orders  of  the  Houses  direct.  A  clause  provides  that, 
after  notice  in  the  Gazette  of  the  appointment  of  the  special  inspectors, 
the  goods  and  effects  of  the  company  may  not,  without  leave  of  the 
inspectors,  be  seized  under  any  writ  of  examination  issued  against  the 
company. 

Tliis  bill,  although  it  lessens  the  present  anomalies,  and  is  calculated  to 
confer  some  benefit  and  relief  on  the  legitimate  interests  of  debenture 
holders,  cannot,  in  our  opinion,  be  expected  to  work  satisfactorily  in 
practice,  as  the  preliminary  conditions  to  its  being  put  into  execution,  are 
too  numerous,  and  the  expenses  it  entails  far  too  heavy  to  warrant  the 
assumption  that  its  object  will  be  effectively  realised  in  ordinary  cases.  At 
all  events,  too  much  scope  is  allowed  to  the  vexatious  influence  of  interests 
at  variance  with  those  of  honct  fide  creditors. 


ROBBINS'  GAS  AND  WATER  JOINT. 

Thfse  joints  manufactured  by  Messrs.  T.  G.  Gaylord,  of  Jfawport,  Ky., 

U.S.,  have  lately  been  adopted  by  the  Cincinnati  Waterworks,  and  seem  to 

have  been  found  very  satisfactory.     We  here  give  an  illustration  of  these 

joints.     Fig.  1  is  a  longitudinal  section   of   two   pipes.     A  is    the  groove 


cist  in  the  interior  of  the  socket,  into  which  a  lead  ring  is  fitted.  The 
dotted  lines  B,  show  tlie  amount  of  compression  in  the  lead  ring,  after  the 
pipe  C  is  forced  in  under  the  power  of  a  hydraulic  jack,  of  which  fig.  2 
shows  the  modus  operandi. 


XOTES   OX    SHIPBUILDIXG  AXD  MARINE  ENGINEERING  ON 
THE  CLYDE. 

Notwithstanding-  the  shipping  trade  on  the  Clyde  has  shared  in  the 
depression  which  h.is  for  some  time  prevailed  throughout  the  kingdom,  it  is 
interesting  to  notice,  as  evidencing  the  facilities  possessed  by  and  enter- 
prise existing  amongst  our  shipbuilders  and  marine  engineers  here,  that 
during  one  week  alone  of  the  past  month  three  steamers  and  two  sailing 
vessels,  representing  an  aggregate  tonnage  of  9,700  tons,  were  launched 
from  the  yards  of  our  leading  shipbuilders.  These  figures  will  give  a  fair 
idea  of  the  greatly  increased  amount  of  work  in  connection  with  ship- 
building and  marine  engineering  which,  when  trade  is  in  a  more  flourishing 
condition,  may  be  done  by  the  enterprising  firms  on  the  Clyde. 

We  will  now  give  a  few  particulars  relative  to  the  vessels  we  have  just 
referred  to : — 

LAr>-cn,  AT  GoTAN,  of  the  CrxAED  Steaiiee  the  "  Russia." 
The  Utissia,   the    latest  addition  to   the   fleet  of   British   aud   North 


American  mail  steamers,  was  launched  on  the  afternooon  of  the  20th  ult., 
from  the  yard  of  Messrs  J.  and  G.  Thomson,  and  seldom  have  we  been 
present  at  a  launch  where  the  time  appointed  was  so  punctually  kept  as 
in  the  present  case.  The  christening  ceremony  was  performed  by  the 
Hon.  Mrs.  Campbell,  of  Blythswood,  and  the  launching  was  in  every  respect 
most  successful. 

The  Hiissia  takes  precedence,  in  point  of  dimensions,  over  all  the 
screw-nropelled  ships  in  the  Cunard  fleet.  Her  length,  keel  and  fore-rake, 
is  336ft. ;  breadth  of  beam,  42ft.  Sin. ;  depth  of  hold  to  spar  deck,  29ft.  2in. ; 
tonnage,  B.M.,  3,141;  capacity  in  hold,  1,239  tons;  capacity  in  bunkers, 
1,100  tons.  The  hnll  is  chain-riveted  throughout,  her  depth  of  keel  is. 
12in.,  and  there  are  eight  water-tight  bulkheads  with  water-tight  doors, 
which  can  be  opened  and  shut  from  the  spar  deck.  She  has  three  masts, 
bark-rigged. 

Her  engines  will  be  of  650  H.P.  nominal,  direct-acting;  diameter  of 
cylinders,  86in. ;  length  of  stroke,  3ft.  9in.  She  will  have  four  tubular 
boilers,  having  1,960  tubes  of  3jin.  external  diameter,  and  7ft.  long.  The 
total  grate  surface  is  540  square  feet;  tube  surface,  12,300  square  feet. 
The  load  on  safety-valve  is  calculated  at  301bs.  per  square  inch.  The  con- 
tents of  the  bunkers  is  1,100  tons,  and  the  consumption  of  coals  is  calculated 
at  4  tons  per  hour.  The  chimney  is  9ft.  diameter.  Her  screw  propeller 
is  19ft.  diameter,  three-bladed,  the  pitch  being  29ft.  5in.  The  Russia  is 
now  alongside  Finnieston-quay,  adjacent  to  Messrs.  Thomson's  engine 
works,  being  fitted  with  her  engines,  &c. 

LATJiS'CH   AT   GeEES"OCE   OE   THE    "WeSEE." 

Messrs.  Caird  and  Co.  launched  from  their  building  yard,  on  the 
20th  ult.,  the  screw  steamer  Weser,  2,900  tons.  The  launch  was  most 
successful.  The  Weser  \s  a  sister  ship  to  the  steamers  5?'ewea,  New  York, 
Hansa,  Sermann,  JDeutscliland,  and  Union,  launched  by  the  same  builders 
for  the  North  German  Lloyd's  Company,  and  will  be  employed  between 
Bremen  and  New  York,  via.  Southampton.  Her  engines  will  bo  of 
500  H.P.,  and  be  by  Messrs.  Caird  and  Co. 

LaTTXCH   AT   DtTMBAETOX  OF   THE    "  Ba^'GALOEE." 

The  magnificent  screw  steamer  the  Bangalore  was  launched,  on  the 
21st  ult.,  from  the  shipbuilding  yard  of  Messrs.  "Wm.  Denny  Bros.  She 
is  2,300  tons  measurement,  the  property  of  the  Peninsular  and  Oriental 
Company,  and  will  be  fitted  by  Messrs.  Denny  with  engines  of  500  H.P. 
nominal.  Messrs.  Denny  have,  we  understand,  a  siraiUir  ship  in  hand 
for  the  same  Comnany,  and  which  will  be  ready  for  launching  early  in 
May. 


STEAM  BOILER  INSPECTION   IN   THE   MIDLAND   COUNTIES. 

It  gives  us  pleasure  to  record  the  highly  satisfactory  progress  made  during 
the  past  year  hy  the  Midland  Steam  Boiler  and  Insurance  Company,  which  has 
for  its  object  not  to  compete,  but  to  concur  with  the  Mancliester  Association  for 
the  Prevention  of  Steam  Boiler  Explosions,  aud  is  to  the  Black  Countr\'  and 
the  Midland  Counties  generally  what  the  Manchester  Societj-  is  to  Lancashire, 
the  west  of  England,  and  the  east  of  Ireland.  The  Midland  Societj'  combines, 
with  periodical  inspections,  one  special  feature,  viz.,  it  undertakes  the  insurance 
of  steam  boilers  against  explosions.  However,  this  is  not  the  case  with  all 
steam  generators  under  its  care.  During  the  past  year  there  were  890  boilers 
under  inspection,  and  1,300  under  assurance,  making  a  total  of  2,190  boilers 
under  the  care  of  the  Companj-.  This  number  has  since  been  considerably 
increased. 

We  have  before  us  the  annual  report,  presented  by  Mr.  E.  B.  Marten,  the  chief 
engineer,  at  the  half-yearly  meeting  of  the  directors,  at  Stourbridge,  on  February 
27th  last.  The  following  data,  extracted  from  this  excellent  paper,  will 
doubtless  be  found  interesting  to  most  of  our  readers  :• — • 

No  explosion  of  any  boiler  under  the  care  of  the  Company  has  happened 
during  the  past  half-year,  nor,  indeed,  during  the  whole  of  the  past  year, 
excepting  one  of  a  very  trivial  character.  During  the  five  years  the  Company 
has  been  in  operation,  there  has  been  only  one  serious  claim  upon  the  guarantee 
fund  for  an  assured  boiler,  aud  even  that  would  have  been  prevented  if  the 
warning  given  of  the  danger  had  been  attended  to.  Two  other  serious  casualties 
have  happened  to  boilers  under  inspection  in  the  five  years,  one  before  oppor- 
tuuil}'  of  internal  examination  had  been  given,  and  the  other  after  the  danger 
had  been  reported.  So  few  explosions  among  so  many  boilers  in  so  long  a  time, 
and  even  those  few  reported  as  dangerous,  clearly  show  the  system  of  periodical 
inspection,  as  provided  by  the  Company,  to  be  of  great  beuefrt. 

The  2,190  boilers  under  the  care  of  the  Company  are  used  for  the  following 
purposes: — 917  in  collieries,  1,096  in  ironworks,  and  177  in  other  works  or 
mills.  They  are  of  the  following  general  description — 1853  fired  externally,  and 
337  fired  internally. 

The  chief  points  noticed  in  the  inspection  of  the  boilers  during  the  past  year, 
and  mentioned  in  the  reports  to  owners,  may  be  classed  under  the  two  general 
iieads  of  those  relating  to  the  construction,  form,  setting,  material,  and  work- 
manship, and  others  relating  to  the  fittings  or  working  of  tlie  boilers.  Under 
the  former  head  attention  has  been  called  to  the  need  of  strengthening  rings  for 
the  large  internal  tubes,  frequently  referred  to  in  these  reports,  as  the  cause 
of  explosion.  The  extreme  weakness  of  flat  ends  has  several  times  been 
detected.  Dangerous  weakness  has  often  been  noticed  from  large  manholes 
without  strengthening  rings,  and  these  very  frequently  further  weakened  bj' 
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corrosion,  or  by  the  strain  of  the  clamps  too  tightly  screwed  to  prevent  the 
leaking  of  badly  made  joints.  It  has  been  necessary  to  have  some  domes 
strengthened  with  stays,  to  compensate  for  the  large  holes  of  three,  four,  or 
five  feet  in  diameter,  cut  out  of  the  shell,  although  it  would  have  been  easier  to 
have  left  it  in  with  a  small  hole  in  the  centre  for  the  passage  of  the  steam.  Several 
forms  of  boiler  have  been  pointed  out  as  needlessly  complicated  where  only  a 
slight  advantage  has  been  gained  at  the  sacrifice  of  durability  and  facility  of 
cleaning.  Many  seam-ribs  have  been  discovered  in  boilers  made  of  extreme 
length  for  burning  the  gases  from  blast  furnaces,  and  it  has  been  recommended 
that  the  evil  should  be  avoided  by  having  two  or  more  shorter  boilers  set  in  the 
same  straight  flue.  Extreme  difficulty  has  been  met  with  in  flue  examinations 
from  the  utter  disregard  of  provision  for  cleaning  out  or  passing  along  the  flues. 
Many  boilers  of  small  diameter  are  set  at  great  expense  with  narrow  inaccessible 
wheel  flues,  where  a  plain  flash  flue  would  have  been  better.  The  external  flues 
of  Cornish  boilers  have  been  found  particularly  narrow,  and  being  rounded  to 
match  the  shell  of  the  boiler,  are  most  difficult  and  dangerous  to  traverse,  and 
yet  no  part  of  the  boiler  requires  more  careful  examination  to  detect  corrosion 
than  where  the  plates  touch  the  brickwork.  Several  boilers  have  been  noticed 
with  iron  of  such  bad  quality  as  to  crack  in  the  body  of  the  plate  and  through 
the  rivet  holes  after  working  only  a  few  months ;  and  rivetting  has  been  detected 
where  the  rivet  iron  has  been  so  bad,  and  the  workmanship  se  careless,  that  the 
heads  could  be  broken  off  with  the  blow  of  a  light  hammer.  Nothing  could  be 
greater  folly  than  to  attempt  to  work  boilers  of  such  material  and  workmanship. 
Pei'haps  nothing  causes  greater  annoyance  to  boiler  owners  than  the  difficulty 
of  getting  repairs  properly  executed,  as  boilers  are  frequently  permanently 
injured  by  repairing  with  heavier  plates  than  needed,  and  straining  the  old 
plates  up  to  them ;  and  also  by  carelessly  altering  the  position  of  seams,  so  as 
to  destroy  the  crossing  of  joints. 

With  regard  to  the  points  relating  to  the  working  of  the  boilers,  it  has  been 
necessary  to  urge  the  imprudence  of  using  boilers  of  great  age,  as  in  some  that 
have  worked  for  upwards  of  thirty  years,  the  plates  and  rivets  have  been  found 
so  much  deteriorated  as  to  make  it  impossible  to  calculate  what  pressure  thej- 
would  bear,  and  render  them  very  uncertain  and  dangerous.  The  needlessly 
heavy  fires  under  many  boilers  have  beeu  noticed,  where  the  fuel  was  piled  up  to 
within  a  few  inches  of  the  boiler,  allowing  no  room  for  proper  corabustiou,  and 
greatly  injuring  the  plates  by  overheating  a  small  area  over  the  fire,  instead  of 
allowing  the  flame  to  circulate  as  far  as  possible  beyond  the  bridge.  This  evil  is 
generally'  associated  with  another  quite  as  injurious,  and  that  is  regulating  the 
tire  by  opening  the  fire  door,  instead  of  by  using  the  damper,  so  that  the 
already  overheated  plates  are  exposed  to  the  contracting  influences  of  a  stream 
of  cold  air. 

The  most  frequent  evil  pointed  out  is  external  corrosion  from  the  leaking  of 
fittings  bolted  instead  of  rivetted,  or  from  rain  allowed  to  penetrate  beneath  the 
brickwork,  and  yet  corrosion  could  be  most  easily  avoided  by  proper  vigilance. 
Safety  valves  are  repeatedly  found  over-loaded  to  prevent  leaking,  when  the 
faces  require  grinding,  and  sometimes  temporarily  repaired  with  sheet  lead  in- 
serted between  the  faces.  An  over-weighted  safety  valve  is  a  wilful  courting  of 
danger.  Many  fusible  plugs  have  been  noticed  as  defective,  consequently  lead- 
ing to  a  false  feeling  of  security.  Self-feeding  apparatus  have  been  found  de- 
ranged, so  that  too  much  confidence  should  not  be  placed  in  them.  Many  boilers 
have  been  found  without  pressure  gauges  or  with  the  gauges  incorrect  or  badly 
placed.  It  cannot  but  be  remarked,  however,  that  the  general  condition  of  the 
boilers  under  the  Company  has  improved. 

Boiler  Explosions  during  1866. 

The  total  number  of  boiler  explosions  of  which  records  have  been  obtained, 
is  seventy,  causing  the  death  of  eighty-five,  and  the  injury  of  IGO  persons,  and 
also  great  damage  to  property. 
The  Exploded  Boilers  were  of  the  following  description  : — 

Cornish,  or  others,  fired  internally  29     34  killed,  85  injured 

Plain  Cylinders,  externally  fired 11     12      „  15      „ 

Marine 7     16      „  10      „ 

Locomotive  5      3      „  10      „ 

Agricultural    4      4      „  13       „ 

Crane    4     10      „  3      „ 

Butterley,  Balloon,  Breeches  Tube,  and ...  \        ,      o  i  a 

Elephant 5        4      -      „  Id      „ 

Kag  or  Steam  Chambers   2      0      „  3      „ 

Upright,  for  Furnaces 1      3      „  6      „ 

Not  ascertained  3      1      „  2      „ 

Total 70    85  160 

The  Boilers  were  used  for  the  following  purposes  : — 

Ironworks    12  13  killed,  51  injured. 

Mines  and  Collieries  12  13  „  15  „ 

Marine 7  16  ,.  10  „ 

Railway    5  3  „  10  „ 

Cranes  4  10  .,  3  „ 

Flour  Mills  4  5  „  5  „ 

Saw  Mills 4  0  .,  12  „ 

Paper  Mills  3  1  „  3  „ 

Agricultural 2  3  „  '.)  „ 

Leather,  Cigar,  Brewery,  Mungo,  Chain,    T 

Elastic  Chemical  Dye  or  Distillery  ...  [•  9  14  .,  'Jo  „ 

Works   ) 

Not  ascertained 8  1,,  7  „ 


The  causes  of  Explosion  were  as  follows  : 

Faulty  construction,  or  bad  setting 7  of     oo  i  mi  j  r^  •   •       j 

or  fitting ;  25    33  killed  55  injured- 
Corrosion,  Furrowing,  bad,  or  too 7  „j 

frequent  repair    j 

Want  of  Water  9 

Undue  Pressure 6 

Extraneous,  and  not  ascertained 6 
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MANCHESTER   ASSOCIATION   FOR   THE    PREVENTION   OP 
STEAM   BOILER  EXPLOSIONS. 

The  following  is  an  abstract  of  the  Chief  Engineei''s  Month!3'  Report, 
presented  at  the  ordinary  meeting  of  the  Executive  Committee  of  this 
Association,  held  at  the  Offices,  41,  Corporation-street,  Manchester,  on  Tuesday, 
March  5th,  1867,  William  Fairbairn,  Esq.,  C.E.,  F.R.S.,  LL.D.,  President,  in 
the  chair  : — 

During  the  last  two  months  445  engines  and  741  boilers  have  been  examined, 
and  four  of  the  latter  tested  by  hydraulic  pressure.  Of  the  boiler  examinations, 
547  have  been  external,  16  internal,  and  178  entire.  In  the  boilers  examined 
343  defects  have  been  discovered,  11  of  those  being  dangerous. 

Of  the  most  serious  of  these  defects  fuller  pai'ticulars  ma}'  be  given. 

Peactuee. — By  far  the  majority  of  the  defects  under  this  head  were  met  with 
at  the  bottom  of  externally-fired  colliery  boilers,  immediately  over  the  furnace. 
One  boiler,  30ft.  long,  6ft.  in  diameter,  made  of  plates  -gin.  thick,  and  worked  at 
a  pressure  of  401b.  per  square  inch,  was  found  to  be  rent  at  the  third  transverse 
seam  at  the  bottom  of  the  shell,  through  the  line  of  rivet  holes,  for  a  length  of 
18in.  Had  the  rent  extended  a  little  further,  the  balance  would  have  been 
destroyed,  and  the  boiler  severed  into  two  pieces  and  blown  from  its  seat. 

Safett- Valves  ovt  of  Order. — Nearly  all  of  these  had  been  fitted  with 
spring  balances,  which  frequentlj'  lead  to  considerable  danger,  since  many  of 
them  are  worked  to  within  a  pound  or  so  of  the  ultimate  range  of  the  scale,  so 
that  an  extra  turn  of  the  nut  by  which  they  are  secured,  locks  them  fast,  and 
renders  it  impossible  for  the  valve  to  rise.  This  was  found  to  be  the  case  in  two 
inst.inces  during  the  present  month,  and  our  inspector  found  it  impossible  to  lift 
the  valves  so  as  to  make  them  blow  even  a  breath  of  steam,  reporting  that  he 
"  did  not  think  200lbs.  would  have  lifted  the  valves  without  lifting  the  boilers 
too."  The  cure  for  such  cases  is  cither  to  remove  these  spring  balances 
altogether,  or  else  to  disengage  them  at  the  bottom  and  load  them  with  a  weight, 
while,  if  under  any  peculiar  circumstances  it  is  found  desirable  to  retain  them 
with  the  lower  end  attached  to  a  fixed  point,  then  a  stop  ferrule  should  be 
slipped  over  the  screwed  shank,  so  as  to  prevent  the  proper  pressure  being 
exceeded  or  the  valve  jammed  fast. 

Cases  of  Deficienct  of  Water. — One  of  these,  from  which  the  furnace 
crown  was  slightly  injured  through  overheating,  happened  to  a  small  Cornish 
boiler,  about  12ft.  6in.  long,  and  4ft.  in  diameter,  when  it  was  standing  idle  at 
mid-day  with  the  engine  at  rest,  a  slow  fire  burning  in  the  furnace,  and  steam 
151bs.  below  the  blowing-off  point,  while  there  were  5  or  6iu.  of  water  in  the 
glass  guage  about  ten  minutes  before  the  furnace  crown  was  discovered  to  be 
laid  bare,  according  to  the  report  of  the  engineer  and  a  bricklayer  engaged  upon 
an  adjoining  boiler.  The  blow-out  apparatus  consisted  of  a  mushroom  valve, 
and  the  attendant  states  that  he  found  it  leaking  on  examining  it  immediately 
after  the  deficiency  of  water  was  discovered.  This  valve,  on  subsequent  exami- 
nation, proved  to  be  defective,  and  could  not  seat  itself  properly,  while  it  had 
frequently  given  trouble  on  previous  occasions  from  allowing  the  water  to  pass 
it,  which  had  also  been  the  case  with  one  of  similar  construction  attached  to  the 
boiler  alongside.  Regarding  all  the  circumstances,  there  seems  no  reason  to 
doubt  that  the  loss  of  water  was  due  to  the  failure  of  the  mushroom  valve, 
which  is  only  another  illustration  of  the  untrustworthiness  of  this  description 
of  blow-out  apparatus. 

Tabular  Statement  of  Explosions,  from  Jasuart  1st,  1867,  to 
Februakt  1st,  1867,  inclusive. 


Total.. 


70    S.J 


160 


Progressive 
Number. 

1 

Date. 

General  Description  of  Boiler. 

Persons 
Killed. 

Persons 
Injured. 

3 

Total. 

Jan.    2 

Plain     Cylindrical,     Egg- 
ended,    Externally-fired 

a 

6 

2 

Jan.    2 

Single-flue. 

Externally-fired  

1 

2 

3 

3 

Jan.  26 

Plain     Cylindrical,     Egg- 
ended,   Kxternally-ftred 

0 

0 

0 

4 

Jan.  30 

'•'  Elephant." 

Externally-fired  

o 

2 

4 

5 

Feb.    8 

Particulars  not    yet  fully 
ascertained   ... 

Total 

0 

a 

.1 

12 

5 

IS 
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Explosions. — On  the  present  occasion  I  have  five  steam  boiler  explosions  to 
report,  which  resulted  in  the  death  of  sii,  and  in  injury  to  twelve  persons.  Not 
one  of  thehoilers  concerned  was  under  the  inspection  of  this  Association.  One 
of  them  has  since  been  examined  by  one  of  the  Association's  inspectors,  and 
particulars  are  given  below  under  the  head  of  Explosion  No.  2,  but  of  the 
others,  most  of  which  occurred  at  considerable  distances  from  Manchester,  I 
have  not  been  able  to  obtain  any  reliable  particulars,  the  evidence  given  at  the 
inquests  being  of  a  very  unsatisfactory  character,  and  to  the  effect  that  the 
explosions  were  altogetlier  unaccountable,  while  the  juries  returned  the  usual 
verdict  of  "  Accidental  death  from  the  bursting  of  a  steam  boiler,  the  cause  of 
which  theie  was  no  sufficient  evidence  to  show." 

No.  2  Explosion  occurred  at  a  forge  and  rolling  mill,  at  about  seven  o'clock 
on  the  evening  of  Wednesday,  January  2nd,  and  resulted  in  the  death  of  one, 
and  in  serious  injury  to  two  peisons. 

The  boiler,  which  was  externally-fired,  and  had  a  flue  tube  running  through  it 
from  one  end  to  the  other,  was  set  in  a  somewhat  peculiar  manner.  The  fire 
grate  was  placed  underneath  it,  but  the  flames  did  not  pass  over  a  fire  bridge  at 
the  back  of  the  furnace  in  the  usual  way,  but  escaped  from  the  front,  passing 
directly  to  the  internal  flue  tube,  so  that  the  furnace  end  of  the  flue  tube  was 
exposed  to  a  more  severe  action  from  the  flames  than  it  otherwise  would  have 
been,  which  it  is  important  to  notice  in  connection  with  the  manner  in  which 
the  boiler  failed,  and  which  is  described  below. 

The  length  of  the  boiler  was  32ft.,  while  the  diameter  in  the  shell  was 
6ft.  6in.,  and  the  thickness  of  the  plates  seven-sixteenths  of  an  inch ;  the 
internal  flue  tube  measuring  2ft.  9in.  vertically,  by  2ft.  T^in.  horizontally,  and 
being  made  of  plates  fully  three-eighths  of  an  inch  in  thickness.  The  boiler 
was  fitted  with  two  safety-valves,  loaded  to  a  pressure  of  about  oOlbs.  per  square 
inch,  one  of  them  being  adapted  for  relieving  the  pressure  of  steam  on  the 
water's  falling  below  the  desired  level,  while  there  was  also  a  glass  water  gauge 
and  float.  It  is  important  that  it  should  be  pointed  ovit  that  the  an-angement 
for  the  introduction  of  the  feed  was  vei'y  injudicious  ;  the  water,  which  was  cold, 
being  delivered  by  means  of  an  internal  feed-pipe  immediately  on  the  ground 
of  the  internal  flue  tube,  aud  at  a  ring  seam  of  rivets  but  6ft.  from  the  front 
end  of  the  boiler,  and  thus  at  the  hottest  end  of  the  tube. 

The  boiler  gave  way  in  the  internal  flue  tube,  which  collapsed  laterally  from 
one  eud  to  the  other,  the  sides  flattening  and  coming  together,  and  at  the  same 
time  fracturing  at  some  of  the  ring  seams  of  rivets  in  consequence  of  the 
buckling  action  of  the  plates,  while  the  tube  was  completely  severed  in  two  at 
the  seam  alreadj-  described  as  situated  6ft.  from  the  furnace  end  of  the  boiler, 
and  immediate!}'  beneath  the  internal  feed  pipe. 

The  explosion  was  mainly  due  to  the  weakness  of  the  internal  flue  tube,  which 
was  badly  constructed  in  the  first  instance,  being  an  inch  and  a-half  out  of  the 
true  circle,  the  vertical  axis  being  greater  than  the  horizontal  one,  so  that  it 
collapsed  at  the  flat  sides.  Added  to  this,  it  was  not  strengthened  as  it  should 
have  been  by  encircling  hoops,  flanged  seams,  or  water  pockets,  &c. ;  while,  in 
addition,  the  introduction  of  the  cold  feed  water  immediately  over  the  crown  of 
the  flue  tube,  and  at  the  hottest  end  had  a  most  weakening  effect,  not  onlj-  by 
eating  the  plate  almost  through,  as  it  had  done,  but  also  by  inducing  irregular 
contraction,  which  seems  to  have  been  the  immediate  occasion  of  the  collapse, 
since  it  occurred  the  moment  after  the  feed  had  been  turned  on  by  the  poor 
fireman  who  was  killed  by  the  explosion. 

This  explosion  clearly  shows  the  importance  of  competent  independent 
inspection.  Many  boiler  makers  evidently  are  quite  ignorant  of  the  danger  of 
turning  out  oval  flues  in  the  place  of  round  ones,  and  at  the  inquest  the  maker 
stated  that  he  approved  of  the  principle  on  which  the  exploded  boiler  had  been 
constructed,  and  considered  the  ilue,  though  proved  to  be  an  inch  and  a-half 
oval  yet,  to  be  practically  circular.  The  defects  in  this  boiler  would  certainly 
have  been  detected  by  competent  inspection  in  time  to  prevent  the  explosion. 

Although  the  following  explosion  occurred  a  few  months  since,  it  may  be  well 
now  to  give  the  particulars,  since  it  is  important  to  make  the  record  as  complete 
as  possible. 

No.  42  Explosion,  1866,*  by  which  three  men  were  killed  and  one  injured, 
occuiTed  on  the  evening  of  Monday,  August  27th,  on  board  a  passenger  steam 
vessel,  as  she  was  starting  on  her  voyage,  having  steamed  some  three  or  four 
miles  fi'om  port.  The  vessel  was  fitted  with  two  boilers  of  the  ordinary  marine 
type,  which  were  placed  fore  and  aft,  and  measured  12ft.  in  length  and  height, 
and  about  16ft.  6in.  in  width.  The  boiler  that  exploded  was  the  forward  one, 
and  it  gave  way  at  the  bottom  of  the  flat  end  plate  at  the  back,  rending 
horizontally  for  a  length  of  about  8ft.,  close  to  the  line  of  rivets  at  the  bottom 
angle  iron,  when  the  plate  hinged  outwards,  and  the  steam  and  hot  water  rushed 
into  the  engine  room,  and  so  severely  scalded  the  first  and  second  engineers,  as 
well  as  the  fireman,  that  thej'  all  died  on  the  fallowing  day. 

It  appears  that  at  the  back  end  of  the  boiler,  where  the  rent  occurred,  there 
was  a  large  flat  surface  unsupported  by  stays,  measuring  about  2ft.  6iu.  high  by 
16ft.  6in.  long,  while  the  load  on  the  safety-valve  was  301bs.,  and  the  thickness 
of  the  plates  three-eighths  of  an  inch.  It  was  not  originally  intended  that  this 
large  flat  surface  should  be  left  unsupported,  but  the  stays  had  been  removed 
after  the  boiler  had  been  constructed  and  set  to  work.  Who  is  responsible  for 
the  removal  of  these  stays  is  a  question  on  which  some  discussion  has  arisen, 
and  on  which  it  is  not  competent  here  to  enter,  but  there  seems  no  reason  to 
diff'er  from  the  conclusion  arrived  at  by  the  chief  surveyor  of  the  Board  of 
Trade  with  regard  to  the  explosion  itself,  viz.,  that  it  was  due  to  ''want  of 
stays,"  which  appears  to  be  corroborated  by  the  fact  that  on  cutting  out  a 
similar  plate  from  the  other  boiler,  the  surveyor  states  it  was  found  to  be 
fracturing  precisely  as  the  one  just  described  had  done,  and  to  be  rapidly 
approaching  the  point  of  rupture,  so  that  the  aft  boiler  would  soon  have 
exploded  in  the  same  way  as  the  forward  one. 

The  evidence  at  the  inquest  was  anything  but  satisfactory.    Two  engineers. 


*  See  Abtizas-,  vol.  for  1866,  p.  280. 


under  whose  superintendence  the  boiler  had  been  constructed,  as  well  as  tested 
when  completed,  with  water  pressure  up  to  601bs.  per  square  inch,  considered 
that  the  explosion  was  due  to  a  hidden  flaw  in  the  plate  at  the  bottom  of  the 
back  end  of  the  boiler,  aud  that  it  could  not  have  been  prevented  by  any 
ordinary  foresight.     The  jury  brought  in  a  verdict  of  "  Accidental  death." 

Fatal  Household  Boilek  ExpLosiosa. 

In  addition  to  the  explosions  already  reported  as  having  occurred  to  steam 
boilers  employed  for  manufacturing  purposes,  six  others  may  be  mentioned 
which  happened  during  the  fiost  in  the  mouth  of  January  to  boilers  in  house-, 
hold  use,  and  set  in  the  greater  number  of  cases  in  kitchens.  These  explosions 
were  attended  with  very  fatal  results.  Thus  :  The  first  occurred  on  January 
2nd,  and  by  it  one  person  was  killed,  and  another  injured.  The  second  on 
.lanuary  3rd,  bj'  which  one  person  was  killed.  The  third  on  Januaiy  6th,  one 
person  killed.  The  fourtli  about  January  9th,  one  person  killed,  and  three 
injured.  The  fifth  about  Januarj'  17th,  no  one  injured.  The  sixth  on  January 
19tli,  one  person  killed.  Total :  Six  explosions,  five  persons  killed,  and  four 
injured.  Considering  the  number  of  these  explosions,  as  well  as  their  fatality, 
little  apology  is  required  for  referring  to  the  subject,  especially  since  those  most 
exposed  to  injurj-  are  domestic  servants,  totally  ignorant  of  the  danger  incurred, 
and  so  many  of  them  appear  to  suffer  from  these  explosions  on  the  recurrence 
of  every  fi'ost,  and  will,  it  is  feared,  continue  to  do  so  as  long  as  the  present  con- 
struction of  these  boilers  continues  unaltered. 

It  is  reported  that  allthe  exploded  boilers  just  referred  to  were  on  the  circu- 
lating system,  and  although  a  personal  examination  has  not  been  made,  yet  it  is 
thought  that  the  construction  generally  adopted  in  these  boilers  affords  an  easy 
explanation  ot  the  frequency  of  their  explosion.  These  circulating  boilers  are  for 
the  most  part  constructed  with  an  overhead  cistern  connected  to  them  by  means  of 
two  pipes,  so  that  when  the  fire  is  lighted  the  steam  and  heated  water  rise 
through  one  of  these  pipes,  and  the  colder  water,  from  its  superior  gravity, 
descends  through  the  other,  and  thus  a  regular  circulation  is  set  up,  which  con- 
tinues as  long  as  the  pipes  are  free,  the  supply  of  water  kept  up,  and  the  fire 
burning.  No  arrangement  can  be  safer  as  long  as  these  conditions  are  complied 
with.  The  surplus  steam  finds  a  free  escape  from  the  overhead  cistern,  while 
the  two  open  columns  of  water  form  two  natural  safet}--valves  to  the  boiler,  and 
entirely  forbid  any  pressure  within  it  beyond  that  due  by  gravity  to  their  height, 
so  that  there  is  no  more  pressure  within  the  boiler  when  the  fires  are  burning, 
however  brightly,  than  when  the  water  is  quite  cold.  It  will  readily  be  seen, 
however,  that  if  the  thoroughfare  through  the  two  connecting  pipes  were  at  any 
time  to  become  closed,  the  conditions  would  be  altogether  altered,  and  the  steam 
having  no  longer  any  outlet,  the  pressure  would  inevitably  accumulate  within 
the  pipes  and  boiler.  Tliis  is  just  what  takes  place  on  the  occurrence  of  a  frost. 
The  circulating  pipes  become  choked  with  ice,  when  the  pressure  is  bottled  up 
within  the  boiler,  so  that  if  the  fire  burns  brightly  enough  to  raise  the  pressure 
to  the  ultimate  strength  of  the  plates,  explosion  must  necessarily  ensue,  and  the 
more  hot  water  contained  in  the  boiler,  the  greater  its  force.  These  explosions, 
therefore  are  attributed  simply  to  excessive  pressure,  and  to  prevent  this,  it  is 
recommended  that  every  boiler  should  have  fixed  to  it  a  metallic  safety-valve, 
which,  being  unaffected  by  changes  of  temperature,  would  come  to  the  rescue 
when  frost  sealed  the  other  outlets. 

It  may  be  added  that  should  the  water  supply  at  any  time  run  short,  whether 
from  frost  or  from  being  suddenly  cut  off  by  the  water  company,  it  might  be 
well  to  withdraw  the  fire  before  the  boiler  can  be  run  dry  and  overheated,  not 
that  it  is  thought  that  such  serious  consequences  would  result  from  the  sudden 
re-introduction  of  the  water,  as  it  is  very  generally  supposed,  but  the  boiler,  if 
heated,  might  be  seriously  strained  and  injured,  though  it  is  questioned  if  it 
would  be  destroyed.  It  may  easily  be  ascertained  whether  the  boiler  is  sup- 
plied with  water  or  not,  bj'  opening  a  test  tap  on  the  circulating  pipes. 

The  annexed  wood  engraving  shows  a  vertical  section  at  one-third  size  of  the 
safety-valve,  recommended  on  account  of  its  simplicity,  which  is  a  ininiature 


adaptation  of  a  valve  in  very  satisfactory  use  on  many  of  the  arge  steam 
boilers  '.mder  the  inspection  of  the  Association.  It  is  of  external  pendulous 
dead  weight  construction,  the  seat  of  the  valve  being  spherical,  and 
without  either  guide  fangs  or  spindle,  so  that  there  is  nothing  to  interfere  with 
iti  free  action  or  impede  the  thoroughfare.  The  central  hollow  pedestal  ou 
which  the  valve  seats,  is  of  brass,  as  well  as  the  external  cylindrical  shell  which 
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drops  over  it,  and  contains  the  valve  itself,  while  the  weight  is  sirapl'-  a  ring  of 
lead.  The  area  of  the  opening  at  the  valve  seat  is  a  quarter  of  a  square  inch, 
so  that  every  pound  weight  on  the  valve  gives  a  pressure  of  41b.  on  the  boiler, 
while  4!5ft.  is  the  total  head  of  water  which  the  valve  shown  is  calculated  to 
balance.  It  is  important  that  these  safety-valves  should  not  have  a  greater  load 
on  them  than  that  due  to  the  head  of  water,  as  many  of  the  boilers  are  not 
strong  enough  to  bear  it,  and  therefore  the  safety-valves  will  require  diflerent 
loads  for  different  positions.  The  proportions  of  the  shell  and  dead  weight 
have  therefore  been  arranged  for  easy  calculation,  the  shell  being  adapted  for  a 
constant  head  of  10ft.  of  water,  and  the  lead  weight  for  a  head  of  35ft..  which  is 
equal  to  10ft.  for  each  inch  measured  upon  it  vertically,  since  it  is  3iin.  high. 
Thus,  with  the  lead  weight  as  shown,  the  valve  is  adapted  for  a  column  of  45ft. : 
with  a  weight  of  3iu.  high,  for  a  column  of  40ft. ;  with  one  of  2in.,  for  a  column 
of  30ft. ;  and  of  lin.  for  a  column  of  20ft. ;  while,  should  the  valve  be  required 
to  balance  a  column  of  greater  height  than  45ft.,  the  lead  vi-eiglit  could  easily 
be  increased  either  in  height  or  diameter.* 

The  position  of  the  valve,  and  the  mode  of  fi.xing  it  to  the  boiler,  rnnst  depend 
upon  convenience  in  each  instance.  It  is  shown  in  the  drawing  with  .i  wrought- 
ii'on  flange,  attached  to  the  valve  with  a  screwed  nipple,  and  which  can  be 
secured  to  the  boiler  by  bolts  tapped  into  the  plate.  This  may  be  convenient  in 
some  cases  where  the  valve  can  be  planted  directly  on  the  top  of  the  boiler: 
while  in  others,  it  may  be  better  to  fix  it  with  a  short  pipe,  which  can  be 
curved  or  not  as  required.  In  one  already  fixed,  the  brickwork  above  the  boiler 
was  recessed,'and  the  valve  placed  in  the  niche,  being  covered  in  out  of  harm's  way 
by  a  small  cast-iron  door,  fitting  into  a  cast-iron  frame  driven  into  the  brick- 
work. This  valve  was  fixed  in  consequence  of  the  frost  of  .January,  1865,  and 
has  not  been  found  to  give  any  trouble  from  leakage  or  otherwise. 

With  regard  to  the  cost  of  these  valves,  it  appears,  from  an  estimate  obtained 
from  a  brassfounder,  that  they  can  be  made  for  about  10s.  each,  while,  if 
applied  to  boilers  alreadj'  in  use,  the  connection  would  probably  cost  5s.  for 
material,  and  another  5s.  for  labour,  making  about  £1  in  all;  but,  if  the  boilers 
were  adapted  for  them  when  first  made,  and  the  valves  fixed  at  the  same  time, 
they  could  be  turned  out  complete  for  about  10s.,  so  that  it  will  be  seen  the 
expense  is  inconsiderable. 

There  may  doubtless  be  other  safety-valves  of  equal  merit  with  the  above, 
but  on  account  of  its  known  efficiency  under  other  circumstances,  it  is  trusted 
that  the  preceding  description  will  prove  of  service,  but  whether  this  particular 
construction  be  adopted  or  not,  it  is  recommended  that  no  new  household  boiler 
should  be  turned  out  without  an  efficient  safety-valve  of  some  sort,  while  boilers 
in  use  without  them,  having  supply  pipes  at  all  liable  to  be  affected  by  fi'ost, 
should  have  a  valve  added  as  shortlj-  as  possible. 


Since  the  above  was  written,  the  views  therein  expressed  have  been  corro- 
borated bj'  practical  experiment,  which  showed  that  the  danger  of  injecting 
water  into  red-hot  boilers  lias  been  greatl3-  exaggerated.  These  experiments 
were  conducted  on  Saturday,  the  2nd  inst.,  and  I  am  indebted  for  the  means 
of  carrying  them  out  to  the  kindness  of  Messrs.  Isaac  Storey  and  Son,  of  Man- 
chester, who  provided  me,  at  their  own  expense,  with  three  boilers,  at  the  same 
time  affording  the  assistance  of  their  workmen,  with  all  necessary  appliances 
and  the  convenience  of  their  premises,  on  which  the  experiments  were  conducted. 
As  the  question  involved  is  one  of  very  general  importance,  relating  not  onh'  to 
the  safety  of  household  boilers,  but  also  to  the  explanations  so  frequently  given 
of  the  cause  of  explosions  occurring  to  large  steam  power  boilers,  it  is  thought 
that  the  details  of  the  experiments  would  prove  of  interest. 

Three  different  boilers  were  experimented  on,  all  of  them  being  of  the  ordinary 
household  circulating  class. 

The  first  of  these  boilers  was  made  of  copper,  weighed  G21bs.,  and  measured 
14iins,  in  height,  ll^ins.,  in  width,  by  13f  ins.  in  depth  at  the  bottom,  and  about 
Sins,  at  the  top,  which  gave  an  internal  capacity  of  1  cubic  foot  as  nearlj^  as 
may  be.  This  was  placed,  when  perfectly  empty,  on  the  top  of  a  brisklj'  burn- 
ing fire,  as  well  as  surrounded  with  it,  and  allov.'ed  to  remain  so  for  a  considerable 
time,  till  the  bottom  became  thoroughly  red-hot,  and  lumps  of  lead  freely  melted, 
-though  but  loosely  Laid  on  the  top,  which  was  the  coldest  part  of  the  boiler,  being 
out  of  the  reach  of  the  flames.  When  the  boiler  was  in  this  condition,  water 
was  suddenly  let  into  it  through  a  pipe  about  -^in.  in  bore,  connected  to  the 
Water  Company's  main.  No  explosion,  however,  took  place,  the  boiler  was  not 
stirred  from  its  seat,  neither  did  it  tremble  or  evince  the  slightest  signs  of  in- 
ternal commotion  ;  all  that  took  place  was  a  rush  of  steam  through  an  outlet 
jin.  in  diameter,  left  on  the  top  of  the  boiler.  It  was  necessary  to  have  this 
opening,  or  the  water  would  not  have  found  its  way  into  the  boiler  at  all,  as  was 
proved  by  actual  experiment  with  it  closed,  when  the  first  puff  of  steam  gene- 
rated forbade  the  entry  of  more  water,  and  drove  back  through  the  feed  pipe. 
The  opening,  however,  would  not  have  had  the  slightest  efl'ect  in  preventing  tlie 
bursting  of  the  boiler,  if  the  views  entertained  with  regard  to  the  explosive 
effect  of  dashing  water  on  red-hot  plates  were  correct,  the  action  of  which  is 
supposed  to  be  as  irresistible  and  instantaneous  as  that  of  gunpowder. 

The  result  of  this  experiment  wiis  so  unmistakable  that  it  appeared  of  itself 
to  be  conclusive,  but  still  it  was  thought  more  salisfactory  to  repeat  it  with 
another  boiler,  of  slightly  different  dimensions,  by  way  of  corroboration. 

The  second  boiler,  which  like  the  first,  was  of  copper,  weighed  441bs.,  and 
measured  11  tf in.  in  height,  ll|in.  in  width,  by  lOiin.  iu  depth  at  the  bottom, 
and  8^in.  at  the  top,  having  a  flue  tube  running  through  it  6in.  in  diameter,  so 
that  it  had  an  internal  capacity  of  about  Jths  of  a  cubic  foot.  This  boiler  was 
surrounded,  just  as  the  previous  one  had  been,  by  a  brisk  fire,  which  operated 


*  It  may  prove  of  convenience  to  the  brass  founder  to  state  that  for  the  above  pro- 
portioua,  with  a  diameter  of  nine-sixteenths  of  an  inch  at  the  bore  of  the  valve  seating, 
the  weight  of  the  external  brass  shell  should  bL>  lib.  loz.,  as  nearly  as  may  be,  and  that 
of  the  lead  \yeight  -Ijlb.  or  lib.  loz,  for  each  iuih  of  its  he:.?ht. 


not  only  on  the  bottom  and  sides,  but  also  on  the  internal  flue  tube,  and  it  was 
allowed  to  remain  perfectly  empty  as  in  the  previous  experiment,  until  lead, 
loosely  laid  on  the  toj),  freely  melted,  and  nearly  half  of  the  boiler  became  red- 
hot,  when  water  was  suddenly  turned  into  it  through  a  pipe  of  lin.  bore  con- 
nected to  the  boiler  at  one  end  and  to  a  tank,  affording  a  head  of  from  6  to  8ft. 
in  height  at  the  other.  This  plan  of  feeding  was  adopted  in  preference  to  that 
in  the  first  experiment,  thinking  that  the  increased  size  of  the  pipe  would  give  a 
more  sudden  injection  of  water,  and  thus  prove  more  favourable  to  an  instanta- 
neous generation  of  steam.  The  result,  however,  was  precisely  the  same  as  in 
the  previous  experiment ;  no  explosion  whatever  occurred,  the  boiler  remained 
perfectly  still,  and  the  only  effect  of  the  injection  of  the  water  was  the  escape  of 
a  jet  of  steam  through  an  orifice  lin.  in  diameter,  which  had  been  left  open  on 
the  top  of  the  boiler. 

This  experiment,  therefore,  completely  corroborated  the  previous  one  ;  but 
inasmuch  as  both  of  the  boilers  referred  to  above  were  made  of  copper,  whereas 
many  in  use  are  m.ade  of  cast-iron,  it  was  thought  well  to  repeat  the  experiment 
with  a  cast-iron  boiler,  which  it  was  expected  would  prove  more  favourable  to 
explosion,  not  only  on  account  of  the  brittleness  of  its  material,  but  also  from 
its  greater  weight  of  metal,  which  would  afford  increased  capacity  for  heat,  and 
thus  for  rapidly  generating  steam. 

The  third  boiler,  which,  as  just  stated,  was  of  cast-iron,  weighed  851bs.,  and 
measured  loiin.  in  length,  lOin.  in  height,  by  n^in.  in  depth  at  the  bottom 
andSiin.  at  the  top,  having  an  internal  capacity  of  less  tlian  a  cubic  foot,  while 
the  bottom  was  arched,  which  increased  the  heating  surface.  This  boiler,  like 
the  previous  ones,  was  heated  till  the  greater  part  of  it  became  red  hot,  and'lead 
melted  on  the  top  ;  indeed,  it  was  in  such  a  glowing  heat,  that  it  appeared,  on. 
looking  into  it  through  a  small  ortiice,  as  if  the  bottom  had  been  burnt  out,  and 
the  eye  was  looking  directly  into  the  fire  itself.  AVater  was  then  laid  on,  as  in 
the  previous  experiments,  by  means  of  a  pipe  lin.  in  diameter,  connecting  the 
boiler  to  a  tank  giving  a  head  of  from  6ft.  to  8ft.,  but  there  was  no  orifice  left 
open  on  the  top  of  the  boiler  as  before,  a  safet3--valve,  loaded  to  a  pressure  of 
about  351bs.  on  the  square  inch,  being  substituted.  On  opening  the  tap  iu  the 
connecting  pipe,  and  letting  the  water  on,  no  result  whatever  was  apparent. 
The  safetj'-valve  did  not  blow, and  the  boiler  neither  cracked  nor  Ircmbled,  but 
the  feed  pipe  was  found  to  get  hot  np  to  the  tap,  some  15ft.  from  the  boiler,  as 
if  the^  steam  was  beating  back  and  forbidding  further  entrj'  of  the  water.  After 
allowing  the  boiler  to  rest  in  this  position  for  some  time,  with  the  fire  briskly 
burning  around  it,  the  safety-valve  was  lifted,  when  a  very  moderate  escape  of 
steam  took  place,  and  continued  as  long  as  the  valve  was  "kept  open,  but  ceased 
as  soon  as  it  was  allowed  to  fall.  Finding  that  no  result  could  be  produced 
with  the  safety-valve  attached  to  the  boiler,  it  was  removed,  and  an  orifice  of 
Ijin.  in  diameter  left  open  instead.  On  turning  the  water  on  again  a  jet  of 
stearn  escaped  from  the  orifice  as  before,  and  shortly  after  the  boiler  cracked  on 
one  side  from  the  top  to  the  bottom  with  a  sharp  report.  This  was  due  simply 
to  the  contraction  of  the  metal,  and  the  rupture  did  not  spread,  neither  did 
the  boiler  stir  from  its  seat.  The  water  was  kept  on  till  the  boiler  w.as  nearly 
filler!,  but  no  result  followed  different  to  those  already  described. 

To  render  the  experiments  as  conclusive  as  possible,  it  was  thought  well  to 
repeat  the  last  one  for  corroboration,  and  therefore  the  boiler  was  removed  from 
the  fire,  emptied,  and  replaced,  the  connections  being  completed  just  as  before 
with  the  exception  that  the  safety-valve  was  omitted,  and  the  orifice  on  the  top 
reduced  to  a  diameter  of  three-eights  of  an  inch.  On  turning  ou  the  water 
again,  the  only  result  was  a  jet  of  steam  as  before,  which  issued  from  the  orifice 
on  the  top  of  the  boiler  in  a  constant  stream  as  long  as  the  feed  tap  was  kept 
open,  and  intermittently  when  it  was  opened  and  closed  alternately. 

It  should  be  added  that  the  capacity  of  these  boilers  was  such  that  a  pressure 
of  about  1501b  on  the  square  inch  would  have  been  generated  within  them  by  the 
evaporation  of  a  quarter  of  a  pint  of  water  in  the  two  larger  ones,  and  an  eio-hth 
of  a  pint  in  the  smaller  one,  and  though  they  were  heated  all  over,  as  already 
described,  yet  it  is  clear  that  that  pressure  could  never  have  been  attained,  or 
even  appro.ached,  as  the  light,  flat-sided  copper  boilers  did  not  bulge  in  the 
least,  while  the  rush  of  steam  from  the  outlet  never  appeared  more  thau 
could  be  taken  off  by  an  ordinary  safetj'-valve. 

It  will  be  seen  from  the  results  of  the  foregoing  experiments,  that  all  the 
attempts  to  explode  the  boilers  totally  failed.  Every  endeavour,  however,  was 
made  to  succeed,  and  everything  that  glowing  red  hot  plates  and  cold  water  could 
do,  under  the  circumstances  described,  was  done,  while  it  is  thought  that 
the  test  adopted  was  much  more  severe  than  any  which  could  occur  in 
actual  work,  either  to  a  household  boiler  on  the  occurrence  of  frost,  or  to 
one  employed  for  engine  power  on  the  furnaces  being  over-heated,  and  the 
feed  suddenly  re-admitted  to  the  red  hot  plates.  In  the  case  of  the  house- 
hold boiler,  the  fire  rarely  operates  further  than  upon  the  bottom  and 
one  or  two  of  the  sides,  whcieas  the  experimental  ones  were  completely  sur- 
rounded by  fire,  so  that  the  amount  of  heated  surface  was  greater  iu  the 
experiment  than  it  could  be  in  practice  ;  while  the  injection  of  the  water 
through  the  supply  pipe  of  an  inch  bore,  simply  by  opening  a  tap,  was,  it  is 
thought,  at  least  as  sudden  as  it  possibly  could  be  by  the  thawing  of  a  column  of 
ice;  added  to  which  it  was  shown  by  experiment  that  the  water  would  not  flow 
into  the  boiler  without  a  free  outlet  as  well  as  a  free  inlet,  so  that  unless  both  of 
the  circulating  pipes  were  open  at  the  same  time,  but  little  water  would  get  into 
the  boiler.  In  the  case  of  the  steam  boiler  for  engine  purposes,  its  capacity 
would  be  very  much  larger  in  comparison  with  the  amount  of  heated  surface 
exposed  on  the  furnace  crowns  being  laid  bare  than  in  the  experimental  ones,  so 
that  the  force  of  the  steam  would  bo  proportionally  reduced,  and  so  much  so  iu 
practice  as  to  bo  completely  swallowed  up. 

The  experiments  wer2  witnessed  by  others  as  well  as  myself,  the  desire  of  all 
being  to  make  them  as  satisfactory  and  conclusive  as  possible,  and  though  wc 
failed  in  exploding  the  boilers,  I  trust  something  may  have  been  done  towards 
cxi)loding  the  theory  they  were  instituted  to  test,  a  theory  which  has  done  so 
much  to  perpetuate  fatal  steam  boiler  explosions  by  arresting  full  investigation, 
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and  throwing  dust  iu  the  eyes  of  coroners  and  jurors,  wliile  iuquiriiis  into  the 
cause  of  these  sad  catastrophes. 

These  experiments  may,  it  is  thonght,  be  accepted  as  conclusive,  that  the  idea 
of  explosions  avishig  from  tlie  instantaneous  generation  of  a  large  amount  of 
steam  through  the  injection  of  water  on  to  hot  plates  is  a  fallacy ;  and  that  the 
bursting  of  circulating  boilers  during  frost  is  dm  sinipl}'_  to  accumulated  steam 
pressure  within  them  from  the  choking  of  the  outlet  pipes  with  ice,  while  that 
pressure  may  be  relieved  and  explosion  prevented  by  a  good  safety-valve,  as 
previously  recommended. 


institutio:n  op  civil  engineers. 

on  the  working  op  steep  gradients  and  sharp  curves 
on  railways. 

By  Captain  H.  W.  Ttlee,  Assoc.  Inst.  C.E. 

It  was  remarked  that  the  comparative  terms,  steep  and  sharp,  had  acquired 
at  the  present  day  a  signification  verj-  different  from  what  they  conveyed  to 
engineers  a  few  years  since.  The  locomotive  engine  hid  been  gradually  trained 
and  adapted  to  "gradients  of  1  in  100,  1  iu  50,  1  in  25,  and  1  in  12,  combined 
with  curves  of  from  30  chains  down  to  15, 10,  5,  and  even  2  chains  radius ;  and 
during  all  this  progress,  the  result  of  so  much  labour  and  ingenuit}',  the  system 
of  bite,  or  adhesion,  by  plain  surfaces,  had  steadily  triumphed  as  a  means  of 
converting  steam-power  into  tractive  force.  The  co-efficient  of  adhesion  was 
always  iiT  the  first  instance  under-estimated;  and  the  central-rail  system,  first 
patented  by  Mr.  Vignoles  (il.  Inst.  C.E.)  and  Mr.  Ericsson,  on  the 
7th  of  September,  1830,  was  intended  to  provide  extra  adhesion  on  what  were 
now  considered  moderate  gradients,  in  place,  apparently,  of  the  well-known  rack- 
rail  of  Blenkinsop. 

In  conveying  heavj'  loads  up  gradients  much  less  steep  than  several  which 
had  been  worked,  for  a  greater  or  less  number  of  years,  with  eagiues  of  ordinary 
construction,  a  want  of  extra  adhesion  had  been  seriously  felt,  and  various 
expedients  had  been  resorted  to  for  obtaining  it.  M.  Plachat  proposed,  iu  con- 
structing railway's  over  the  Alps,  to  utilise  the  adhesion  not  only  of  all  the 
wheels  of  the  engine  and  tender,  but  also,  by  the  use  of  additional  cylinders, 
&c.,  to  them,  of  all  the  vehicles  composing  a  train.  Mr.  Sturrock  had  added 
cylinders  and  the  necessary  apparatus  to  the  tenders,  and  employed  them  for 
some  time  as  assistant  engines  on  certain  parts  of  the  Great  Northern  Railwaj-. 
M-  Thouvenot,  on  the  continent,  and  Mr.  Pairlie,  in  this  country,  combined  two 
tank  engines  in  one,  placed,  as  it  were,  back  to  back,  and  united  as  to  their 
boilers  aud  fire-boxes. 

In  the  ordinary  sj-stem  of  obtaining  adhesion  by  bearing- vi  heels  oulj-, 
whether  of  an  engine  and  tender,  or  of  a  double  engine,  or  of  two  engines 
coupled  together,  the  weight  of  the  motive  power  required  to  be  increased  for  a 
given  amount  of  adhesion,  in  proportion  to  the  load  or  to  the  steepness  of  the 
gradient.  The  limit  of  the  gradient  up  which  such  an  engine  could  take  a 
load  might  roughly  be  defined  by  the  co-efficient  allowed  for  adhesion. 
Supposing  this  tobc  one-tenth,  then  1  in  10  w.as  (omitting  friction')  the  gradient 
on  which  an  engine  might  move  itself,  but  on  which  no  load  could  be  taken. 
As  on  the  railway  over  Mont  Cenis,  the  adhesion  might  vary  from  one-sixth  to 
one-twelfth,  and  as  gradients  were  required  of  1  in  12,  it  was  necessary  to  adopt 
some  other  method  than  that  of  trusting  to  adhesion  by  bearing  wheels  ;  and 
having  a  high  summit  to  surmount,  it  was  of  great  importance,  with  reference 
to  cost  of  working,  to  save  weight  in  the  engine  as  well  as  in  the  trains.  By 
adopting  the  principle  of  horizontal  wheels  and  a  central  rail,  Mr.  Pell  (Assoc. 
Inst.  C.E.)  found  the  means  of  doubling  the  adhesion,  at  the  same  time  that 
by  the  use  of  steel,  the  engine  was  made  lighter  than  it  could  otherwise  have 
been.  This  principle  was  first  tested,  experimentally,  on  the  Cromford  and  Higli 
Peak  Railway ;  and  subsequently  on  a  line,  Ij  mile  in  length,  laid  on  the  road 
over  the  Mont  Cenis,  with  an  average  gradient  of  1  in  13,  containing 
curves  with  radii  varying  from  4  to  2  chains.  The  gauge  was  3  feet 
7f  inches  (I'lO  metre),  and  the  middle  rail  was  laid  on  its  side 
iiorizontall3-,  at  an  elevation  (to  its  centre)  of  7iin.  above  the  bearing 
rails.  The  engine  constructed  specially  for  the  Mont  Cenis  was  partly 
of  steel.  Its  weight  was  noxv  14  tons,  and  its  mean  weight,  when 
fully  loaded  with  fuel  and  water,  17  tons,  of  which  2  tons  13  cwt.  was 
for  the  machinery  connected  with  the  horizontal  wheels.  Tliere  were  only  two 
cylinders,  each  15in.  in  diameter,  with  a  length  of  stroke  of  16in.,  which 
worked  both  the  four  coupled  horizontal,  and  the  four  coupled  vertical,  wheels, 
all  27in.  diameter.  The  wheel  base  of  tlie  vertical  wheels  was  6ft.  lOin.,  and 
that  of  the  horizontal  wheels  was  2ft.  4iu.  The  pressure  upon  the  horizontal 
wheels  could  be  regulated  by  the  engine  driver  at  pleasure  from  the  foot-plate. 
This  pressure  was  applied  through  an  iron  shaft,  connected  by  means  of  right 
and  left-handed  screws  with  a  beam  on  each  side  of  the  middle  rail,  and  these 
beams  acted  upon  volute  springs,  whicli  pressed  the  horizont.il  wheels  against 
that  rail.  The  pressure  employed  during  the  experiments  was  from  2^  to  3  tons 
on  each  horizontal  wheel,  or  10  tons  altogether;  but  the  pressure  actually  pro- 
vided for,  and  which  might,  when  necessary,  be  employed,  was  6  tons  upon  eacli, 
or  24  tons  upon  the  horizontal  wheels.  The  vertical  wheels  were  worked 
indirectly  by  piston  rods  from  the  front,  and  the  horizontal  wheels  directly 
by  piston  rods  from  the  back  of  the  c.ylinders.  The  results  of  the  dif- 
ferent experiments  on  the  Mont  Cenis  Experimental  Railway  were  given  iu 
several  tables,  which  showed  that  considerably  more  could  be  accomplished 
than  had  been  proposed  in  the  programme  handed  to  the  French  and  Italian 
Governments.  During  the  official  trials,  in  the  month  of  July,  1865,  befoie 
the  French,  Italian,  and  Russian  Government  Commissioners  and  others,  with 
a  load  of  24  tons,  exclusive  of  the  engine,  the  distance  run  in  fifteen  trips  wa< 
ol'040  kilometres  (31f  miles,   nearly)   at  an  average  speed  iu  ascending    of 


10*704  kilometres  (6.65  miles)  per  hour;  wliile  with  a  load  of  16  tons,  the 
distance  run  in  eight  trips  was  29'12  kilometres  (18.09  miles),  at  a  speed  of 
lo'6  kilometres  ()0  miles  nearly)  per  hour.  During  these  twenty-tliree  trips, 
the  pressure  of  the  steam  increased  oOOlbs.,  or  211bs.  on  the  average  for  each 
run.  In  tlie  month  of  November,  1865,  when  some  other  trials  were  made,  a 
maximum  speed  was  attained  of  12  kilometres  (7.46  miles)  per  hour,  with  a 
load  of  24  tons,  and  IS  kilometres  per  hour,  with  a  load  of  16  tons.  As 
evidence  of  the  power  of  the  breaks,  it  was  stated  that  when  the  ordinary  and 
the  central  rail  breaks  were  combined,  with  a  gross  load  of  41  tons,  descending  a 
gradient  of  1  in  12,  at  a  speed  of  about  6  kilometres  per  hour,  tlie  train  was 
stopped  within  20  metres,  while  under  similar  circumstances  a  gross  load  of 
33  tons  having  a  speed  of  about  12  kilometres  per  hour,  was  stopped  in 
20  metres.  It  was  remarked  during  the  later  trials,  that  the  engine 
aud  train  gained  speed  on  tlie  sharpest  curves.  This  effect,  so  contrary  to 
general  practice,  was  produced,  partlj'  by  the  action  of  the  horizontal  guide 
wheels,  which  kept  the  engine  and  the  wagons  in  their  proper  positions  with 
respect  to  the  rails,  and  partly  to  the  fact  that  the  gradients  on  the  curves  had 
been  slightly  eased,  while  the  gradients  on  the  straighter  portions  had  been 
made  proportionally  steeper,  with  the  intention  of  as  nearly  as  possible 
balancing  the  resistances. 

Another  system  for  working  steep  inclines — that  of  Signor  Agndio — had 
found  support  in  Italy.  In  it  two  stationary  engines  were  emploj-ed,  one  at 
the  summit  and  the  other  at  the  bottom  of  an  inclined  plane,  which  acted 
upon  the  same  double  endless  rope,  kept  stretched  by  a  tension  wagon  hanging 
upon  it  at  each  extreniitj'.  This  rope  ran  between  the  rails,  and  over  two  sets 
of  wheels  worked  by  the  stationary  engines,  from  which  it  received  its  move- 
ment by  friction.  It  did  not  act  directly  upon  the  train,  but  was  connected 
with  an  engine,  called  the  "locomoteur  funioulaire,"  supported  on  a  bogie 
frame  at  each  end,  and  carrying  a  system  of  drums  and  wheels,  by  the  action 
of  which  the  required  motive  power  was  obtained  indirectly  bj'  the  moving 
rope.  Experiments  tried  with  this  system  on  the  Dusino  incline  between 
Turin  and  Genoa  in  August,  1863,  appeared  to  have  given  great  satisfaction  to 
the  Commissioners  of  tlie  Royal  Institute  of  Lombard}'.  But  the  author  was 
inclined  to  think,  that  neither  this  system,  nor  any  other  yet  developed,  could 
compete  with  the  central  rail  system  for  general  traffic  on  gradients  up  to  1  in 
10  or  1  in  12. 

For  mountain  passes  the  author  believed  the  middle  vail  system  possessed 
great  advantages.  Besides  being  of  service  in  the  ascent,  it  afforded  the  means 
of  employing  pressure  breaks,  acting  with  any  amount  of  force,  to  any  number 
of  vehicles,  and  thus  rendered  the  descent  safe,  and  supplied  a  remedy  against 
bad  oonseq:;ences  from  a  fracture  of  the  couplings.  It  also  prevented  the 
engines,  or  any  vehicles  of  the  train  that  were  supplied  with  guide-wheels,  from 
leaving  the  line,  from  a  defect  in  the  permanent  w.ay  or  rolling  stock.  A 
country  which  required  very  steep  gradients  demanded  also,  in  most  cases,  very 
shai'p  curves;  and  the  central  rail  contributed  to  safety  as  much  in  respect  to 
the  latter  as  to  the  former.  On  the  Mont  Cenis  Experimental  Railway,  the 
bearing-wheels  of  the  engine  left  the  rails  on  two  occasions,  and  on  both  they 
were  brought  back  to  the  rails  bj'  the  guiding  power  of  the  central  rail.  As, 
however,  iu  the  course  of  about  three  months,  the  line  was  expected  to  be 
opened  from  Susa  to  Lanslebourg  or  Modane,  and  in  from  five  to  six  months 
from  the  present  time  throughout  its  whole  length  of  48  miles  between  St. 
Jlichel  de  Maurienue  and  Susa,  there  would  then  be  an  opportunity  of  becoming 
better  acquainted  with  this  plan. 


At  the  monthly  ballot  the  following  candidates  were  ballotted  for  and  duly 
elected  : — as  members — -Mr.  Amias  Charles  Audros,  Resident  Engineer  of  the 
New  Dock  Works,  Leitli ;  Mr.  Henry  David  Purness,  Locomotive  Superintendent 
of  the  Riga-Dunaburg  and  Dunaburg-Witepsk  Railways  ;  Mr.  Robert  Edward 
Johnston,  Engineer  of  the  Shrewsbuiy  and  Hereford,  Shrewsbury  and 
Wellington,  and  Shrewsbury  and  Welshpool  Railways ;  Mr.  William  Jarvis 
McAlpine,  New  York  ;  and  Mr.  Allan  Wilson,  Westminster ;  as  Associates,  Mr. 
Horace  Bell,  Executive  Engineer,  Public  Works  Department,  Bengal ;  Mr. 
Francis  Bramah  Gilbertson,  South  Eastern  Railway  of  Portugal ;  Mr.  Spencer 
Herapath,  Kensington  :  Mr.  George  Houghton,  Resident  Engineer  on  the 
Berlin  Gorlitz  Railway ;  Jlr.  Charles  Harlowe  Lowe,  Assistant  Surveyor  of 
St.  Maryleboue ;  Major  William  Palliser,  Army  and  Navy  Club  ;  and  Mr  Edward 
Pritchard,  Surveyor  to  the  Local  Board,  Bedford,  Lancashire. 


INSTITUTION    OP    ENGINEERS    IN   SCOTLAND. 


On  Fridaj-  night,  the  22nd  ult.,  a  convereazione  aud  assembly  in  connection 
with  the  Institution  of  Engineers  and  Shipbuilders  in  Scotland  took  place  in 
tlie  Queea's  Rooms,  West  End,  Glasgow.  A  numerous  and  brilliant  company 
assembled  upon  the  occasion.  Amongst  the  gentlemen  present  were  Professor 
Rainy,  Professor  Allen  Thomson,  Bailie  AVilliam  Taylor,  Bailie  Gilkisou,  Bailie 
Collie,  Bailie  Murray,  Sheriff  Galbraith,  Mr.  J.  G.  Laurie,  President  of  the 
Institution,  &c.  Letters,  explanatory  of  absence,  were  received  from  Professor 
Sir  William  'L'homson,  Professor  C.  Piazzi  Smyth,  and  the  Lord  Provost.  In 
two  of  the  ante-rooms  a  number  of  photographs,  various  engineering  models, 
and  a  miscellaneous  assortment  of  other  objects  of  interest,  were  exhibited. 
Particular  attention  was  directed  to  several  views  of  the  great  pyramid  of  Jeezeh, 
and  the  measuring  bars,  &o.,  employed  by  Professor  Smyth  during  his  sojourn 
in  Egyut ;  as  also  to  specimens  of  the  Atlantic  cable.  During  the  evening,  Mr. 
Thomas  Inglis,  C.E.,  Glasgow,  gave  a  description  of  the  great  pyramid,  which, 
at  the  instance  aud  on  behalf  ot  JNIr.  Aiton,  formerly  of  Glasgow,  now  of  Wales, 
he  surveyed  during  the  summer  of  1865.  He  remarked  that  in  the  course  of  his 
survey  he  levelled  over  the  structure,  and  found  its  height  to  be  456ft.  The  top 
of  the  pyramid   measured  about  33ft.  square,  and  the  area  of  the  foundation 
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covered  was  upwards  of  13  acres.  In  the  large  hall,  decorated  for  the  occasiou 
by  Mr.  Alexander  Cochrane,  Renfield-street,  dancing  was  commenced  shortly 
after  ten  o'clock,  and  continued  for  some  hours  to  the  music  of  Mr.  R.  J.  Adams, 
band. 


ROYAL  GEOGRAPHICAL  SOCIETY. 


The  seventh  meeting  of  the  present  session  of  this  Society  was  held  at  Bur- 
lington House,  on  Monday  evening,  the  25th  February,  Sir  R.  I.  Murchison, 
Bart.,  Pfesident,  in  the  chair. 

The  first  paper  read  was  "  On  Explorations  of  the  Purus  and  Aquiry  in  the 
Amazons  Basin,"  by  W.  Chandless,  Esq.,  M.A.  Mr.  Chandless  was  incited  to 
the  exploration  of  this  stream  by  the  importance  attached  to  it  by  the  people 
of  Southern  Peru  and  Brazil,  as  well  as  by  European  g-eographers,  who  supposed 
it  would  form  an  uninteiTupted  water-communication  between  the  rich  provinces 
of  Southern  Peru  and  the  Atlantic,  via  the  Amazons.  All  previous  attempts  to 
ascend  it  had  been  frustrated,  not  by  difficulties  in  its  navigation,  but  by  lack 
of  perseverance  and  enterprise.  In  1861  Mr.  Chandless  engaged  a  small  native 
canoe  and  a  crew  of  Indians,  and  ascended  the  river  nearly  to  its  sources,  a 
distance  of  1,866  miles,  finding  a  good  depth  of  water,  and  no  obstacles  to 
navigation  for  the  greater  part  of  the  wa}'.  It  is  peopled  onl3'  by  a  few  tribes  of 
Indians,  each  speaking  a  distinct  language.  The  banks  are  formed  of  alluvial 
soil,  and  are  covered  throughout  with  dense  forest,  rich  in  india-rubber  trees  and 
other  vegetable  products  of  commercial  value.  The  stream,  however,  was  found 
not  to  lead  to  the  settled  districts  of  Southern  Peru,  as  had  been  supposed  ;  the 
Indians  met  with  near  the  sources  had  never  had  communication  with  white 
men  or  civilised  tribes,  and  were  ignorant  of  the  use  of  iron.  A  specimen  of 
their  stone  axes  was  exhibited  at  the  meeting,  and  it  was  supposed  that  this 
tribe  was  the  same  as  the  one  spoken  of  by  the  Count  de  Castelnau,  who  heard 
of  them  when  descending  the  Ucayali,  in  1846.  In  1865  Mr.  Chandless  under- 
took a  second  journey,  with  the  view  of  ascending  the  Aquiry,  the  most 
important  southern  affluent  of  the  Purus,  which  he  thought  might  possibly  be 
the  navigable  river  known  as  the  Madre  di  Dios,  flowing  from  the  Andes,  east 
of  Cusco.  He  ascended  this  stream  also  nearest  to  its  source,  finding  it  to 
terminate,  like  the  main  river,  in  the  midst  of  trackless  forests.  He  then 
attempted  to  cross  by  land,  and  hewed  a  way  through  the  forest  for  nine  daj-s, 
but  was  obliged  finally  to  abandon  the  attempt.  The  Aquiry  in  the  dry  season 
had  but  little  depth  of  water,  and  in  its  upper  course  was  encumbered  with  trees 
that  had  fallen  from  the  banks ;  but  in  the  flood-season  it  was  a  navigable 
river.  Both  the  Purus  and  the  Aquiry  were  carefully  mapped  during  both 
journeys,  and  Mr.  Chandless  was  so  determined  to  lose  no  opportunity  of  fixing 
his  positions  b}'  astronomical  observation,  that,  on  one  occasion,  when  surprised 
by  a  rising  of  the  water  flooding  the  sand-banks,  the  only  places  on  which  he 
could  find  a  tract  of  open  ground  for  his  purpose,  set  off  down  stream  with  all 
the  speed  the  paddlers  could  master,  in  order  to  beat  the  stream  and  reach  a 
place  where  the  banks  were  yet  uncovered. 

At  the  conclusion  of  the  paper  the  President  commended  in  high  terms  the 
courage  and  ability  of  Mr.  Chandless,  who,  as  a  private  English  gentleman, 
had  accomplished  what  a  powerful  government  had  failed  in,  and  rernindcd 
the  meeting  that  the  Society  had  decreed  him  one  of  the  royal  medals  for 
his  first  exploration  of  the  Purus. 

The  second  paper  was  "  On  the  Rivers  of  Caravaya  in  Southern  Peru,"  by 
Don  Antonio  Kaimondy,  honorary  corresponding  member,  who  had  in  1864 
explored  several  of  the  streams,  formerly  supposed  to  be  the  head-waters  of 
the  Purus,  but  which  are  now  decided  to  flow  into  the  Beni  and  Madeira.  The 
author  traced  the  rivers  San  Gavan  and  Ayapata  from  their  sources  in  the 
snowy  range  of  Caravaya  to  their  junction  with  the  Inambari.  Each  stream 
descends  by  a  narrow,  wooded  ravine,  separated  from  the  others ;  and  the 
scenery,  in  descending  from  the  icy  plains  to  the  rich  tropical  valleys,  was 
described  as  most  magnificent.  A  map  of  the  various  rivers,  detailed  me- 
teorological observations,  and  notes  on  the  distribution  of  the  plants  of  the 
region,  accompanied  the  paper. 


ROYAL  INSTITUTION    OF    GREAT    BRITAIN. 


ON  MR.   GRAHAM'S  RECENT   DISCOVERIES  ON   THE   DIFFUSION 

OF  GASES. 

By  William  Odling,  M.B.,  F.R.S. 

I. 

When  atmospheric  air  is  sepai'ated  from  a  vacuous  or  partially  vacuous  space 
by  a  septum,  partition,  or  bag  of  india-rubber,  some  air  passes  through  the 
septum  into  the  original  vacuous  space. 

Tliis  space  may  be  conveniently  maintained  vacuous,  and  any  air  passing  into 
it  be  simultaneously  withdrawn  and  delivered  for  examination,  by  means  of 
Sprengel's  exhauster. 

Whereas  atmospheric  air  consists  of  about  21  per  cent,  of  oxygen  and  79  per 
cent,  of  nitrogen,  the  air  transmitted  tlirough  india-rubber  into  a  vacuous  space 
is  found  to  contain  about  40  per  cent,  of  oxygen  and  60  per  cent,  of  nitrogen, 
and  to  have  the  property  of  re-inflaming  a  glowing  splinter. 

A  transmission,  therefore,  takes  place  through  tlie  rubber  septum  of  both 
constituents  of  the  atmosphere,  but  there  is  a  greater  proportionate  transmission 
of  its  oxygen  than  of  its  nitrogen. 

Single  or  unmixed  gases,  similarly  separated  from  a  vacuous  space  by  a 
septum  of  india-rubber,  penetrate  the  rubber,  and  enter  the  vacuous  space  with 
the  following  relative  velocities  : — 


Nitrogen 1       |  0x3'gen    2'o5 

Marsh-gas  2'15  |  Hydrogen  5-50 

Carbonic  acid 13.58 

From  these  velocities  the  observed  passage  of  mixed  ogygen  and  nitrogen 
gases  through  india-rubber  is  deducible  by  calculation  ;  and  converselj-,  the 
separate  velocities  of  oxygen  and  nitrogen  are  deducible  from  the  transmission- 
results  obtained  with  atmospheric  air : — 

Oxygen        21     x     2-55         =         53-55      40-4 

Nitrogen      79     x     1  =         79-0        59-6 


132-55  104-0 

The  constituent  gases  of  atmospheric  air  not  only  pass  through  an  india- 
rubber  septum  into  a  vacuous  space,  but  also  into  a  space  containing  some 
other  gas,  such  as  hydrogen  or  carbonic  acid,  and  at  the  relative  velocities  with 
which  the}'  enter  a  vacuous  space ;  but  the  conditions  of  the  experiment  then 
become  more  complicated. 

In  the  case  of  an  india-rubber  balloon  filled  with  carbonic  acid,  for  instance 
not  only  are  atmospheric  oxygen  and  nitrogen  gases  continually  entering  the 
balloon,  but  carbonic  acid  gas  is  continually  and  very  rapidly  escaping  from  it. 

Throughout  the  vacuum  experiment  the  conditions  remain  constant,  the 
hyperoxygenised air  being  withdrawn  as  fast  as  transmitted;  but  in  the  balloon 
experiment  the  oxygen  is  gradually  accumulating  within  the  balloon,  whereby 
the  conditions  are  constantly  vai-ying. 

Eventually,  by  the  rapid  escape  of  carbonic  acid,  the  proportion  or  pressure 
of  oxygen  in  the  internal  mixture  comes  to  exceed  that  in  the  external  air ; 
whereupon  a  reverse  transmission  through  the  balloon,  of  the  excess  of  oxygen 
into  the  external  air,  at  once  begins. 

IL 

Wlien  ordinary  coal-gas  is  separated  from  the  vacuous  space  by  a  septum, 
partition,  or  tul)e  of  platinum,  some  gas  passes  through  the  platinum  septum 
into  the  originally  vacuous  space  as  soon  as,  but  not  until,  the  metal  is  raised 
to  the  temperature  of  ignition. 

Whereas  coal-gas  is  a  variable  mixture  of  marsh-gas  and  hydrogen  with 
several  other  gases  and  vapours,  containing  on  the  average  about  45  per  cent,  of 
marsh-gas  and  40  per  cent,  of  hydrogen,  the  gas  transmitted  through  ignited 
platinum  is  found  to  consist  exclusively  of  hydrogen. 

A  transmission  therefoi-e  of  only  one,  and  that  not  the  most  abundant  of  the 
many  constituents  of  coal-gas,  takes  place  into  the  originall}'  vacuous  space 
through  a  septum  of  ignited  platinum. 

So  that  while  the  nitrogen  of  the  air  is  transmitted  through  a  septum  of  india- 
rubber  in  a  much  smaller  ratio  than  its  oxygen,  the  other  constituents  of  coal- 
gas  are  transmitted  through  a  septum  of  ignited  platinum  in  an  infinitely 
smaller  ratio  than  is  its  hydrogen. 

Experimenting  with  single  or  unmixed  gases,  the  quantity  of  hydrogen  trans- 
mitted through  a  septum  of  ignited  platinum  into  a  vacuous  space  amounting  to 
over  100  cubic  centimetres  in  half  an  hour;  whereas,  under  the  same  conditions, 
the  quantity  transmitted  of  oxygen,  nitrogen,  marsh-gas,  carbonic  acid,  and 
some  other  gases,  did  not  amount  to  -01  cubic  centimetre  in  half  an  hour. 

Further,  the  transmission  of  hydrogen  through  a  septum  of  ignited  platinum, 
as  of  various  gases  through  a  septum  of  india-rubber,  takes  place  into  a  volume 
of  some  other  gas  as  well  as  into  a  vacuum,  but  with  a  similar  complication  of 
results. 

What  is  the  nature  of  these  transmissions  of  gas  through  india-rubber  and 
ignited  platinum  respectively  ?  Are  the  phenomena  in  the  two  cases  similar  or 
dissimilar  to  each  other ;  and  with  what  class  of  actions  are  they  one  or  both 
associated  ? 

IIL 

By  a  sufficient  degree  of  pressure  gases  may  be  forced  through  the  minute 
channels  of  a  porous  septum ;  or,  in  other  words,  may  pass  through  such  a 
septum  by  transpiration. 

But  transpiration  takes  place  only  through  obvious  channels  or  pores,  from 
which  platinum  and  india-rubber  and  platinum  are  entirely  free. 

Again,  transpiration  through  a  porous  system  takes  place  only  in  the  direction 
of  the  preponderating  total  pressure  ;  but  the  transmission  of  gas  through  india- 
rubber  and  ignited  platinum,  from  one  gaseous  space  into  another,  can  take 
place  in  the  opposite  direction  to  that  of  the  total  pressui-e,  and  in  both  directions 
at  the  same  time,  by  a  sort  of  interchange  of  gases  through  the  septum. 

Moreover,  the  composition  of  a  mixed  gas,  such  as  atmospheric  air  or  coal-gas, 
is  not  altered  by  mere  transpiration ;  whereas  the  composition  of  these  mixed 
gases  is  greatly  altered  by  their  transmissions  through  india-rubber  and  ignited 
platinum  respectively. 

Lastly,  every  gas  and  every  mixture  of  gases  has  its  own  special  velocity  of 
transpiration,  irrelative  to  any  other  property  of  the  gas,  and  irreducible  to  any 
general  law.  These  rates  are  altogether  different  from  the  observed  rates  of 
transmission  of  the  same  gases  through  india-rubber  and  ignited  platinum, 
thus : — 

Oxygen l-QO  I  Carbonic  acid    -73 

Nitrogen  "87  |  Marsh-gas -65 

Hydrogen    '44 

From  these  differences  in  the  character  of  the  phenomena,  as  well  as  from 
another  important  difference  hereafter  to  be  nieutioued,  it  is  clear  that  the 
transmission  of  various  gases  through  india-rubber,  and  of  hydrogen  tlirough 
platinum,  is  not  due  to  transpiration. 

IV. 

As  the  channels  of  a  porous  septum  become  more  and  more  minute,  their 
resistance  to  the  bodily  transmission  of  gas  becomes  greater  and  greater,  and 
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the  quantity  of  gas  forced  through  them  less  and  less,  until  at  length  tlie  septum 
becomes  absolutely  impermeable  to  transpiration  under  the  particular  pressure. 

But  such  a  septum,  of  which  the  individual  capillary  channels  are  so  small 
as  to  ofl'er  a  greater  resistance,  or  friction,  to  the  passage  of  gas  through  them 
than  the  available  pressure  can  overcome,  may  nevertheless  present  a  consi- 
derable aggregate  of  interspace,  through  which  the  proper  diffusive  movement  of 
gases,  due  to  their  innate  molecular  mobilit)-,  may  take  place  freelj'. 

When  any  volume  of  gas  is  allowed  access  to  a  vacuous  space,  or  to  an  addi- 
tional gaseous  space,  it  gradually  diffuses  itself  throughout  the  space  afforded  it, 
at  a  rate  inversely  proportionate  for  each  gas  to  the  square  root  of  its  specific 
gravity. 

In  so  far  as  the  aggregate  area  of  interspace  available  for  diffasion  is  greatly 
diminished,  by  the  introduction  of  a  porous  non-transpiring  septum  between  the 
ditl'using  gas  and  the  additional  space  afforded  it,  so  is  the  amount  of  diffusion 
within  a  given  time  proportionably  diminished;  but  in  no  other  aspect  does  the 
septum  appear  to  take  any  part  in  the  action  ;  it  neither  promotes  nor  retards 
the  diffusion,  but  simph-  allows  it  to  take  place  in  proportion  to  the  aggregate 
area  of  the  interspace  which  it  affords. 

The  experimental  determination  bj'  means  of  Buusen's  diflusionometer  of  the 
relative  ditfusion-velocities  of  different  gases  through  a  thin  plate  of  compressed 
graphite — a  septum  without  obvious  pores  and  quite  impermeable  to  transpira- 
tion— has  given  numbers  which  are  almost  identical  with  the  reciprocals  of  the 
square  roots  of  the  specific  gravities  of  the  several  gases  : — 

Hydrogen 380  I  Nitrogen  I'd 

Marsh-gas    1'34  |  Oxygen "95 

Carbonic  acid "81 

Interdiffusion  of  different  gases  takes  place  in  proportion  to  their  respective 
diffusion-velocities.  Thus  with  air  and  hydrogen  separated  from  each  other 
by  a  graphite-septum,  for  every  1  volume  of  air  which  passes  into  the  hydrogen- 
space,  3'8  volumes  of  hydrogen  pass  into  the  air-space. 

Mixed  gases  also  diffuse  away  from  one  another  according  to  their  respective 
diffusion-velocities.  As  a  result  of  even  the  small  superior  diffusiveness  of 
nitrogen  over  that  of  oxygen,  the  proportion  of  oxygen  in  atmospheric  air  has 
been  increased  from  21  to  24'5  per  cent,  by  the  diffusion  of  nitrogen  away  from 
it,  during  its  conveyance  through  several  lengths  of  porous  tobacco-pipe  enclosed 
in  a  vacuous  space. 

The  acts  of  gas  diffusion  through  porous  septa  and  of  gas  transmission  through 
india-rubber  and  ignited  platinum  resemble  each  other  in  several  points.  They 
both  take  place  through  septa  free  from  obvious  pores ;  they  both  take  place 
as  well  in  the  direction  as  against  the  direction  of  the  preponderating  pressure, 
and  also  in  opposite  directions  at  the  same  time  by  a  sort  of  interchange ;  and 
they  both  effect  an  alteration  in  the  composition  of  any  mixed  gas  subjected  to 
their  operations. 

But  they  differ  altogether  from  one  another  in  the  relative  velocities  with 
which  the  gas  movements  in  each  case  are  effected — the  transmissions  of  gas 
through  india  rubber  and  ignited  platinum  being  at  special  rates,  while  the 
diffusions  of  gas  through  porous  septa  are  inversely  as  the  square  roots  of  the 
specific  gravities  of  the  particular  gases. 

Thus  the  specific  gravity  of  nitrogen  being  somewhat  less  than  that  of  oxygen, 
its  rate  of  diffusion  is  accordingly  somewhat  higher,  in  the  proportion  of  101  to 
9-5.  Hence,  if  the  passage  of  air  through  the  rubber  septum  were  due  to 
diffusion,  the  transmitted  air  should  be  rather  richer  in  nitrogen  and  poorer  in 
oxj'gen  than  the  original  air  ;  whereas  the  transmitted  air  is  actually  found  to 
be  very  much  richer  in  oxygen  and  poorer  in  nitrogen  than  the  original  air. 

Again,  hydrogen  having  a  far  lower  specific  gravity  than  marsh-gas,  its 
diffusion  rate  is  very  much  higher,  in  the  ratio  of  380  to  134.  Hence,  taking 
the  proportion  of  marsh  gas  to  hydrogen  in  coal  gas,  as  1  to  1,  and  it  is  usually 
rather  greater,  if  the  passage  of  coal  gas  through  ignited  platinum  were  due  to 
diffusion,  for  every  380  volumes  of  hydrogen  transmitted  there  should  be  131 
volumes  of  marsh  gas  :  but  in  reality  no  marsh  gas  whatever  is  transmitted ;  so 
that  neither  with  the  rubber  septum  nor  with  the  platinum  septum  are  the 
results  due  to  diffasion. 

It  is  rare  to  have  phenomena  of  diffusion  undisturbed  by  phenomena  of 
transpiration,  or  phenomena  of  transpiration  undisturbed  by  phenomena  of 
diffusion ;  but  since  the  alteration  iu  the  composition  of  a  mixed  gas  by  its 
passage  through  a  transpiring  diffusing  septum  is  affected  solely  by  diffusion, 
the  results  obtained  with  the  rubber  and  platinum  septa  are  not  due  to  joint 
transpiration  diffusion. 

V. 

A  septum  may  be  quite  free  from  pores  of  any  kind  or  degree  of  minuteness, 
and  so  far  be  absolutely  impermeable  to  the  passage  of  gas  through  it  in  the 
form  of  gas,  but  may  nevertheless  permit  a  considerable  transmission  of  certain 
gases  by  their  prior  solution  or  liquefaction  in  the  substance  of  the  septum. 

The  merest  film  of  water-,  as  of  a  soap-bubble  for  instance,  is  quite  imper- 
meable to  gas  as  gas ;  but  allows  the  ready  transmission  of  a  soluble  gas,  such 
as  ammonia,  through  it,  by  reason  of  a  prior  solution  or  liquefaction  of  the  am- 
monia in  the  film  of  water. 

The  film  of  water  may  be  replaced  by  'a  moist  membrane  of  any  degree  of 
thinness  or  thickness,  with  a  similar  result. 

In  this  case  the  phenomenon  consists  in  a  solution  of  the  gas  in  the  moist 
material  of  the  septum— in  a  diffusion  of  the  liquefied  gas  as  a  liquid  through 
the  thickness  of  the  septum — in  an  evaporation  of  the  liquefied  gas  from  the  re- 
mote surface  of  the  septum — and  lastly,  in  a  diffusion  of  the  evaporated  gas  into 
the  adjoining  space. 

Of  the  many  circumstances  affecting  the  final  result,  the  influence  of  the 
solubility  of  the  gas  in  the  liquid  of  the  septum  would  so  far  predominate  over 
all  other  influences  as  to  allow  of  their  being  left  out  of  consideration.  Whence 
it  may  be  affirmed  that  the  transmission  of  any  gas  through  a  film  of  liquid,  or 


a  moist  septum,  will  be  found  proportionate  to  the  solubility  of  the  gas  in  the 
liquid. 

But  gases  are  absorbable  not  only  by  liquids,  but  also  by  certain  solids,  and 
especially  by  charcoal. 

The  gases  absorbed  by  charcoal  are  probably  liquefied  in  the  charcoal ;  at  any 
rate,  the  more  .ibsorbable  of  them  occupy  a  bulk  considerably  less  than  if  re- 
duced to  the  liquid  state  by  pressure. 

All  charcoal  is  mora  or  less  porous  ;  but  its  absorption  of  gases  is  not  pro- 
portionate to,  or  a  mere  physical  effect  of,  its  porosity  ;  since  other  similarly 
porous  substances  do  not  manifest  the  same  absorptive  power ;  and  since  the 
absorbability  by  charcoal  of  any  gas  is  as  special  a  property  of  that  gas  as  is 
its  solubility  in  water,  or  alcohol. 

The  transmission  of  an  absorbable  gas  through  a  septum  of  compact  charcoal, 
such  as  the  cocoa-nut  charcoal  used  by  Mr.  Hunter  of  Belfast,  which  absorbs 
about  jg-  of  its  volume  of  mercury,  and  111  times  its  volume  of  ammonia,  would 
take  place  in  two  ways. 

A  portion  of  the  gas  would  pass  through  the  fine  pores  of  the  charcoal  as 
gas,  by  diffusion,  at  a  rate  inversely  proportionate  to  the  square  root  of  it 
specific  gravity  ;  while  another  portion  would  become  liquefied  in  the  charcoal  by 
capillary  condensation,  pass  through  the  charcoal  as  a  liquid,  and  evaporate 
from  the  other  side,  just  as  would  a  gas  liquefied  by  solution  in  a  moist  mem- 
brane ;  and  it  is  conceivable  that,  in  some  compact  forms  of  charcoal,  the  trans- 
mission of  gas  by  gaseous  diffusion  might  be  inappreciable  as  compared  with  its 
transmission  by  liquefaction  and  evaporation. 

VI. 

Whereas  the  mere  passage  of  gas  through  a  transpiring  or  diffusing  septum 
takes  place  in  thorough  independence  of  the  nature  of  the  material  of  the 
septum,  in  these  last  considered  actions  the  transmission  takes  place  by  virtue 
of  a  sort  of  chemical  affinity  between  the  gas  and  the  material  of  the  septum — 
the  selective  absorption  of  the  gas  by  the  septum  being  a  necessar}'  antecedent 
of  its  transmission  ;  whence  it  may  be  said  that  the  gas  is  transmitted  because 
it  is  first  absorbed. 

Is,  then,  the  transmission  of  oxygen,  &c.,  through  india-rubber,  and  of  hydro- 
gen through  ignited  platinum,  effected  by  a  process,  at  all  allied  to  that  of  gas 
liquefaction  b3'  solution  or  capillary  condensation  ? 

That  septa  of  india-rubber  and  platinum  differ  from  merely  diffusive  and 
transpiring  septa,  in  effecting  or  allowing  a  selective  transmission  of  certain 
gases  through  them,  is  evident ;  but  do  they  first  exert  a  selective  or,  in  other 
words,  a  chemical  absorption  of  these  particular  gases  ? 

Experiment  answers  that  they  do  ;  oxygen  proving  to  be  more  than  twice  as 
absorbable  by  india-rubber  as  by  water,  and  hydrogen  proving  to  be  fully  three 
times  as  absorbable  by  wrought  platinum  as  by  charcoal. 

The  statements  of  fact  and  interpretation  contained  in  this  abstract  are  based 
upon  the  investigations  of  Mr.  Graham,  spread  over  a  long  period  of  years ; 
and  especially  upon  the  investigations  described  in  his  more  recent  memoirs 
"  On  the  Molecular  Mobility  of  Gases"  (Phil.  Trans.,  1863),  and  "  On  the 
Absorption  and  Dialytic  Separations  of  Gases  by  Colloid  Septa"  (Phil.  Trans., 
18G6). 


ON  NEW  ENGLAND. 
By  MoNCUEE   D.  Conwat,  Esq. 

The  men  and  women  who  left  England  in  the  dawn  of  the  seventeenth  century 
and  landed  on  Plymouth  Rock  represented  the  filtered  strength  of  the  English 
people.  It  was  because  they  feared  they  would  in  Holland,  where  they  "first 
sought  refuge  from  persecution,  lose  their  English  name  and  speech,  that  they 
resolved  to  seek  the  shores  of  America,  where  their  wild  home  was  rightly  named 
New  England.  They  were  102  in  number — 28  women — who  landed  at  Plymouth 
in  1620,  and  there  was  not  a  feeble  heart  nor  a  blockhead  among  them.  Their 
wildly-cradled  infant  colony  was  born  oh  Christmas  Day,  but  they  toiled  throun-h 
every  hour  of  it,  though  the  bitter  cold  could  not  induce  them  to  work  on  their 
cabins  the  previous  day,  it  being  Sunday.  The  first  years  of  the  colony  were 
lowly  enough,  forming  hand  to  hand  struggle  with  nature  for  subsistence ;  but 
from  this  was  evolved  national  character. 

The  section  in  which  the  pilgrims  settled  has  a  distinctive  physical  character 
After  describing  at  considerable  length  the  features  of  the  country  and  its  great 
beauties,  the  speaker  referred  to  the  Indians,  of  whom  the  pilgrims  found  about 
50,000  in  New  England  when  they  landed.  The  first  impression  of  the  Indian 
is  attractive,  on  account  of  his  fine  physical  appearance  ;  but  the  near  view 
reveals  his  repulsive  characteristics.  The  power  of  his  senses  has  not  been 
exaggerated.  He  is,  however,  a  brainless  savage,  by  no  means  the  right  figure 
for  a  central  position  in  America.  The  Puritans  began  by  being  scrupulously 
just  to  the  Indians ;  but  the  Indian  could  not  be  made  to  understand  an  English 
bargain.  He  thought  that  a  thing  reverted  to  him  when  what  he  had  received 
for  it  was  exhausted.  This  led  to  the  Indian  wars.  But  the  Indians  were 
hardly  so  heavy  a  trial  to  the  Puritans  as  the  power  from  which  they  had  fled  in 
England,  but  which  found  them  out  so  soon  as  they  had  any  success.  The  king 
gave  their  lands  to  his  favourites,  and  they  had  to  share  whatever  they  could 
wring  from  their  hard  soil ;  and  even  this  was  not  so  hard  on  them  as  the  effort 
made  to  crush  their  religion ;  the  noblemen  thinking  it  a  disgrace  that  their 
American  estates  should  be  worked  by  a  party  of  vulgar  "  separatists. " 
Neither  they  nor  their  religion  was  crushed,  however.  At  the  end  of  twenty 
years  there  had  been  drawn  thither  20,000  people,  and  they  were  building  good 
ships,  and  had  a  good  trade.  Thej'  were  distributed  into  the  settlements  which 
were  the  germs  of  the  six  New  England  States  by  natural  forces.  The  barren- 
ness and  the  fine  water-power  of  Massachusetts — the  mother  state — decided  that 
it  should  be  a  manufacturing  state ;  these  parties  went  out  to  the  grazing  uplands 
of  New  Hampshire  and  Vermont,  and  to  the  meadows  of  Connecticut,  to  °-et 
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wool  and  grain  for  those  mills  of  Massachusetts.  Ehode  Island  was  planted  bj' 
Kogei-  Williams,  an  eloquent  O.voniau,  who  fled  from  the  persecutions  of  Laud, 
and  was  too  much  of  a  Radical  for  the  Puritans  to  tolerate.  The  State  of 
Maine  was  settled  through  the  free  trade  that  was  opened  hj'  the  French 
of  Nouvelle  France  in  the  north  with  the  Boston  colony;  the  first  of  the  long 
column  of  benefactions  on  which  rests  what  is  called  the  traditional  friendship 
between  America  and  Prance.  The  hostility  of  the  Indians  made  every  inland 
migration  a  costly  one. 

In  1613  the  various  settlements  formed  the  first  American  Confederation. 
It  was  partly  a  mutually  defensive  union,  but  mainly  a  religious  one.  The  body 
which  represented  it  was  a  Council  in  which  each  settlement,  however  large  or 
small,  had  two  members  ;  and  in  this  respect  it  was  the  original  senate.  There 
was  no  President,  but  onlj'  a  Jloderator  chosen  by  the  Council.  They  adopted 
the  Mosaic  code  as  their  constitution ;  but  it  is  not  true,  as  is  generally 
supposed,  that  their  laws  were  unusuallj'  rigorous.  Whilst  England  and  Scot- 
land had  as  yet  30  oft'ences  punishable  with  death.  New  England  had  only  10. 
It  was  in  small  affairs,  and  in  the  interference  with  private  conduct,  that 
Puritan  rigour  was  felt  chiefly,  although  they  were  guiltj-  of  cruelties  in  the 
instances  of  the  Quakers  and  other  heritics.  However,  those  "  heretics  "  were 
never  punished  for  hcresij  \\\i\\  anything  beyond  banishment  from  the  colony; 
the  scourges,  and  the  four  memorable  executions  of  Quakers,  were  punishments 
for  the  defiance  of  magistrates  involved  in  repeated  returns,  when  death  had 
been  named  as  the  penalty  for  the  final  return.  At  this  time  New  England 
was  a  religious  aristocracy.  The  preachers  were  also  the  magistrates.  Only 
Church  members  could  vote.  This  had  hardened  into  a  despotic  regime.  But 
a  silent  power — the  free  school — had  even  at  that  early  period  been  set  in 
motion,  which,  when  the  persecution  of  the  witches  came  on,  was  shown  to 
have  undermined  the  clerical  power.  The  people  released  the  condemned  witches, 
and  swept  out  of  pulpits  and  from  benches  the  judges  and  preachers  concerned 
in  their  prosecution.  Amid  this  revulsion  at  the  close  of  the  17th  century',  the 
authoi-it}'  of  the  clergj'  in  New  England  closed,  and  the  era  of  religious  liberty 
began. 

The  period  stretching  from  the  3-ear  in  which  the  last  witch  was  executed — 
1693 — to  the  Revolution  of  Independence  was  one  of  great  intellectual  and 
moral  growth.  Under  the  masterly  neglect  of  the  Duke  of  Newcastle,  to  whom 
the  administration  of  that  region  was  so  long  committed,  the  New  World  matured 
its  power-s,  and  the  colonies  silently  became  Republics.  The  Revolution  was  but 
the  publication  of  a  fact.  It  was  a  victory  in  which  both  sides  won,  and 
decided  that  the  New  World  is  not  to  be  a  duplicate  of  the  Old. 

Independence  came  upon  New  England  like  the  breath  of  a  tropic.  Its 
industry  had  always  been  great.  The  cultivable  land  is  only  about  the  size  of 
England,  but  its  products  for  1866  may  be  represented  by  £250,000,000.  The 
single  state  of  Massachusetts  is  a  flint  not  lai-ger  than  three  English  counties, 
yet  out  of  it  came  last  year  £100,000,000,  which  is  thrice  as  much  as  iu  1845. 
The  taxable  property  of  that  state,  apart  from  all  public  institutions,  is  over  a 
thousand  millions  of  dollars. 

One-third  of  the  American  people  are  of  New  England  descent.  Another 
third  is  of  other  English  settlements.  It  is  undeniable  that  the  races  of  the 
old  world  have  been  modified  iu  the  new,  and  the  English  more  than  others. 
"The  full  and  florid  habit,"  says  Dr.  Palfrey,  "the  moist  skin,  the  curly  hair, 
and  sanguine  temperament  so  general  in  Great  Britain,  have  in  America  been 
replaced  by  a  comparatively  slender  form,  dry  skin,  straight  hair,  and  bilious  or 
nervous  temperament."  With  niore  flesh  than  the  American,  the  Englishman 
has  not  quite  so  large  a  skeleton.  Agassiz  has  admitted  this  fact,  though  it  is 
unfriendly  to  his  theories.  Haller  gave  the  average  height  of  the  European  niau 
as  5  feet  5  inches;  the  measurements  of  New  England  soldiers  in  the  late  war 
show  them  to  be  5  feet  8  inches.  The  New  Englander  reaches  his  maximum  of 
size  later  iu  life  than  the  European.  There  is,  doubtless,  a  slight  infusion  of  the 
Indian  characteristics  in  the  American.  These  traits  are  possiblj'  physiognomical. 
In  religion,  in  education,  the  skeleton  or  tj'pe  is  large,  though  not  yet  completely 
filled  out.  With  less  scholarship  than  Europe,  America  has  a  better  school- 
system.  New  England  may  be  called  a  large  universit}'.  Her  system  of 
education  has  been  filtered  through  230  years,  and  is  so  complete  that  it  is 
impossible  to  find  a  healthy  native  of  the  country  uneducated.  In  coming  in 
contact  with  the  people  fresh  from  work  and  reality,  the  colleges  have  lost  much 
of  their  monasticism,  and  science  has  become  paramount  in  them.  This 
enthusiasm  for  scientific  studies  has  influenced  literature.  Nearly  all  the  men 
of  letters  in  America  are  of  New  England.  Forty  years  ago  American  thought 
began  to  cease  to  be  the  refrain  of  English  thought,  and  to  assume  those 
distinctive  characters  which  are  best  represented  in  transcendentalism.  The 
transcendental  movement  has  revolutionised  the  beliefs  and  poUtics  and  institu- 
tions of  America  more  than  anything  else.  It  was  a  kind  of  spiritual  Positivism. 
When  Emerson — whom  the  future  will  call  the  father  of  his  country  rather  than 
Washington,  whose  birthday  America  is  now  (Feb.  22)  celebrating — first  held 
up  his  torch,  the  old  imported  order  still  stood  in  mountains  of  ice  around  him  ; 
but  his  torch  was  multiplied,  conflagrations  came  of  it,  and  the  hills  melted. 
Something  like  a  deluge  has  followed ;  but  those  who  shall  see  the  solid 
land  again,  shall  find  that  this  was  only  the  needed  irrigation,  before 
it  should  put  forth  faiths  fresh  as  prairie  grass,  and  states  stabler  than 
mountains, 
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ON  THE  ABSORPTION  OF  VAPOURS  BY  CHARCOAL. 
By  John  Huktee,  M.A.,  P.C.S.,  Chemical  Assistant,  Queen's  College,  Belfast. 
The  paper  which  I  li.ad  the  honour  of  laying  before   the  Chemical  Society, 
early  last  session,  contained  the  results  of  a  series  of  experiments  on  the  absorp- 
tion ot  vapours  by  cocoa-nut  charcoal.     Since  that  time  I   have  determined  a 


large  number  of  absorptions,  which  are  given  in  the  present  paper.  In  couse> 
quence  of  the  difficulty  of  using  a  liciuid  having  a  much  higher  boiling  point 
than  oil  of  turpentine  in  the  apparatus  previously  described,  it  was  necessary  to 
adopt  an  altogether  different  method,  which  would  enable  me  to  observe  the 
absorption  of  vapours  heated  in  a  bath  of  paraffin.  For  this  purpose  a  copper 
vessel  was  ernploj'ed  into  which  the  absorption  tube  was  introduced  by  means  of 
a  tightly-fitting  cork.  The  neck  into  which  the  cork  was  fixed  consisted  of  a 
cone-shaped  double  chamber,  which  allowed  the  melted  paraffin  to  flow  in  be- 
tween the  two  surfaces,  so  as  to  protect  the  cork  from  being  destroyed  by  the 
heat  of  the  gas.  The  sides  of  the  vessel  extended  below  the  bottom,  in  order  to 
prevent  the  flame  flaring  up  on  the  outer  surface.  The  heat  v.'as  applied  to 
the  bath  by  means  of  a  hollow  ring  supplied  with  gas-jets,  which  fitted  on  the 
stand.  The  lower  extremity  of  the  absorption-tube  dipped  into  a  carefuUy 
graduated  glass  vessel  filled  with  mercury. 

In  performing  an  experiment,  the  graduated  absorption  tube  was  first  intro- 
duced into  the  paraffin  bath,  and  securely  fastened  by  means  of  tlie  cork  ;  it  was 
then  filled  with  mercury  and  inverted  in  the  glass  vessel.  The  level  of  the 
mercury  in  this  vessel  was  observed,  the  capsule  containing  the  liquid  whose 
vapour  absorption  was  to  be  examined  introduced  into  the  absorption  tube,  and 
heat  applied  to  the  copper  vessel.  When  the  desired  temperature  was  indicated 
by  the  thermometer  suspended  in  the  paraffin  bath,  the  mercurial  level  was 
again  read,  and  the  charcoal  introduced  as  in  the  former  experiments.  As  the 
absorption  proceeded,  the  mercury  was  depressed  in  the  glass  vessel,  and  when 
this  remained  constant,  the  level  was  again  observed.  The  value  of  the  divisions 
of  the  absorption  tube  being  known,  the  difference  in  height  of  the  mercury  in 
the  tube  and  bath  could  be  determined,  and  the  absorption  deduced  by  a  simple 
calculation. 

In  the  following  tables  containing  the  vapour  absorptions  at  various  tem- 
peratures, it  will  be  noticed  that  from  195'  C.  to  200*^  C,  one  volume  of  cocoa- 
nut  charcoal  absorbs  110-7  volumes  of  vapour  of  aniline,  102-0  of  carbolic  acid, 
and  101-1  of  hj-dride  of  benzoyl. 

I  have  examined  the  absorption  of  several  vapours  by  means  of  the  apparatus 
described  in  a  former  paper  and  found  that  aldehyde,  acetic  |ether  and  acetone 
are  absorbed  respectively,  138-7,  116-0,  and  104-6  at  100'  C.  by  one  volume  of 
cocoa-nut  charcoal. 

In  the  tables,  V  represents  the  number  of  volumes  of  the  vapour  absorbed  by 
one  volume  of  of  cocoa-nut  charcoal  at  the  temperature  and  pressure  at  which 
the  experiment  is  performed.  T  and  T' are  the  initial  and  final  temperatures  ; 
P  and  P  the  pressures  deduced  by  subtracting  the  difference  in  level  from  the 
height  of  the  barometer. 

ANILINE. 
V  T       T'  P         P 

O  O 

113-6  196-5  201-8  604-3  587-0 

108-0  200-0  202-3  602-3  600-3 

110-5  1940  193-0  603-2  588-2 

Mean...   110-7  196-8  199-1  603-3  592-0 

CARBOLIC  ACID. 

106-2     197-3     197-5     5968  592-3 

100-0     195-0    191-0     604-3  585-4 

100-0     193-5     193-5     5901  577-4 

102-0     195.3     191-0     597-1  585-0 


Mean.. 


HYDRIDE  OF  BENZOYL, 


Mean.. 

101-8     . 

100-0     . 

101-6     . 

.  101-1     . 

....     19.5-7     198-0     

....     192-5     191-0     

202-0    200-5     

196.7     196-5     

BUTYRIC  ACID. 

551-8 
577-8 
582-8 
570-8 

542-9 
568-5 
573-3 
561-0 

Mean.. 

83-0     . 
83-3     . 

88-8     . 
82-1     . 
84-3     . 

195-3     194-5     

....     197-0     199-2     

....     199-2     199-3     

197-7    197-0    

....     197-3    197-5     

BUTYRIC  ETHER 

o91-l 

592-8 
5751 
585-6 

588-1 

515-4. 

677-6 
556  9 
570-1 
570-0 

Mean.. 

72-0     . 
77-7    . 
75-0    . 
74.9     . 

....     201-0    199-0    

....     192-0    191-5     

....     198-7    197-0     

....     197-2    195-8     

596-3 
599-6 
605-9 
600-6 

591-4 
590-8 
600-0 
594-1 

OIL  OF  TERPENTINE. 

Mean.. 

50-1     . 
45-5     . 
48-4     . 
48-0     . 

....     197-7    192-3    

....     195-4    195-0    

192-7     192-7     

....     195-3     1930     

584-0 
597-5 
582-5 
588-3 

576-3 
593-8 
573-5 

581-2 

VALERIANIC  ACID. 

Mean.. 

40-9     . 

41-3     . 

41-4     . 

.     41-2     . 

....     198-0    198-0     

198-0    197-0     

....     197-5     197-0     

....     197-8    197-3     

ALDEHYDE. 

575-5 
591.0 

577-8 
CSl-5 

509-5 
581-1 
573-1 
574-5 

Mean., 

61-6     . 
67-7     . 
67-9    . 
69-4     . 
,     66-6     . 

155-0     157-2     

.....     153-5     155-5     

154-7     156-5     

1,54-0     151-0     

151-3     1550     

693-0 
6730 
G89-3 
679-3 
683-9 

695-0 
675-1 
699-3 
677-8 
686-8 
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Mean . 


Mean . 


Mean . . . 


Mean . 


Mean , . . 


Mean... 


186-9 

100-0 

100-0     

688-0 

673-5 

137-5 

100-0 

1000     

689-5 

682-5 

141-7 

190-0 

100-0     

6840 

686-5 

138-7 

100-0 

100-0     

687-1 

680-8 

ACETIC  ETHER. 

72-7 

154-0 

155-0     

697-5 

688-5 

72-4 

155'5 

151-5     

691-0 

672-5 

69-1 

153-0 

151-2     

686-5 

675-0 

71-5 

154-1 

153-6     

691-7 

678-7 

118-0 

100-0 

100-0     

695-2 

677-2 

112-8 

100-0 

100-0     

675-5 

663-2 

114-5 

100-0 

100-0     

660-5 

662-5 

119-0 

100-0 

100-0     

674-3 

658-0 

116-0 

100-0 

100-0     

676-4 

665-2 

ACETONE. 

63-5 

156-5 

156-0     

694-7 

674-7 

59-9 

155-5 

1570     

688-8 

674-3 

73-7 

157-0 

158-0     

692-0 

666-5 

75-2 

155-0 

156-3     

688-8 

669-3 

68-0 

1560 

156-8     

691-1 

671-4 

100-8 

100-0 

100-0     

665-5 

649-4 

102-6 

100-0 

100-0     

655-7 

648-7 

108-0 

100-0 

100-0 

644-5 

643-5 

101-3 

100-0 

100-0     

650-5 

627-0 

105-0 

100-0 

100-0     

644-8 

631-3 

109  0 

100-0 

100-0     

661-7 

650-2 

105-3 

100-0 

100-0     

660-0 

644-0 

104-5 

100-0 

100-0     

654-6 

641-9 

NITROUS  ETHER 

60-1 

100-0 

100-0     

666-2 

661-2 

64-7 

100-0 

100-0     

661-2 

671-7 

68-7 

100-0 

100-0     

655-0 

665-0 

G2-4 

100-0 

100-0     

656-5 

656'5 

62-2 

100-0 

100-0     

665-5 

658-5 

63-5 

100-0 

100-0     

660-8 

660-6 

HYDROCHILORIC  ETHER. 

63-0 

100-0 

100-0     

673-1 

678-6 

56-8 

100-0 

100-0     

668-6 

655-6 

60-5 

100-0 

100-0     

674-3 

671-8 

56-9 

100-0 

100-0     

671-5 

662-5 

64-7 

100-0 

100-0     

675-3 

673-8 

60-4 

TOO-0 

100-0     

672-5 

668-4 

FORMIC  ACID. 

30-4 

158-0 

160-0     

707-8 

697-8 

31-5 

155-3 

157-5     

695-0 

688-5 

30-7 

156-0 

157-5     

637-5 

681-0 

30-7 

156-4 

158-3     

696-7 

689-1 

AMYLENE. 

16-5 

1550 

156-0     

662-5 

6560 

22-6 

155.0 

154-7     

640-3 

643-3 

16-2 

156-0 

156-0     

655-0 

658-0 

18-4 

155-3 

155-5     

652-6 

652-4 

PERCHLORIDE   OF  CARBON. 

3.2 

154-0 

154-0     

706-0 

702-5 

4-1 

154-5 

154-5     

692-2 

685-7 

3-8 

155-0 

155-0     

696-8 

695-3 

3-7 

154-5 

154-5     

698-3 

694-5 

8-2 

100-0 

100-0     

681-2 

687-7 

7-8 

100-0 

100-0     

678-7 

679-2 

7-9 

100-0 

100-0     

687-5 

690-5 

7-9 

100-0 

100-0     

682-4 

635-8 

Mean... 


Mean.. 


Mean.. 


Mean. 


Mean. 


ON  A   CHLORSULPHIDE   OF    CARBON. 

By  Waitee  Noel  Hartley. 

In  the  prepav.ition   of    a  large    quantity  of    dichloride    of    carbon   or 

tetracWorethylene,    a     solution    of    hyrtropotassic    sulphide    was      used 

for   reducing    the    terchloride   of    carbon,    according   to    the    following 

equation  : — 

CiClo  +  2KHS  =  C.:CU  +  2KCI  +  HjS  +  S. 
The  mode  of  operation  was  as  follows : — To  a  mixture  of  the  di-  and 
terchlorides,  which  contained  as  an  impurity  the  protochloride  of  carbon, 
was  gradually  added  the  reducing  agent  prepared  by  dissolving  potash  in 
absolute  alcohol  and  passing  sulphuretted  hydrogen  through  to  saturation ; 
after  warming  slightly,  the  re-action  ceased,  and  the  reduced  chloride  of 
carbon  was  precipitated  by  water  from  its  solution  in  the  alcohol,  separated 
and  distilled.     There  was  a  residue  in  the  retort  after  distillation,  which 


had  a  brown  colour  and  a  remarkable  smell,  suggestive  of  a  sulphur  com- 
pound. For  examination,  a  portion  was  heated  in  a  test-tube,  and  the 
result  was  a  sublimate  of  sulphur  and  fine  needle-shaped  crystals.  On 
digestion  in  alcohol,  the  substance  proved  to  be  soluble,  and  left  on 
evaporation  a  deposit  of  brownish  crystals.  To  purify  this  substance,  if; 
was  boiled  in  a  flask  with  much  alcohol  and  animal  charcoal,  an  inverted 
condenser  being  attached  to  prevent  the  waste  of  alcohol ;  the  liquid  after 
about  four  hours  was  filtered  hot  and  allowed  to  cool  in  a  porcelain  basin ; 
the  crystals  were  separated ;  and  the  alcohol  was  used  again  to  extract  what 
yet  remained  in  the  flask  ;  a  fresh  crop  of  crystals  formed,  and  the  alcohol, 
with  a  little  added  to  it,  was  used  again  and  again,  until  the  solid  residue 
was  exhausted.  The  substance,  not  yet  quite  pure,  was  again  treated  with 
alcohol  and  charcoal,  and  the  filtrate  was  allowed  to  evaporate  spontaneously. 
The  resulting  crystals,  sllghly  yellow  in  colour,  were  dried  under  the  air- 
pump  and  submitted  to  analysis.  The  specimen  being  only  small,  as  little 
as  possible  was  used. 

0-109  grms.  burnt  with  chromate  of  lead,  gave  00519  grms. 
of  carbonic  acid,  corresponding  to  0-0141  grms.  of  carbon,  or  12-93  per 
cent. 

0-115  grms.  were  burnt  in  a  small  combustion-tube  with  pure  quicklime, 
and  oxygen  was  passed  through  the  tube;  it  was  then,  while  hot,  dipped 
cautiously  into  water  as  in  an  ordinary  chlorine  determination,  and  treated 
with  nitric  acid.  The  solution  yielded  with  nitrate  of  baryta  0'424 
grms.  of  sulphate,  corresponding  to  0058  grms.  of  sulphur,  or  50-43  per 
cent. 

On  treating  with  nitrate  of  silver,  the  filtrate  yielded  0-17  grms.  of 
chloride  of  silver,  corresponding  to  0-042  grms.  of  chlorine,  or  3652  per 
cent. 


Found  by  analysis. 

0  12-93  per  cent. 

01  36-52        „ 
S      50-43 


Calculated  for  the 

formula  C'.^CljSa. 

12-56 

37-17 

50-26 


99-88        „  99-99 

The  formula  deducible  from  these  data  is,  then,  CiCl^Sa,  the  name 
applicable  under  these  circumstances  being  chlorsulphoform,  a  body  of  the 
composition  C;H2S3,  being  alreadj'  known  and  called  sulphoforro,  it  being 
chloroform  in  which  sulphur  replaces  chlorine.- 

Chlorsulphoform  crystallises  from  solutions  and  by  sublimation  in  fine 
needles,  possessing  a  disagreeable  and  peculiar  smell,  soluble  in  alcohol  and 
ether  with  difficulty  ;  easily  soluble  in  chloroform,  the  bisulphide,  and  the 
liquid  chlorides  of  carbon,  and  in  oil  of  turpentine.  Its  melting  point  is 
not  below  250^  C,  and  it  begins  to  sublime  before  it  melts.  AVhen  it  is 
treated  with  moderately  strong  nitric  acid  in  sealed  tubes,  for  three  or 
four  hours  at  120°  to  130^  C,  white  crystalline  scales  are  formed,  of  which 
I  had  not  enough  for  analysis,  but  from  their  containing  sulphur,  which 
fact  I  proved,  and  the  nitric  acid  containing  sulphuric  acid,  they  may  be 
regarded  as  a  substance  with,  perhaps,  this  formula,  CjCliSOj.  The  forma- 
tion of  the  chlorsulphoform  can  be  in  no  way  explained,  except  by 
supposing  that  the  sulphur,  produced  in  the  reducing  process,  just  as  it 
gains  its  state  of  freedom,  combines  with  the  protochloride  of  carbon 
(CoClj).  Facts  support  this  idea  ;  for  if  there  be  no  dCh  in  the  mixture 
to  be  reduced,  none  of  the  new  compound  is  formed,  and  unless  much 
sulphur  be  separated  in  the  reaction,  we  find  the  C2CI2  unacted  upon ;  a 
solution  of  the  hydropotassic  sulphide  alone  has  no  action  on  it.  I  do  not 
know-  that  any  other  substance  has  been  obtained  by  the  action  of  nascent 
sulphur ;  if  not,  this  may  be  the  first  instance  of  the  formation  of  a  com- 
pound being  attributed  to  such  an  agent.  The  subject  of  this  paper  is  part 
of  an  unfinished  research  upon  which  I  was  working  last  year  in  the 
laboratory  of  Professor  Kolbe. 


AMERICAN  RAILWAY  TRAVELLING. 

The  Chicago  Western  Railroad  Gazette  contains  the  following  notice  of 
the  accommodation  provided  for  travellers  in  the  trains  plying  on  the 
Canada  Great  Western  Railway,  the  lajnng  of  a  third  rail  on  which  has 
just  completed  an  unbroken  route  of  uniform  gauge  between  Chicago,  New 
York,  and  Boston.  "  The  inauguration  train  introduced  us  some  luxurioiis 
novelties  of  travel.  Among  them  was  an  hotel  car,  with  a  little  kitchen. 
At  each  seat  tables  can  at  once  be  put  up,  and  on  tho  pag-senger  touching 
a  bell-cord,  a  servant  promptly  responds  with  a  bill  of  faro,  from  which 
the  traveller  selects  such  edibles  as  best  suit  him,  and  is  presently  enjoy- 
ing all  the  comforts  of  an  admirably  cooked  and  served  meal,  while  going 
at  the  rate  of  fortj'  miles  an  hour.  Two  palace  sleeping  cars,  the  May 
Flower  and  the  City  of  Detroit,  also  went  through  without  change. 
Each  contains  six  sofas  and  twenty-six  seats.  The  finest  of  Wilton  car- 
peting covers  the  floor,  the  woodwork  is  all  black  -walnut,  carved  and  inlaid 
with  gilt,  windows  and  ceiling  aro  ornamented  in  the  Moorish  style;  mirrors 
hang  opposite  each  side,  tables  for  eating,  writing,  and  playing  -are  ready 
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at  hand  ;  curtains  made  to  order  and  imported,  cover  the  ■windo'n-s,  and  the 
room  in  the  daytime  resembles  an  elegant  parloiu-.  But  -w'hen  night  comes 
on,  a  few  moments  change  the  scene,  ancl  luxurious  beds  for  sixty-four 
people  appear,  with  costly  hair  mattresses  and  pillows,  and  clean,  absolutely 
clean,  sheets,  and  coverings.  lu  the  morning  each  passenger  is  handed 
his  separate  towel,  hot  and  cold  water  are  ready  in  convenient  washrooms 
at  each  end,  and  he  finds  himself  refreshed  and  comfortable,  htmdreds  of 
miles  from  where  ho  retired  to  rest  in  this  flying  hotel.  An  even  and 
gentle  heat  is  diffused  from  one  of  Westlake's  heaters  beneath  the  floor, 
and  piire  ventilation  is  effected  by  openings  below,  through  which  the  air 
is  broixght  in  pipes  from  the  roof,  and  diffused  through  the  car,  escaping  at 
the  ceiling  when  foimd  to  be  impure.  All  the  metal  work  inside  is  plated 
with  silver,  and  a  bright  light  is  diffused  at  night  from  great  lamps  pendant 
from  the  ceiling.  The  cars  run  on  two  trucks  of  eight  wheels  each,  and 
the  motion  is  so  smooth  that  a  person  can  easily  write  while  going  at  full 
speed.     These  cars  are  among  the  wonders  of  this  rapid  age." 


EOTAL  SOCIETY. 

ON  A  NEW  METHOD  OP  CALCULATING  THE   STATICAL 
STABILITY  OP  A  SHIP. 

By  C.  W.  MekeifieI/D,  P.R.S.,  Principal  of  the  Royal  School  of  Naval 
Architecture. 

The  time  required  for  the  calculations  of  the  stability  of  ships  has  practically 
restricted  the  ordinary  draughtsman  to  the  use  of  the  metacentre.  This  implies 
that  the  locus  of  the  centres  of  buoyancy  cuts  the  transverse  midship  plaue  in 
a  curve  which  may  he  treated  as  a  circle  ;  and  this  is  only  true,  in  general,  for 
very  small  limits  of  inclination.  In  some  particular  cases  it  has  been  felt  de- 
sirable to  supplement  this  by  computing  the  moment  of  stability  at  some  definite 
angle  of  inclination,  by  means  of  the  "  ins  and  outs,"  or  immersed  and  emersed 
wedges.  But  this  has  only  been  applied  to  one  selected  inclination,  generally  of 
10°  or  14° ;  and  owing  partly  to  this,  and  partly  to  the  very  scant  time  left  avail- 
able to  the  skilled  draughtsman  or  calculator,  this  has  never  been  a  part  of  the 
ordinary  work  of  the  computation  of  a  ship's  quantities,  Por  this  reason  it 
becomes  of  great  consequence  to  find  some  method  of  getting  at  the  stability, 
with  an  amount  of  extra  work,  which  should  not  exceed  that  of  the  ordinary 
sheet  known  as  the  "  sheer-draught  calculation."* 

A  method  has  occurred  to  me  by  which,  as  I  think,  this  object  ma}'  be  attained. 
Upon  conferring  with  some  of  ray  students,!  who  have  suggested  and  removed 
certain  difficulties  of  detail,  we  think  we  see  our  waj',  by  an  easy  calculation, 
to  place  the  whole  account  of  a  ship's  statical  stability  in  the  hands  of  any 
person  who  understands  simple  equilibrium,  either  in  an  algebraical  or  geome- 
trical form,  as  he  may  prefer. 

It  will  take  some  time,  with  my  present  occupations,  to  prepare  detailed  ex- 
amples. But  as  the  method  is  complete  in  respect  of  principle,  I  have  thought 
it  best  to  bring  it  at  once  before  the  society. 

The  fundamental  assnmption  is,  that  the  locus  of  the  centres  of  buoyancj-  can 
be  sufficiently  represented  by  a  conic.  The  stability  is  then  measured  by  the 
perpendicular,  from  the  centre  of  actual  weight,  on  the  normal  due  to  the  incli- 
nation. The  chief  step,  therefore,  is  to  find  the  conic,  of  which,  I  may  remark, 
we  already  know  the  vertex,  and  the  tangent  and  curvature  at  the  vertex  ;  for 
these  are  given  bj'  the  ordinary  calculation  of  the  centre  of  buoj-ancy  and  the 
metacentre.  Now  I  observe  that  the  conic  is  completely  determined  if  we  can 
find  the  length  of  another  radius  of  curvature  corresponding  to  a  known  incli- 
nation. This  is  obtained  by  finding  the  moment  of  inertia  about  one  of  its 
principal  axes  (longitudinal)  of  the  plane  of  flotation  at  the  inclination. 
This,  divided  by  the  unaltered  displacement,  gives  the  radius  of  curvature  re- 
quired. 

But  the  chief  practical  difficulty  lay  in  finding  the  means  of  drawing  an  in- 
clined water-line  across  the  body  plan,  so  as  to  give  an  unaltered  displacement. 
This  I  have  at  length  succeeded  in  overcoming,  as  follows  : 

The  sheer-draft  calculation  gives  us  i^iter  alia  the  areas  of  the  level  sections, 
belonging  to  the  upright  position,  as  rectangles.  Now,  if  we  make  one  side  of 
each  of  these  equal  to  the  length  of  the  ship,  their  breadths  form  a  series  of 
ordinates  for  a  curve  of  mean  section  ;  that  is  to  say,  the  transverse  section  of  a 
cylindrical  body,  of  which  the  displacement  at  any  level  immersion  will  be  the 
same  as  that  of  the  ship.  We  then  make  out  a  scale  of  displacement  for  this 
section  at  various  immersions,  for  a  selcted  nclination,  taking  care  to  measure 
the  immersions  on  the  middle  line  of  the  or'ginal  body  plan.  By  this  means 
the  finding  of  anj'  water-line  at  the  selected  inclination  is  reduced  to  a  problem 
of  plane  geometry  and  it  is  obvious  that  the  place  of  the  water-line  so  found  will 
be  a  very  close  approximation  to  that  of  the  required  plane  of  flotation  in  the 
ship. 


The  calculations  are  as  follov.-s  : — 

1.  Take  out  the  horizontal  areas  from  the  sheer-draught  calculation,  and 
divide  each  by  the  ship's  length.  Set  them  off  right  and  left  from  a  vertical 
line  at  their  present  vertical  interval,  and  draw  a  curve  through  their  ends. 

2.  Any  practised  draughtsman  will  have  little  difficulty  in  drawing,  at  sight, 
an  inclined  line  of  flotation  which  shall  give  an  unaltered  immersed  area  on 
this  mean  section.  He  can  verify  it  by  measuring  the  immersed  and  emersed 
triangles  obtained  by  his  first  guess,  and  make  the  correction  due  to  the  differ- 
ence, if  they  do  not  agree. 

3.  In  strictness,  the  more  accurate  course  would  be  this, — through  each  of  the 
vertical  stations  draw  right  lines  at  the  selected  angle.  Tlionce,  by  Simpson's 
rule,  form  a  scale  of  areas,  ending  at  the  highest  inclined  water-line.  Use  the 
vertical  interval  of  the  upright  displacement,  and  neglect  the  cosine  of  the 
inclination.  Then  divide  the  upright  displacement  bj'  the  ship's  length  and  by 
the  cosine  of  the  inclination,  and  find  to  what  immersion  this  displacement 
coiTesponds  in  the  scale  of  inclined  areas.  But  this  is  needless,  unless  the  calcu- 
lations have  to  be  made  for  different  draughts  of  water. 

4.  Use  this  immersion  to  draw  the  inclined  plane  of  flotation  in  the  body 
plan. 

5.  Calculate  the  area,  common  moment,  and  moment  of  inertia  of  this  plaue, 
about  the  longitudinal  axis  formed  by  its  intersection  with  the  original  plane  of 
flotation,  upright. 

6.  Transfer  this  moment  of  inertia  to  the  longitudinal  axis  passing  through 
the  centre  of  gravity  of  the  inclined  plane  of  flotation. 

7.  Divide  the  moment  so  found  by  the  displacement.  This  will  give  the 
radius  of  curvature  of  the  locus  of  the  centres  of  buoyancy,  corresponding  to 
the  selected  inclination. 

The  conic  is  now  implicitly  determined.     It  remains  to  show  what  use  is  to 
be  made  of  these  data. 
Lot  p6  be  the  radius  of  curvature,  corresponding  to  the  angle  6,  made  between 

the  normal  and  axis  of  a  conic ;  then 


*  See  "  Shipbuilding,  Theoretical  and    Practical,"  by  '\\'atts,  RanUine,  Barnes  and 
Napier,  p.  46,  for  sheer-draught  calculation  commonly  used  in  this  country, 
t  Messrs.  Deadman,  Edgar,  John  iind  White. 


g  (1  -  e^) 
(1  —  e2sin2  0)l 


:Po  =  a  (1  -  e-). 


From  these  we  obtain 

e^  =  Py   ■^  -    Po' 


Pg  "sin^e 


1  -  e2  = 


Po''  —P0  f  cos2,e 
siu^e 


(« 


(6) 


p  0  pJ  sin2  e 


Pt)^  -  P  g"  cos2  0 
Po  (f/— Po') 

PO^—pgCOS-e 


(d) 


and  these  afford  the  means  of  calculating  all  the  elements  of  the  conic. 

Now,  let  us  take  any  other  inclination  (p  :  we  may  calculate  p.  from  the  fore- 
going value  of  e-  by  means  of  the  formula 


Po 


U  —  e'^  sin2  <I>)1 


(«> 


Now  if  \  be  the  distance  of  the  centre  of  gravity  of  the  ship  below  the  meta- 
centre of  the  upright  position,  and  p  the  perpendicular  from  the  centre  of  gravity 
on  the  normal  of  the  conic  in  the  inclined  position,  we  shall  have 


P 
sin  <p 


A  -t- 


Po^(P 


1> 


-Po' 


Po^+  Pa    cos  ^ 


if 


and  j)  X  D  is  the  moment  of  stability,  D  being  the  displacement. 

Strictlj',  it  is  only  necessary  to  use  the  formula;  (n),  (f),  {/)  in  actual  work. 
Formula  (/)  shows  clearly  how  an  alteration  in  the  position  of  the  weights 
affects  the  stability.  If  A.  be  altered,  the  altered  value  of  p  is  obtained  (geome- 
trically) by  a  veiy  obvious  construction. 

In  Mr.  Scott  Russell's  treatise  on  "  Naval  Architecture,"  p.  604,  it  is  shown 
how  the  stability  may  be  obtained  by  geometrical  construction  when  tlie  conic 
is  known. 

It  is  worth  while  to  remark  that  the  condition  that  the  conic  should  be 
hyperbola,  or  an  ellipse,  is 

Po<  =  or>  p  Q  .  cos3  6 
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and  whether  the  ellipse  is  referred  to  its  major  axis,  becomes  a  circle,  or  is  re- 
ferred to  its  minor  axis,  depends  upon  whether 
Pu<,  =,  or>p; 

e  having  anj'  value  whatever  within  the  limits  of  continuitj'. 

It  is  to  be  observed  that  this  method  only  applies  on  the  supposition  that 
there  is  no  abrupt  discontinuity.  The  immersion  of  the  gunwale,  for  instance, 
would  vitiate  it.  But  in  ordinary  ships,  experience  leads  to  the  conclusion  that 
a  conic  would  be  a  very  accurate  representation  of  the  locus  of  centres  of  buoy- 
ancy within  all  reasonable  limits. 

I  have  not  waited  to  try  the  method  throughout  upon  a  specific  example.  But 
every  step  is  separately  well  known,  most  of  the  steps  familiarly  so,  within  my 
own  experience.  My  estimate  of  the  extra  amount  of  work  is,  that  it  would  be 
rather  less  than  would  be  involved  in  making  an  independent  calculation  of  the 
ordinary  sheer-draught  work.  I  shall  have  an  immediate  opportunity  of  verify- 
ing this  in  my  school  ;  but  I  wished  to  announce  the  method  publicly  before 
beginning  to  teach  it. 


CORRESPONDENCE. 


JF(9  cannot  hold  ourselves  responsible  for  the  opinions  of  our  Correspondents. 

FALLING  BODIES. 
To  tAe  Hditor  of  The  Abtizan. 
Sib, — According  to  the  table  of  "Results  of  experiments  made  to 
determine  the  dynamical  effect  of  bodies  falling  freely,"  by  C.  H.  Haswell, 
of  New  York,  one  pound  falling  one  fool  shows  a  result  of  35'51bs. ;  and 
as  the  effect  increases  directly  as  the  weight,  if  a  man  fell  from  a  height 
of  one  foot  (say  his  weight  is  ten  stone),  he  would  strike  the  ground  with 
a  force  of  4,9701bs.,  or  upwards  of  two  tons.  This  seems  enigmatical. 
Perhaps  Mr.  Haswell  would  favour  us  with  a  description  of  the  instrument 
by  which  he  obtained  his  results. 

Yours  truly,  C  S. 


PRICES  CURRENT  OF  THE  LONDON  MET.\L  MARKET. 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


Fullarton  .ind 


Engineering  Facts  and  Figures,     Ctlasgow  and  London ; 

Co.     1866. 

This  work,  which  takes  a  pretty  complete  view  of  the  principal  events 
which  have  transpired  in  engineering  during  the  past  year,  recommends 
itself  chiefly  by  its  careful  and  methodic  compilation.  The  facts  which  it 
records,  though  exclusively  obtained  from  the  professional  periodicals  of 
the  day,  easily  accessible  to  the  slenderest  purse,  are  none  the  less  accept- 
able on  that  account  to  those  who  may  prefer  to  get  their  information 
from  this  volume,  where  it  is  presented  to  them  in  a  more  accessible  shape, 
though,  in  our  opinion,  for  a  book  of  facts,  still  much  encumbered  with 
words.  Prom  the  title  of  the  work,  we  should  have  expected  to  find  a 
great  number  of  data  useful  to  the  engineering  student  in  daily  wants  of 
office  routine ;  and  though  the  present  volume  is  an  improvement  upon 
previous  issues,  we  believe  that  future  volumes  may  be  still  further  improved 
by  proper  attention  to  this  suggestion.  The  references  to  articles  and  illus- 
trations in  some  of  the  technical  periodicals  are  well  chosen  and  exceed- 
ingly useful ;  other  sources,  however,  might  be  usefully  drawn  from. 


NOTICES  TO  CORRESPONDENTS. 


Inquiebb  (Stoke  Newington). — The  information  sought  may  be  obtained 
from  either  of  the  published  works  of  D.  K.  Clark  or  Zerah  Colburn. 
The  latter  work  is  being  republished  by  Collins  and  Co.,  of  Glasgow, 
in  monthly  parts. 

B.  N. — You  will  find  this  radius  insufficient  iu  practice.  It  should  be 
no  less  than  the  total  height  of  the  fall.  The  angle  of 
the  buckets  must  be  a  great  deal  sharper.  The  breadth  will  do  very 
well. 

QVERY. — The  centigrade  thermometer  is,  at  the  present  day,  in  general 
use  on  the  Continent,  for  all  engineering  and  scientific  purposes.  The 
province  of  the  Fahrenheit  thermometer  is  confined  to  Great  Britain  and 
the  United  States,  whilst  the  Reaumur  thermometer  is  used  in  every-day 
life  in  Gei-many  and  Russia.  The  general  introduction  of  the  oentigi-ade 
thermometer  is  one  of  the  objects  of  the  International  Decimal  Associa- 
tion ;  its  adoption  wiU  involve  far  less  difficulties  than  that  of  the  metrical 
standards  of  weights  and  measures. 

X.  Y.  Z. — Your  composition,  on  being  cast,  is  not  likely  to  contract  more 
than  about  l-130th,  but  it  might  be  less.  It  is  advisable  to  use  the 
utmost  care  in  mixing  the  component  parts. 


COPPER. 
Best,  selected,  per  ton 

Tough  cake,  do 

Copperwire,  per  lb 

„      tubes,  do 

Sheathmg,  per  ton     

Bottoms,  do 

IRON. 
Bars,  Welsh,  in  London,  per  ton 

Nail  rods,  do 

„   Staftbrd  in  London,  do. 

Bars,  do.  

Hoops,  do 

Sheets,  single,  do 

Pig,  No.  1,  in  Wales,  do. 
„  in  Clyde,  do. 

LEAD. 
English  pig,  ord.  soft,  per  ton 

„  sheet,  do. 

„  red  lead,  do.     ... 

,,  white,  do. 
Spanish,  do 

BRASS. 

Sheets,  per  lb 

Wire,  do.  

Tubes,  do 

FOREIGN  STEEL. 
Swedish,  in  kegs  f rolled) 

„  (hammered) 

English,  Spring  

Quicksilver,  per  bottle 

TIN  PLATES. 
10  Charcoal,  1st  qu.,  per  box 
IX        „  „  „ 

IC        „  2nd  qua.,     „ 

10  Ooke,  per  box        

IX     „  „  
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RECENT    LEGAL    DECISIONS 

AFFECTING  THE  ARTS,  MANUFACTURES,  INVENTIONS,  &o. 


UifDEB  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  the  preceding  month,  as  may  have  a  distinct 
and  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  cases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — in  the  intelligence  of  law  matters,  at  least 
— less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  aU  legal  technicalities,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 


MoEGAir  V.  FuLLBK,  Feb.  14. — In  this  case  it  was  sought  to  restrain  the  defendants, 
who  are  coachbuilders  at  Bath,  from  infringing  the  plaintiff's  patent  for  "  improvements 
in  carriages,"  consisting  in  the  application  of  apparatus  for  opening  and  closing  the 
heads  of  carriages.  According  to  the  plaintiff's  plan,  the  movable  heads  of  the  carriage  are 
moved  back  or  raised  by  levers,  which  are  actuated  by  cranks  and  rods  concealed  within 
the  lining  of  the  carriage,  and  operated  on  by  a  handle  turned  by  the  driver,  who  docs 
not  require  the  assistance  of  another  person  to  open  or  close  the  carriage,  the  handle 
being  fixed  at  his  side.  This  handle  acts  upon  a  second,  and  works  the  heads  of  the 
carriage  to  and  from  one  another  by  means  of  head-joints.  According  to  the  defendant's 
plan  (patented  in  1864  by  Mr.  Martin)  a  similar  result  is  obtained  by  an  endless  wire 
rope  wound  around  a  pulley  acting  upon  the  heads  to  be  lifted.  Three  questions  were 
at  issue  in  this  cause.  The  first  two  issues,  viz.,  the  novelty  of  the  plaintiff's  invention, 
and  sufficiency  of  his  specification,  Vice-Chancellor  Wood  decided  in  favour  of  the 
plaintiff;  upon  the  third,  his  Honour  was  of  opinion  that  the  defendants  had  not  used 
head-joints,  but  adapted  a  bona  Jide  different  process  for  effecting  the  same  results,  and 
not  merely  a  "  colourable  equivalent."  Practically  the  case  was  thus  decided  in  favour 
of  the  defendants. 

The  Rights  of  iN-nivinuAL  Debentube  Holdees.— Bowen  v.  the  Brecon  and 
Merthxb  Tyiivii,  JnNCTioif  Railway  Company. — In  this  case  the  very  important 
question  had  to  be  tried,  for  the  first  time,  whether  one  of  several  debenture  holders  in 
a  railway  company  can,  by  proceeding  at  law  to  judgment  in  respect  of  his  debt,  obtain 
by  means  of  an  execution  levied  upon  the  rolling  stock  and  chattels  of  the  company,  a 
priority  over  the  debenture  holders.  The  plaintiff  was  one  of  the  debenture  holders  in 
the  Brecon  and  Mcrthyr  Tydvil  Junction  Company,  and  had  instituted  this  suit  on  behalf 
of  himself  and  all  the  other  debenture  holders  of  the  company  who  held  securities 
similar  to  his  own,  to  obtain  payment  of  their  debts;  and  in  December  last  are.eiver  of 
the  undertaking  of  the  company  was  appointed  in  the  suit  by  the  Court.  Shortly  after, 
the  petitioner,  not  being  a  party  to  the  suit,  but  a  debenture  holder  of  the  same  class  as 
plaintiff,  recovered  judgment  at  law  against  the  company  in  respect  of  his  debt,  and  now 
prayed  that,  notwithstanding  the  appointment  of  the  receiver,  he  might  be  at  liberty  to 
issue  execution  in  respect  of  his  judgment,  and  reahse  his  debt  out  of  the  rolling-stock 
and  chattels  of  the  company.  On  Feb.  19  Vice-Chancellor  Wood  delivered  judgment.. 
In  his  opinion  the  petitioner  would  have  been  entitled  to  issue  execution,  had  he  been  a. 
simple  contrator  who  had  recovered  judgment  at  law ;  but  being  a  mortgagee,  who  had 
accepted  his  security  under  the  provisions  af  the  42nd  section  of  the  Companies'  Conso- 
lidation Act,  the  right  of  all  the  co-interestees  would  be  compromised  by  enforcing  a 
pars  pro  toto  judgment.  Thereupon  his  Honour  decided  as  follows  :— "  The  Court  being 
of  opinion  that  the  petitioner  is  not  entitled  to  issue  execution  in  respect  of  his  judgment 
otherwise  than  as  a  trustee  for  himself  and  all  other  the  debenture  holders  who  are 
entitled  to  be  ^aii  pari  passu  with  liim,  let  an  inquiry  be  directed  at  Chambers,  whether 
it  will  be  for  the  benefit  of  the  debenture  holders  that  any  proceedings  should  be  had  or 
taken  by  the  receiver  appointed  in  the  case  for  the  purpose  of  making  such  judgment 
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available  for  the  benefit  of  such  debenture  holders."  Although  this  judgment  bears  no 
definite  character,  we  think  it  but  right  to  record  it,  on  account  of  the  paramoiuit  im- 
portance of  the  question  at  issue. 


NOTES  AND  NOVELTIES. 


OUE  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  O0K 
EEADEES. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "  Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "events  of  the  month  preceding" 
as  may  in  some  way  affect  their  interests,  so  far  as  their  interests  are  conuected  with 
ally  of  the  subjects  upon  wliich  this  Journal  treats.  This  epitome,  iu  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour;  aud  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  beneliting  those  of  our  engineering 
brethren  who  reside  abroad,  we  ventm-e  to  make  a  suggestion  to  our  subscribers,  from 
which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  tlie  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  have  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"  19,"  Salisbury-street,  Adelphi,  London,  W.C."  and  be  forwarded,  OS  earlt/ in  the  month 
aspQssibJe,  to  the  Editor. 


MISCELLANEOUS. 

PETEOLEnM  AS  Steam  Fuel. — The  trials  made  with  Mr.  Richardson's  petroleum 
boiler  in  Woolwich  Dockyard  have  resulted  satisfactorily.  During  the  latter  period  of 
the  experiments  an  evaporation  of  as  much  as  18'911bs.  of  water  with  one  pound  of 
creosote  was  arrived  at.  The  trial  lasted  seven  hours.  The  new  fuel  gave  off  at  times  a 
great  deal  of  smoke,  emitting  a  most  offensive  effluvium,  the  construction  of  the  boiler 
being  such  as  to  impede  a  full  gaseous  blast  sufficient  to  consume  the  smoke,  as  intended. 
It  is  proposed  to  use  a  large  common  marine  boiler  in  future.  Naval  engineers  are  of 
opinion  that  with  such  fuel  gunboats  would  be  rendered  habitable  and  comfortable  in 
the  tropical  seas. 

Peotectiou  poe  Ikventobs  at  the  Paeis  ExHiEiTioif. — The  French  Government, 
in  order  to  protect  poor  inventors  who  have  not  the  means  of  taking  out  patents,  and 
who  must  take  advantage  of  the  Exhibition  to  make  their  inventions  or  new  processes 
known,  have  just  laid  before  the  Legislature  a  bill,  which  is  the  reproduction  of  that  of 
May  2nd,  1855.  This  measure  empowers  the  Imperial  Commission  to'deliver  to  every  exhi- 
bitor who  may  require  protection  for  an  invention,  a  process,  or  a  design,  a  gratuitous 
certificate,  or  petty  patent,  which  will  afford  the  protection  of  a  full  patent  for  the  space 
of  one  year  from  the  opening  of  the  Exhibition.  In  1835  no  less  than  600  exhibitors  took 
advantage  of  the  temporary  certificate,  or  petty  patent. 

The  Shipping  TsAnE  of  the  United  Kingdom. — By  the  side  of  the  returns  lately 
published  of  the  tonnage  of  ships  owned  iu  Great  Britain  and  Ireland,  and  of  which  we 
gave  an  abstract  in  the  Aetizan  of  February  last,  we  doubt  not  the  following  numerical 
data  respecting  the  gradual  development  of  the  British  maritime  trade  in  the  last  25 
years,  will  be  interesting  to  most  of  our  readers.  We  are  indebted  for  them  to  Mr.  J.  B. 
Kedman,  of  Westminster  Chambers,  who  compiled  them  from  the  tables  prepared  by  the 
statistical  Department  of  the  Board  of  Trade  T— 

1.  Total  tonnage  of  British  and  Foreign  vessels  with  cargoes  and  in  ballast,  engaged 
in  foreign  trade,  entered  and  cleared  at  ports  iu  the  United  Kingdom. 


4.  Coasting 
voyages: — 


Tons  Entered. 


Tons  Cleared. 


Total  Tons. 


1840 

1845 
1850 
1855 
1860 
1865 


4,657,795     4,781,872    9,439,667 

6,045,718     6,031,587     12,077,305 

7,100,476     7,404,588     14,505,061 

8,951,239    9,638,231     18,489,470 

12,172.785     12,516,507     24,689,292 

14,317,836     14,579,206 28,897,092 


So  that  in  25  years  the  trade  of  the  country  has  trebled  itself. 

2.  The  same  with  cargoes  only.    Both  tables  include  repeated  voyages. 

Tons  Entered.  Tons  Cleared.  Total  Tons. 


1840 
1845 
1850 
1855 
1860 


4,105,207     3,392,626  7,497,833 

5,023,588     4,309,197  9,332,785 

6,113,696     5,906,978  12,020,674 

7,018,463     8,348,664  15,307,132 

10,054,981     10,782,937  20,837,913 


1700 
1798 


Tons  Entered. 
1.57,035 
627,087 


1S65      12,158,694     12,827,151     21,985,845 

This  is  a  better  exemplification  of   actual  trade,  and  shows  a  still  higher  rate  of 
increase.     When  it  is  considered  that  the   ports  of  London  and  Liverpool  deal  with 
nearly  one-halt  of  this  enormous  tonnage  their  relative  progress  is  significant. 
3.  Foreign  trade  with  cargoes  and  in  ballast,  including  repeated  voyages. 

London. 

Tons  Cleared.  Total  Tons. 

96,241  253,279 

509,534  1,136,621 

1825     1,060,687     768,802  1,829,489 

1850     1,904,948     1,384,683  3,289,631 

1855     2,420,586     1,918,699  4,369,285 

1860     2,981,410     2,294,633  5,276,043 

1865     3,616.142     2,627,809  6,273,951 

LlVEBPOOL. 

1825     537,302     555,131     1,092,433 

1850     1,605,315     1,656,938     3,262,253 

1855     2,074,168     2,223,014     4,297,212 

1860     2,773,4:39     2,899,474     5,672,913 

1865     2,641,821     2,631,827     5,276,618 

These  two  tables  show  the  keen  competition  between  the  two  great  rival  ports.  The 
coasting  trade  of  the  United  Kingdom  shows  a  considerable  increase  of  late  years,  indi- 
cative of  the  increased  commercial  commmucation  within  the  realm  by  sea,  and  this 
coincident  with  the  great  increase  by  railways. 


trade  of  the  United  Kingdom  with  cargoes  only,  and  including  repeated 

Tons  Entered.  Tons  Cleared.  Total  Tons. 

1850     12,564,631     13,640,526     26,205,157 

1855     12,190,002     13,084,475     25,274,477 

1859     16,532,117     16,509,471     33,041,538 

1365     18,321,642     18,003,577     36,325,219 

5.  The  importation  of  coal  into  the  port  of  London  gives  the  following  remarkable 
results : — 

Tons  Seaborne.  Tons  Inland.  Total  Tons. 

1850    3,553,301     84,575  3,637,879 

18J5     3,016,868     1,162,487  4,179,355 

1859     3,299,170     1,210,766  4,509,946 

1865      3,161,683     2,741,589  5,903,272 

1866     3,033,193     2,980,073  6,013,266 

In  the  year  1850  the  importation  of  sea-borne  coal  into  London  obtained  its  raaximnm, 
and  has  since  gradually,  but  progressively,  declined ;  and  the  inland  importation,  now 
mainly  by  railway,  has  continued  to  increase  in  a  much  higher  ratio.  These  figures  are 
obtained  from  the  carefully-prepared  annual  accounts  of  Mr.  James  Scott,  of  the  coal 
market. 

MILITARY  ENGINEERING. 
TuE  CoMPAEATivE  Meeits  OF  Vaeious  BiiEECH-LoAi'EES.— For  some  time  past  a 
commission  of  military  officers,  appointed  by  the  Stale  of  New  York,  has  been  iu  session 
in  New  York  city,  examining  breech-loading  small  arms.  They  have  examined  all  the 
breech-loaders  brought  before  them,  testing  the  merits  of  each ;  and,  with  regard  to  the 
performances  of  the  most  meritorious  weapons,  they  report :— The  Roberts  breech- 
loader fired  84  balls  in  six  minutes,  an  average  of  14  in  one  minute,  all  striking  iuside  the 
target,  aud  penetrating  15  one-inch  planks  laid  side  by  side.  The  Sharpe  rifie  fired  100 
balls  in  less  than  seven  minutes,  and  penetrated  the  thirteenth  plank.  The  Millbank 
rim-fire  gun  fired  99  balls  in  six  and  a-half  minutes,  and  penetrated  the  eleventh  plank. 
The  Lamson  gun  fired  12  balls  in  one  minute.  Ball's  carbine  expelled  75  balls  iu  nine 
and  a-half  minutes.  The  Prussian  needle-gun,  which  was  tested  in  the  same  way  as  the 
others,  fired  an  average  of  six  to  seven  balls  a  minute,  and  penetrated  the  eleventh  plank. 
The  Remington  breech-loader  fired  100  baUs  in  six  minutes  and  fifty-five  seconds,  and 
penetrated  the  eleventh  plank. 

Patents  foe  Sjiall-Aems  et  Ofeicees.— In  the  sitting  of  the  House  of  Commons 
of  Feb.  11,  Lord  Longford,  the  Under-Secretary  of  War,  stated,  in  reply  to  a  question  put 
by  Lord  Lifford,  that  he  \Tas  not  aware  that  any  departmental  oflicers  had  taken  out 
patents  for  small-arms,  though  he  believed  that  a  gentlemau  in  the  Enfield  factory  had 
registered  a  patent  for  some  improvement  in  the  Schneider  rifle,  but  had  subsequently 
abandoned  it.  Colonel  Boxer  had  taken  out  a  patent  for  an  improved  cartridge.  The 
War  Department  always  discouraged  the  taking  out  of  such  patents  by  officers,  but  no 
formal  prohibition  bad"beeu  issued  on  the  subject.  It  was  an  element  of  difliculty  that, 
whereas  the  War  Department  objected  to  patents  under  such  circumstances,  the  Board  of 
Admiralty  did  not,  and,  on  being  referred  to,  declined  to  concur  with  the  Secretary  of  War 
in  issuing  a  general  prohibition.  It  appears  tliat  General  Peel,  previous  to  his  resigna- 
tion, took  various  steps,  from  which  it  would  result  that  iu  future  departmental  othcers 
would  no  longer  be  permitted  to  take  out  patents  in  relation  to  improvements  coming 
under  their  official  notice.  It  is  to  be  hoped  that  General  Peel's  successor— Sir  John 
Pakington — will  not  endorse  the  views  of  the  former,  but  allow  his  subordinates  ftUl 
liberty  to  avail  themselves  of  the  provisions  of  the  Patent  Law  Amendment  Act,  like 
anybody  else. 

Railway  Engineebs  in  the  Austeian  Aemt.— The  experience  of  the  last  campaign 
has  led  to  the  organisation  of  a  special  corps  of  railway  engineers  in  the  Austrian  army. 
The  statt'is  placed  under  the  orders  of  a  superior  officer  of  the  Engineers,  who  will  have 
at  his  disposal  a  certain  number  of  officers  of  that  service.  These  will  have  to  make 
themselves  thoroughly  acquaii.ted  with  the  technical  work  on  railways,  so  that,  in  case 
of  war,  they  may  be  able  to  promptly  destroy  or  re-estabUsh  sections  of  lines,  or  to 
interrupt  or  restore  the  traffic,  as  necessity  may  require. 

SitK  Gauze  foe  Caetbidges.— The  French  Ministry  of  War  lias  just  announced  that 
an  adiudication  will  be  made  of  105,000  metres  (115,000  yards)  of  goze-de-suie.  to  be 
manufactured  in  Lyons.  The  stuff  is  to  serve  iu  makuig  the  cartridges  lor  the  new 
Chassepot  gun. 

Daijile's  Multitubtilae  Cannon.— General  DaulM,  of  the  French  Military  Engineers, 
"Ives  an  account  of  a  cannon  with  divergent  tubes,  designed  to  throw  musket  balls. 
Aecordin-  to  his  plan,  the  number  of  these  tubes  will  be  in  proportion  to  their  calibre, 
and  they  arc  so  arranged  that  at  a  distance  of  600  metres  the  balls  will  be  spread  over  a 
space  of  15  metres,  and  at  nearly  equal  distances  from  each  other.  The  charge  of  powder 
is  calculated  to  propel  two  balls  at  once  from  each  tube,  the  trajectory  of  which  will  bo 
the  same  as  that  of  a  large  projectile  from  the  same  caunou.  Tims,  a  (ield-pieee  will  be 
capable  of  holding  16  tubes,  and  discharging  32  balls  at  once,  which  at  a  distance  of  600 
metres  will  strike  upon  a  space  occupied  by  50  men  in  two  ranks,  those  of  the  second 
rank  being  liable  to  be  struck  by  the  balls  which  have  passed  through  the  first.  This 
new  cannon  is  to  be  of  iron,  the  durabiUty  of  which  is  greater  lor  tlie  purpose  than 
bronze. 

Coenish's  Bbeech-Loadee.— The  distinctive  features  of  Mr.  Kenneth  Cornish's 
breech-loadin"  gun,  lately  tried  at  Beaufort  Grounds,  are  as  follows :— Across  the  barrel, 
at  a  point  somewhat  higher  up  than  where  this  joins  the  stock,  is  the  breech-piecc, 
bein"  a  species  of  flap,  set  on  edge,  and  in  shape  and  action  not  unlike  the  knilc  of  a 
n-uillotine  This  is  simply  lifted  up,  or  pressed  down,  as  occasion  may  require;  and 
when  raised,  by  pulling  it  open  somewhat  further  than  it  would  go  of  its  own  accord, 
the  extraction,  worked  by  a  sere  spring,  is  set  in  motion,  and  draws;  or  it  the  motion 
communicated  be  quick  and  suudeu,  throws  out  the  copper-based  cartridge  from  the 
barrel  It  is  part  of  Mr.  Coniish's  theory  that  cartridges  made  of  metal,  and  on  the 
central-fire  principle,  are  more  cfl'ectual  in  rendering  military  weapons  gas-proof  than 
any  ingenious  construction  of  the  breech  itself;  since  the  fittings,  however  accurate 
originally,  must  be  disarranged  as  the  weapon  heats.  Hence,  he  contends  that,  using 
cartrido-es  with  a  metallic  base,  the  mechanism  of  the  breech  may  be  much  simplified  and 
cheapened,  since  the  breech  has  only  to  suj.port  the  rear  of  the  cartridge-case— which  is, 
in  fact  "an  inner  barrel— durin?  the  c-cplosion,  and  not  to  keep  in  a  subtle  and  imprisoned 
sas  'The  needle  works  through  the  breech-picue,  and  hence  is  short,  and  not  liable  to 
Set'out  of  order.  It  is  claimed  that  the  cost  of  the  gun,  when  new,  will  not  exceed  that 
of  an  ordinary  Enfield,  and  that  the  process  of  conversion  is  cheaper  by  sonic  shillings 
and  capable  ofbeing  effected  faster  than  by  any  other  combination. 

NAVAL  ENGINEERING. 

Remakkaelt  Fast  Sti:aming  of  a  Clxdk  Steami;b.— The  paddle-steamer  Siifnh 
left  Greenock,  on  a  trial  trip  to  Londoiulcrry  on  the  evening  of  the  21st  ult.,  aud  reached 
her  destination  in  Sihrs.  The  distance  is  about  135  miles,  giving  an  aveiage  rate  ot 
speed  of  about  16  knots,  or  nearly  19  miles  an  hour. 

The  " Dundeebesg."— The  irou-clad  ram  Dun(ierbfr0,  built  by  Mr.  W.   }I.  Webb 
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made  her  trial  trin  in  New  York  Harbour,  on  Feb.  22  and  23.  This  vessel  is  practically 
a  floating- fort.  Her  dimensions  are  as  follows: — Extreme  lengrth,  3^0ft.  4in.  ;  extreme 
beam,  72ft.  I'Hn. ;  depth  of  main  hold,  .iHt.  "in. ;  height  of  casemate,  7ft.  2in. ;  length  of 
ram,  oiM't. ;  draught,  21ft. ;  displacement,  7,000  tons ;  tonnage,  5.000  tons ;  weight  of 
iron  armour,  1,000  tons.  The  engines  are  two  in  number,  of  5,000  horse-power  in  the 
aggregate ;  diameter  of  cylinders,  lOOin.  ;  stroke  of  pistons,  loin.  She  has  six  main  and 
two  donkey  boilers,  weighing  iu  the  aggregate  250  tons ;  boiler  surface,  30,000ft. ;  grate 
surface,  1,200ft. ;  condensing  surfa-^e,  12,0,lO;'t.  The  diameter  of  her  propeller  is  21ft.,  its 
pitch  soft.,  its  weight  35,0O01bs.  The  capacity  of  her  coal  bunkers  is  1,000  tons.  The 
bottom  of  the  hull  is  flat,  the  sides  angular  ;  the  hull  is  built  of  layers  of  square 
logs,  bolted  together.  Upon  the  hull  the  casemate,  or  fighting-room,  is  built  of  square 
logs,  each  one  foot  in  thickness,  and  rises  to  the  height  of  71t. ;  it  is  covered  with  a 
borab-pi-oof  dcok.  The  hull  is  covered  with  a  planking  Sin.  in  thickness;  outside  the 
planking  is  a  covering  of  logs  ;  this  covering  is  at  the  bilge  3ft.  iu  thickness,  at  the  water 
line  6ft.,  and  at  the  top  7ft.  The  armour  consists  of  Ijin.  plates,  laid  on  vertically;  the 
side  armour  is  of  hammered  iron;  the  plates  are  secured  to  the  log-covering  by  bolts 
18in.  in  length,  Hrmly  screwed  into  the  wood ;  the  main  deck  is  covered  with  4Mn.  plates. 
The  most  formidable  feature  is  the  ram,  which  is  50ft.  in  length.  This  ram  is  simply  an 
elongation  of  the  vessel  itself.  It  is  constructed  of  heavy  logs,  plated  with  a  wrought- 
iron  jacket;  in  shape  it  resembles  a  knife  blade.  The  armament  of  the  vessel,  when 
complete,  will  consist  of  eighteen  llin.  and  loin.  Dahlgren  and  Rodman  guns,  six  of  the 
Httev  description.  At  present,  ho\vever,  the  vessel  carries  but  six  guns,  two  of  them 
being  loin.  Rodmans.  There  are  several  well-constructed  bulkheads.  The  keel,  keelsons, 
rudders,  and  stern  are  in  the  same  ponderous  proportion  as  the  rest  of  the  vessel.  The 
engine-rooms,  coal-bunkers,  and  magazines  are  well  protected.  The  Dnnderberg,  un- 
Ioaded,'drew  16ft.  of  water  forward,  21ft.  aft ;  with  the  full  armament  on  board,  or  twelve 
additional  guns,  with  complement  of  shot  and  shell,  and  with  full  coal  bunkers,  the 
draught  of  water  would  evidently  be  much  greater.  The  highest  rate  of  speed  attained 
by  the  Dunderlerq  during  the  late  trip  was  11  knots  6  fathoms  :  the  sea  was  smooth, 
however,  so  that  the  qualities  of  the  vessel  were  not  fully  tested.  Four  minutes  only 
were  occupied  by  the  Dnnderberg  in  turning ;  a  complete  circle  was  made,  within  the 
space  of  half  a  mile,  iu  thirteen  minutes.  This  is  the  best  that  can  be  said  of  Mr.  Webb's 
clieFd'aacre.  The  reverse  side  of  the  story  is  not  so  flattering.  The  engines  did  not 
work  satisfactorily.  After  a  few  turjs  the  journals  became  red-hot,  and  if  a  constant 
streain  of  cold  water  had  not  been  applied,  these  massive  brasses  would  have  melted  and 
flowed  like  lead.  The  journals  were  incessantly  deluged  with  water  from  a  hose  lin,  !■ 
diameter.  In  twenty-four  hours  an  entire  barrel  of  oil  was  used  up  in  the  lubrication  oi 
other  portions  of  the  machinery.  The  guns  were  fired  several  times.  Tlie  effect  of  the 
concussion  was  startling.  The  wooden  bulwarks  on  the  main  deck  were  shattered  to 
splinters.  The  heavy  skylights  were  driven  in  and  downwards.  The  builder  of  the 
DumUfherg,  Mr.  W.  H.  Webb,  contracted  with  the  United  States  Government  to  furnish 
the  vessel  for  1,250,000  dollars,  and  he  has  already  expended  2,500,000  in  her  construction. 
The  Government  has  heretofore  refused  to  accept  the  vessel,  contending  that  the  contract 
had  not  been  fulfilled.  During  the  late  trial  trips  a  committee  of  Government  oflicers 
inspected  the  working  of  the  Diinderlierij,  and  the  Government  will  act  upon  their  report. 
If  the  vessel  is  finally  rejected  by  the  United  States,  Mr.  Webb  will  endeavour  to  make  a 
transfer  to  some  foreign  Government.  It  was  reported  a  lew  weeks  ago  that  the 
Prussian  Admirality  were  desirous  to  add  this  vessel  to  the  North  German  Navy,  and 
Prussian  naval  officers  had  been  sent  to  New  York  to  inspect  and  report  on  the  Dunder- 
ierg.  However,  it  is  assumed  that,  owing  to  the  want  of  success  of  the  trial  trip,  the 
Prussian  Government  will  reconsider  their  resolution.  Under  these  circumstances,  it  is 
doubtful  whether  Mr.  Webb's  vessel  will  find  any  purchaser  at  all. 

SHIPBUILDING. 

SHiPBtTiT.Di!rG  IN  THE  UNITED  STATES. — Thc  anomalies  from  which  the  labour  market 

in  the  United  States  is  suffering  and  to  which  we  drew  attention  in  our  last  .issue,  are 

felt  most  heavily  iu  the  shipbuilding  and  cognate   engineering  trades.     The  prohibitive 

tariff  bill  which  had  passed  the  Senate,  has  been  quietly  shelved  by  the  House  of  Repre- 
sentatives;   yet   the  tarifi^  at   present   in   force  is    sufficient  to  increase  hree  or  four 

fold  the  price  of  all  materials  requisite  in  shipbuilding,  and  thus  paralyze  an  industry, 

which,  but   a   few  years  back,   stood  foremost  and  was  the  most  flourishing   of  all 

industries  in  America.    An  idea  of  the  present  state  of  the  case  may  be  formed  from 

the  following  particulars,  given  by  the  New  York  correspondent  oithcllorniiig  Herald : — 

"  The  great  decline  in  American  shipbuilding  is  at  last  beginning  to  awaken   public 

attention.      It  is  discovered  that  the  business  is  at  a  complete  standstill  in  this  port,  and 

that  scarcely  anything  is  being  done  in  any  of  the  New  England  ports.    Various  explana- 
tions of  the  causes  of  this  misfortvrne  have  been  offered,  but  the  most  practical  are  those 

Toluntcered  by  W.  H.  Webb,  a  well-known  shipbuilder  of  this  city.    Mr.  Webb  gives  four 

reasons  for  the  stagnation— the  high  cost  of  labour,  the  high  cost  of  material,  the  high 

tariff,  and  the  lack  of  skilled  workmen.    Labour  has  advanced  in  cost  at  least  75  per 

cent.,  and  the  advance  in  the  cost  of  material  is  not  much  less.    A  convention  of  ship- 
builders of  New  England  has  just  been  held  in  Bath,  Maine;  little  else  was  done  by  the 

convention,  however,  than  to  memorialise  Congress  for  relief,  and  to  show  that  the  ship- 
building interest  had  been  well-nigh  fatally  injured   by  the  competition  iu  the  British 

provinces.    Unpleasant  as  it  may  seem,  Americans  may  as  well  make  up  their  minds  for 

the  loss  of  the  shipbuilding  trade  as  a  branch  of  Yankee  industry.    Congress  has 

attempted  to  avert  this  disaster  by  providing,  in  the  Tariff  Bill,  for  a  drawback  equal  in 

amount   to   the  duty  on  materials  used  in  shipbuilding  imported  into  the  United  States. 

Th!s  will  aflford  only  partial  relief.    By  no  act  of  Congress  can  the  cost  of  labour  be 

brought  to  its  old  standard.    Mr.  Welles  has  shown  that  the  cost  of  building  a  ship  iu 

the  port  of  New  Y'ork  is  at  least  100  dollars  (in  currency)  per  ton,  while  the  cost  in  St. 

John,  New  Brunswick,  is  at  the  highest  not  above  50  dollars  (in  gold)  per  ton.    If,  with 

the  drawback  proposed,  the  cost  in  New  York  could  be  reduced  to  80  dollars  per  ton,  the 

St.  John  shipbuilder  would  still  have  the  advantage.    In  Bath,  Maine,  the  cost  o(  a  ship 

of  1,000  tons  is  il,i2S  dollars ;  in  St.  John  as  good  a  vessel  can  be  built  for  26,000  dollars, 

and  the  cost  in  Bath  is  much  less  than  that  in  New  York.  American  shipownew,  there- 
fore, will  naturally  turn  to  the  British  provinces,  for  their  patriotism  is  not  so  great  as 
to  prompt  them  to  throw  away  15,000  dollars  on  a  single  vessel  of  1,000  tons  burden. 
We  have  no  remedy  bnt  to  submit;  we  made  the  high  prices,  .and  we  alone  must  suffer 
the  evils  of  high  prices."  We  doubt  not  the  resumption  of  their  places  in  the  National 
Representation  by  the  Southern  States,  everyone  of  which  is  favourable  to  free-trade, 
will  restore  the  normal  state  of  things  that  has  been  disturbed  for  several  years  past  by 
a  sectional  Congress,  and  put  a  stop  to  the  decline  of  American  trade  and  industry;  which 
will,  at  least  in  the  Atlantic  States,  go  to  rack  and  ruin,  if  reconstruction  be  delayed  any 
longer. 

Shipbuilding  on  the  Clyde. — During  the  past  month  an  important  accession  has 
been  made  to  the  strength  of  our  mercantile  navy  by  the  launching  of  several  large  steam 
and  sailing  vessels  from  shipbuilding  yards  on  the  Clyde.  Amongst  the  most  important  of 
the  former  may  be  mentioned  the  Cunard  steamer  Sitssia  (3,111  tonnage),  the  Wesei-  (2,900 
tonnage),and  the  jBcK^niors  (2,300  tonnage).  The  particulars  of  these  vessels  mil  be  found 
in  another  page.  Amongst  a  few  of  the  sailing  vessels  launched  may  be  mentioned  the 
composite  ship  the  Counti/  of  Elgin  (895  tonnage),  built  by  Messrs.  Charles  Corme!l  and 
Co.,  at  their  west  shipbuilding  yard,  at  Overnewton ;  and  aniron  barque,  of  450  tounagc, 

the  Pac;;?c,  built  by  Messrs.  Alex.  Stephen  and  Sons,  Kelvinhaugh.     This  vessel  is  to  be     -„    -----     -   -„    „  ..  .„  -     

employed  between  Swansea  and  Valparaiso,  in  the  copper  ore  trade,  for  which  slie  has  '  antozonide,  while  peroxide  of  manganese  is  classed  by  M.  Schijiibein  among  the  oxonides 
been  specially  constructed.  —Chemical  yens. 


ACCIDENTS. 

On  the  Scottish  NouTn-EASTEnx  Line,  near  Aberdeen,  a  serious  collision  took  place 
on  February  11th.  The  express  train  from  the  south,  due  in  Aberdeen  at  ten  minutes 
past  four,  was  trying  to  make  up  for  lost  time,  when,  on  getting  within  about  three 
miles  of  Aberdeen,  the  engine  jumped  off  the  line,  and,  with  tender  and  carriages,  imme- 
diately blocked  up  both  lines  of  rails.  A  mail  train  from  Aberdeen  was  due  to  pass  the 
spot  at  the  moment,  and  before  anything  could  be  done  it  came  down  upon  the  ruins  of 
the  southern  train.  Fortunately  the  driver  of  the  mail  train  shut  off  steam  and  jumped 
from  his  engine  the  moment  ho  saw  that  a  collision  was  inevitable,  and  the  result  was 
that  the  shojk  was  much  less  than  could  have  been  expected,  the  injury  to  the  passenger 
being  confined  to  euts  and  contusions.  The  eniiuemen  and  passengers  of  the  southern 
train  were  not  seriously  hurt  by  the  tumbling  about  of  tlie  carriages,  consequent  on  the 
train  getting  oft'  the  line,  and  they  had  time  to  get  clear  of  the  line  before  the  collision 
with  the  mail  train. 

AccioENT  TO  THE  Cl\-de  Steamer  "  Eael  oe  Dl'blin." — We  regret  to  learu  that 
this  splendid  new  paddle  steamer  went  ashore  near  Ballyhalber,  on  the  Irish  coast,  on 
the  morning  of  the  22nd  ult.,  during  a  severe  gale,  accompanied  by  snow,  and  we  tear 
has  by  this  time  become  a  total  wrecic.  She  was  on  her  second  voyage  to  Dublin  when 
the  accident  occurred.  The  passengers  were  all  got  oft'  in  safety.  The  Earl  of  Dublin 
was, "launched  from  the  building-yard  of  Messrs.  Robert  and  Co.,  Port  Glasgow,  iu 
November  of  last  year.  Her  engines,  whic'.i  were  ol  300  horse-power,  were  supplied  by 
Messrs.  Rankin  and  Blaekraore,  Eagle  Foundry,  Greenock.  On  her  trial  trip  to  Dublin, 
some  three  weeks  since,  she  ran  the  distance  from  Greenoek-quay  in  llhrs.  55min., 
being  the  quickest  passage,  we  believe,  which  has  been  made  on  this  station. 

MINES,  mETAlLTJRGY,  &c. 

Electkicitt  in  Mining. — The  electric  telegraph  has  been  successfully  introduced  to 
mining  operations,  by  means  of  which  a  serious  impediment  has  been  overcome.  The 
shaft  of  the  TrafalgarColliery,  in  the  Forestof  Dean,  terminates  on  the  vein  of  coal;  from 
thence  the  coal  has  has  been  worked  to  the  "  dip,"  leaving  a  formidable  incliue  for  the  coal- 
waggons  to  ascend,  and  increasing  the  expense  of  working.  A  steam-engine  was  erected 
on  "the  bank,"  to  reduce  the  expense  oi  haulage,  and  to  increase  the  despatch.  Its  nseful- 
ness>vas  considerably  interfered  with  by  the  loss  of  time  in  communicating  the  required 
signals.  Mr.  W.  B.  Brain,  the  engineer  has  introduced  the  electric  telegraph,  by  which 
signals  arc  at  once  transmitted  to  the  engine-house,  and  the  words  "goon"  and  "stop"" 
are  instantly  brought  into  view.    The  instrument  was  made  by  Mr.  Izant,  of  London. 

RAILWAYS. 

Railway  Bills  in  Parliament,  18e7.— The  number  of  railway  bills  deposited  for  the 
present  session  is  153,  of  which  68  authorise  new  lines.  The  number  of  bills  promoted 
by  new  companies  is  16,  of  which  14  are  for  95  miles  of  railways  in  England,  and  two  for 
12  miles  in  Scotland;  total,  107  miles.  The  number  of  bills  promoted  by  existing  railway 
companies  is  52  for  the  construction  of  257  miles  of  rail,  viz.,  220  miles  in  England,  26  in 
Scotland,  and  11  in  Ireland.  Aggregate  length  of  proposed  new  lines  before  Parliament, 
364  miles,  of  which  315  are  for  England,  38  for  Scotland,  and  11  for  Ireland.  Moreover, 
51  miles  of  deviation  lines  and  40  miles  of  tramways  for  streets  areproposad. 

TELEGRAPHIC    ENGINEERING. 

The  Ovebland  Telegraph  to  China. — On  Feb.  20th,  the  telegraph  and  courier 
service  to  China,  via  Kiachta,  was  re-opened.'  This  line  in  twelve  days  conveys  messages 
from  London  to  Tien-tsin,  the  seaport  of  Pekin,  from  whence  they  are  despatched  to  any 
port  in  China.  As  the  line  is  not  blocked  up  by  a  large  number  of  messages  the  delays 
and  non-delivery  experienced  with  the  Indian'  service  are  avoided,  and  the  messages 
delivered  in  a  more  intelligible  shape.  The  cost  for  twenty  words  amounts  to  £4  7s.  6d. 
from  London  to  Tien-tsin. 

DOCKS,  HARBOURS,  BRIDGES. 

Railway  Bridge  on  the  Lower  Rhine. — The  Bergisch-Milrkische  Railway  Company 
have  received  permission  to  construct  a  railway  bridge  across  the  Rhine  at  Hamm,  near 
Diisseldorf.  Like  the  Strasburg,  Coblenz,  Mayence,  and  Cologne  bridges,  it  is  so  to  be 
built  so  as  to  admit  of  the  principal  pillars  being  blown  up  at  any  moment.  The  arrange- 
ments are  to  be  such  that  the  explosion  extending  equally  below  the  water  as  above,  ivill 
prevent  the  bridge  from  being  easily  repaired.  Fortifications  to  be  erected  in  front,  in 
accordance  with  the  royal  order,  must  be  strong  enough  to  secure  the  bridge  from  a 
coup  de  main,  and  be  tenable  at  least  as  long  as  is  recjuired  for  laying  and  firing  the 
trains. 

The  High  Level  Briuge  at  Longhedge. — An  operation  of  some  interest  was  carried 
out  lately  by  Mr.  James  Hay\\rood,  of  Derby,  the  contractor  for  the  ironwork  for  the  new 
line  of  the  London,  Brighton,  and  South  Coast  Company,  at  Battersea,  under  the  instruc- 
tions of  Sir  Charles  Fox  and  Sons,  the  engineers  in  charge  of  the  works.  The  new  high 
level  line  is  intended  to  cross  the  lo-wlevel  railway  at  Longhedge  by  a  bridge  of  120  feet 
span.  This  bridge  has  two  main  girders  of  lattice  work,  lift,  deep  and  126ft.  long.  In 
consequence  of  the  increasing  traffic  at  thispoint  during  the  day,  it  was  impossible  to 
erect  a  staging  across  the  line  ;  the  iron  girder  was,  therefore,  put  together  on  the 
adjoining  viaduct,  and  cross  lines  having  been  laid  across  the  railway  to  carry  a  strong 
trolly  or  moveable  trcssle  upon  eight  wheels,  one  of  the  main  girders  was  successfully 
rolled  over  during  the  nights  of  Feb.  26  and  27,  about  eleven  hours  being  occupied  with 
this  operation.  The  gre;it  weight  of  the  girder,  with  its  want  of  lateral  stift'ness,  and  the 
very  short  time  allowed  for  the  work,  rendered  this  a  matter  of  some  ciifficulty,  but  it 
was  carried  out  with  perfect  success. 

Harbour  Accommod.ation  at  Glasgow. — For  a  couple  of  years  past  there  has  been 
in  course  of  construction  a  tidal  basin,  intended  to  relieve  the  existing  pressure  of 
shipping  in  Glasgow  harbour.  It  is  situated  on  the  south  side  of  the  Clyde,  about  half  a 
mile  below  Broomiclaw  Bridge.  It  occupies  an  area  of  a\  acres,  and  attbrds  some  830 
yards  of  commodious  quays,  on  which  sheds  will  be  erected  for  the  reception  of  mer- 
chandise. On  the  7th  March,  for  the  first  time,  the  tide  was  allowed  to  flow  in.  A 
dredger  will  be  forthwith  introduced,  and  the  basin  scraped  out  to  a  depth  of  22ft.  below 
high  water  of  spring  tides,  being  the  present  average  depth  of  the  Glasgow  harbour. 
It  is  expected  that  in  eight  months  from  the  present  datethe  basin  will  be  in  a  state  to 
receive  shipping. 

APPLIED  CHEMISTRy. 

Action  of  Peroxide  or  Manganese  on  Salts  of  Copper,  by  M.  W.  Schmid. — 
By  shaking  peroxide  of  manganese  with  a  solution  of  sulphate  of  copper,  a  peroxide, 
Cu  02,  is  gradually  produced,  and  the  manganese  dissolves.  At  the  end  of  three  weeks 
the  exchange  will  be  completed,  and  the  filter  will  retain  only  a  cupreous  compound, 
nearly  free  from  manganese.  It  is  hardly  necessary  to  say  that  the  manganese  employed 
must  be  perfectly  pure.  The  exchange  is  matle  equivalent  for  equivalent.  The  peroxide 
of  copper  thus  formed  produces  a  strong  efi'ervescence  when,  after  it  has  been  moistened 
with  a  few  drops  of  water,  a  little  sulphuric  acid  is  added.  A  similar  peroxide  has  been 
obtained  by  Thenard  by  treating  oxide  of  copper  with  oxygenated  water.    This  is  an 
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A      LETTER,      PREPAID,      TO      THE     EDTTOR      OF 

"  The  Artizan." 

Dated  February  6th,  ISfi?. 

Si5  "^V.  Rijrc: — '^PCiirino'  oil  and  othPrliquids  in  cans 
'^.S'l  M',  K.  XcMton — Bobbins  for  spinning;  machinery 
337  J.  Grahsm — Manufacture  of  spelter    from  zine 

ashe?,  &c. 
33ft  A    B.  Brown— Dril  line:  machines 

339  W.  Prangley— Apparatus  employed  in  athletic 
exercises 

340  F.  Roaenauei'— Stiffeniner  yarns,  &c.* 
^1  J.  S.  Hoar— Bench  vices 


'Dated  February  7th,  1867.     " 

342  J,  Ramabottom — Supporting-,  moving',  and  forg- 
ins  heavy  masses  of  metal 

343  W.  G.  Beattie— Slide  valves 

344  G.  E.  Pain  and  C.  Corroy— Oils  for illuminatingr 
and  other  purposes 

345  S.  Howard — Pressinir  and  shaping-  hats,  &.c. 
34fi  R.    E.   Green   and   \V.    Laycock— Printing    on 

textilp  fabrics 

347  W.  T    Carriiijjton— Steam  rollers 

348  R.  Sidda%vay^ChTrco;\l  box  smoothing  irons 

349  H.  K.  York— Heating  with  hot  water 

350  F.  C.  I^eader— Venetian  blinds 

3.il  W,  Clark— Attaching  teeth  to  saws 

3)'2  \V.    Clark— Mechanical  movements    to  be  ap 

plied  to  automaton  toys  and  hobby  horses 
3i3  W,  Couisbfp— Locking  up  type,  &c. 
354  H-  E.  Falk— Steam   boiler  and    other   furnaces 

for  the  better  combustion  of  fuel 


Dated  February  8th,  1867. 

355  W.  Kilhee — Breech-loading  6rearms 

356  E.  Firth— Fabric  ir;  imitation  of  the  skins  of 
animals 

357  M.  J.  Hains— Leather  straps  and  driving  bands 

358  W  S.  Losh— Mauufacturioga  saU  or  salts  of 
nmmonia 

359  A- Ormsby- Collection  and  storage' for  distri' 
button  of  rain  watei 

360  T.  Sililev— Machines  for  washing  and  churning 

361  H.  A.  Fletcher— Boring  and  planing  metals 

362  J.  H.  Johnson— Propellers  for  ships,  &c. 

363  D.  N.  Defries— Gas  burners 

364  P.  E.  Gaiffe  and  A.  A.  Lalance- Electro  en- 
Krrnnng 

365  W.  Jones— Shaping  metals 

366  T.;G ill— Doubling  frames  for  yarns 

Dated  February  9tb,  1867. 

367  J.Stanton— Self-acting  safetv  gun  lock 

363  R.  Haworth  and  J.  W,  Welch— Sizing,  dressing, 
and  beaming  yarn  and  thiead 

369  G  Daws— Openinir,  closing,  locking,  and  un- 
locking cart  and  other  gates  on  railway  level 
crossings,  with  signals  in  connection  therewith 

370  T,  R.  Jones— Combined  bench  and  desk 

371  J.  Brigbam  and  R.  Bickerton— Reaping  and 
mowing:  machines 

372  E.  A.  Kirby— PortahleminiBtuTedispensary,&c. 

373  E.  Heywood  and  E.  Hinchcliflfe— Producing 
f  ney  weavings 

374  F.  Leonardt  —  Boxes  for  containing  metallic 
pens,  &C. 

375  J.  Buhrer— Generating  steam,  and  apparatus 
employed  therein 

376  R.  Jamps-Steam  boilers 

377  C.  \V.  Dixon— Mounting  wheels  on  axles 

378  E.  Goraes — Preserving  m*'at,  &c. 

37i>  W.  Clark —Preserving  animal  or  vegetable 
matter 

380  A.  G.  Grant— Exhibiting  moving'  and  other 
pifturea 

Dated  February  nth,  1867. 

381  R.  B.  MulHner— Shoes  for  horses 

382  P.  D.  Collins- Self-cloi'ing  bottle  stopper  and 
key 

383  G.  H.  Kidd— Regulating  the  snpply  of  water 
to  ci?terns.  &c 

384  R.  T.  Thompson- Studs  and  buttons  and  their 
fastenings  , ,        , 

335  W.  E.  Newton— Treating  vegetable  substances 

Dated  February  12th,  1867. 
386  J.  Ramsbottom— Transferringengines.&cc,  from 

one  liue  of  mils  to  another 
887  E.  Manico— Raising  sand  or  shingle 

388  \V.  Stiatford— Cnrriages,  Sic. 

389  E.  H.  Beruier— Safety  apparatus  for  raising  and 
loweii-  g  henvy  bodies 

390  J.  B.  Booth— Carding  engines 

3J'l  Sir  J.Y.  Simpson- UtiliBinsr  of  mineral  and 
other  oils  for  the  production  of  heat,  Kic. 

392  J.  H.  Johnson— Brt-ech-loading  tirFarms 

393  W.  Clark  —  Obtaining  and  applyiitg  motive 
power 

SH  \V.  H.  Towers- Preparing  raw  hide 

3!>5  P.  Bncon— Breech-londlng  firearms 

396  A.  V.  Newton- Sfwing  machines 

.397  H.  H.  Gri>-rHou  and  J.  McElroy -Governors  for 

ate.im  and  other  motive  power  engines 
39S  W.  Ctisaotd- Teutering  machine 


Dated  February  13th,  1S67. 

3S9  A.  J.  Prtterson- Firearms,  &c. 

40()  J,  W'estwood  and  R.  Baillie  — Iron  safes,  &c. 

401  J.  Westwood  and  R.  Baillie— Iron  piles  and 
columns 

402  \V.  E.  Gedge— Steam  boilers 

403  W.  Clark— Moulding  and  pressing  bricks 

404  H.    [Joufe— Ou'side  lamps  for  shop  fronts,  6ic 

405  S    D    MacU—Cleauing  wheat,  &c. 

406  W  Jones- Limps 

407  W.  E.  NKWton— Taking  photogra[.hic  pov- 
traits,  &.C. 

408  S.  Osbornr— Stays,  cor.-ets.  &c 

409  H  A.  Davis  amis.  J.  SaUeld— Drawing  liquiiis 
from  casks,  &c. 

Datkd  February  14th,  1867. 

410  J.  Thompson— Cutting  and  polishing  metals 
41}  J,  "Walton  and  R.  Harlow— Tilting  barrels 

41C  H.  A.  Dufren6— Holder  for  railway  and  oth'r 
tickets 

413  H.  A.  Dufren6— Railway  and  other  tickets 

414  J  V.  Toepken — Packing  a  certain  kind  of 
friction  maich 

415  G.  Ireland — Cruet  frames 

416  D.  Tenniswood — Boot  and  shoe  toe  pieces,  &c 

417  G.  W.  Wright-Strpet  gutters  and  sinks 

418  T.  Greenwood  and  F.  Keates— Boots  and  shoes 

Dated  February  loth,18C7, 

419  R.  George — Cinder  shovels 

4W  J.  P.  Kerr  and  W.  McGee— Chain  beaming 
apparatus 

421  W   J.  Knowles  and  J.  E.  Wilding— Rollers 

422  R    Shaw — Motive  power  engines 

423  J.  Capper — Chimney  top 

424  P.  Duchamp— Drawing  of  liquids  and  supply- 
ing tht-m  1 1  bottles 

425  J.  Lamble — Coating  and  preservation  of  ships' 
bottoms 

426  J.  Combe  —  Drawing  fibrous  sahstances  in 
drawing  and  spinning  frames 

427  T.  \V,  Nicholson- Improvi-ments  in  and  adap- 
tation of  cylinder  prinUng-  machinesto  the  double 
purpose  of  letter  press  and  lithography,  &c. 

428  J.  Ferrabee— Feedintr  carding  machines 

429  A.  V.  N«wtcn — Water  raeier 

Dated  February  IGth,  18C7. 

430  E   Lord— Looms  for  weaving 

431  J.  Shaw— Spinoins  and  doubling  cotton,  &c.' 

432  J.  Carter  —  Opening,  closing,  and  securing 
portholes  of  ships 

433  G.  White— Levelling  and  certain  other  mathe* 
matical  instruments 

434  H.  Cooper— Dining  table 

435  J.  Parkea- Instrument  for  giving  answers  to 
selpcted  questions 

436  E.  Stevens— Means  to  secure  coal  plates,  &c. 

437  E.  Stevens— Ciins,  kettles,  &C. 

438  R.  Hodsou— Punching  iron  and  other  metal 
plates 

Dated  February  18th,  1867. 

439  W.  Hill  and  H.  C.  Wilberforce— Gas  cooking 
apparatus,  &:c. 

440  R.  Thwuites,  E  H.  Carbutt,  and  J.  Sturgeon- 
Hammers  to  be  worked  by  steam  or  other  fluid 

441  Count  A.  Dillon — Recovering  ships 

442  W.  H.  Harfield-Windlasses 
413  W,  E.  Newton— Corsets 

Dated  February  19th,  1867. 

444  C.  Wenner  —  Preventing  down  ("raught  in 
chimneys 

445  G  P.'Redfern — Breech -loading  needle  firearms, 
and  caitiidgesfor  the  siroe 

446  A.  A.  Fousset— Patent  leather,  &c. 

447  H.  Haschke  —  Bieech-loadiug  firearms,  and 
cartridges  for  the  same 

448  A .  Ben ie St— Regulating  the  movements  of  steam 
engines 

449  H.  Alder— Gas  meters 

450  E.  Brasier- Scutching  flax,  fitc. 

451  E.  Brasier — Manufacture  of  oakum  frsm  old 
Topes,  &c. 

452  H.  Y.  D,  Scott— Constructing  the  fl  ors  and 
roofs  of  bouses,  &c 

453  A.  V.  Newton— Railroad  switch  indicator 

Dated  February  20ih,  1867. 

454  W.  HarriflOn— Consuming  smoke  in  furnaces 

455  M.  Cavanagli— Adjusta\)le  lock  spiudlee 

456  T,  Archer— Breaking  and  grinding  stone  ores 
467  J.S.  Walker— Undermining,   holeing,  and  cut- 
ting coal 

458  J.  H.  Johnson- Application  of  certain  hydro- 
carbons to  the  ohtainment  of  light  and  heat,  and 
means  employed  tberem 

459  R.  Morelfind—Floors  for  buildings 

460  A.  Albini  and  F.  A  Biaendlin— Breech-loading 
firearms 

461  C  Wejgand— Umbrellas  and  parasols 

462  R  Kuustmann  —  Cleaning  and  polishing  the 
surface  of  glass 

463  G.  Hase  I  tine— Letting  on  and  shuUmg  off  gas 
and  iguiting  the  same 

464  G.  Haseliine— Boat  detaching  apparatus 

465  W   R.  Lake— Files,  and  handles  for  the  same 

466  M.  Henry- Balloons,  etc. 

Dated  February  21st,  1867. 

467  W   S    Gamble— Lnbricivting  apparatus 

468  J.  Bishop- Breech  lo  iding  firearms  imd  Ordnance 
460  W.  B.  Adams— Unitiug  iron  and  steel  in  aheeta, 

plate*,  etc. 

470  G    Huseltine— Wheels  for  carriages,  etc. 

471  H.  Wadkin  and  C.  Shepherd— Burning  lime- 
stone and  cement,  etc. 

472  E.  G,  Brewer— Obtaining  and  applying  motive 
power 

473  J.  M.  K Buffmann— Means  to  be  used  for  travel- 
ling through  tSe  atmos|>here,  etc. 

474  J.  Weenis  and  T.  Roberteou— Motive  power 
engines 

475  J  Stiinty— Fencing  for  agricultural  and  other 
purposes 


476  13.  Mitford — Teaching  alphabets  andieaJing 

477  W.  Riddell— DisintegraUntr  wood,  etc. 

478  J.  Robinson   and   J.    Smith — Applying   motive 
power  to  saw  frames 

479  W.  Hale— Propelling  vessels 

480  J.  F.  Bland— Ereech-loading  firearms 
431  L.  H.  Mahon— \^'orkiug  designs  in  wool 

Dated  February  22nd.  1567. 
482  J    R.  Cr  'mpton — Rag  engines 
4S3  M.    Walker,  G.    H.    Money,    and    F.    Little— 

Breccbloading    fire^irms,     and    cartridges  to    be 

used  therewith 
4a4  J     Hiirnson—Rf moving  seaweed,    etc.,  fiom  the 

sobmergf'd   parts  of  ships,  etc. 
485  W   W.'StHcd  J.  Darlington— Counterbalancing 

the  pump  mds  in  mining  operations,  etc. 
4=6  C.  Cdiwi'll — Obtiining  motive  power 

487  W.  W.  Urquhart  and  J.  Lindsay — Power  loom 
lathes,  etc. 

488  A.  I.  L.  Gordon— Fastening  the  wires  employtd 
fur  transmitting  electric  si^^nals  on  railway  trains 

-JP9  C.  E    Brooman— Spotted  thieiids 
■J90  J.  Wareinir— Cricket  spikes 

491  C.    M-    Tate — Prepiuation    and     application    of 
certain  materials  to  letters,  etc. 

492  W.  Clark— Toi'et  soaps 

4J;3  I\I    Henry — Railway  engines  and  carriages,  etc. 

494  C.  Kessl'er- Carbonate  of  soda  and  potash 

495  W.  E.  Heath — Gas  pressure  governors 


Dated  February  23id,  1867. 
[  496  T.  King— Washing  and  Hean sing  casks 

497  J.  Phillips-Smith- Tillingaud  cultivating  land 
by  steam  power,  etc. 

498  H.  Puruell — Motive  power  engines 

499  A.  Kinder  and  W.  B.  Kinsey— Gas  engines 

.500  W.  Deakin   aud  J.  B.  Johnson— Steel  caps  for 
spinning,  etc- 

501  C.  G.  Gumpel — Improvements  in  chairs 

502  "W.  P.  Grey — Bitech  loading  firearms 

«3  H.J,  Cole   and    W.  C,    Hortou— Mechanism  to 
^e  used  for  coverings  .'or  omnibuses,  etc. 
4  1.  M.  Milbank- Breech-K-adiug  fiiearms 

505  P.  A.  Muntz— Manufacture  of  certain  metallic 
alhiys 

506  B.  Billingh;im,  A.   Griffiths,  and  J.   Dudley- 
Rails  for  railwavs,  etc, 

507  J.  Biites- Tallowcup 

508  C.  Turner— Brushes  for  brushing  hair  by  rotary 
motion,  etc 

509  C.  E.  Brooman — Preparation  of  threads,  etc. 


Dated  February  25th,  1867. 

510  G,  Luttringhaus — Portemonoaies,  etc. 

511  J.  Marsball- Fluid  safety  gauges  for  steam 
boilers,  etc. 

512  E.  Cbapron— Treatment  of  peat 

513  J.  Cash  aud  J.  Cash— Towels 

514  J.  C.  R.  Weguelin  and  B.  Hirst— Generating 
steam,  etc. 

515  W.  Barratt- Boiling  fats 

516  J.  Alison— Steam  boilers 

Dated  February  26th,  1867. 

517  J.  A.  Hopkinson  and  J.  Hopkinsofl — Furnaces 
for  steam  boilers,  etc. 

518  G.  Daws— Signallingon  railways, and  apparatus 
connected  therewith 

519  J.  Syme— Central  fire  cartridges 

520  W.H.Samson — Drying  hops 

o21  H.R.  Du  Pre- Improved  candlestick 
■522  W.   R    Hill— Cbromo   eidotrope  for    dissolving 
views  and  optical  effects 

523  fi.  Fuunell— Alarum  for  the  use  of  railways 

524  E    Hely— Envelopes 

525  G.  Young — Lamps 

626  J.  L.  Sharraan— L-.»sts  for  makings  boots  and 
shoes 

527  C.  Martin— Steam  engines 

528  J.  G.  Taylor — Chains  and  fastenings 

529  J.  Tatbam — Preparing  cotion,  etc.,  for  spinning 

530  A.  V.  Newton— Fasteumga  for  driving,  etc. 

531  C,  E.  Brooman — Extracting  liquids  from  sub- 
stances containing  the  same 

532  C.  E.  BrooraLin— Winding  up  clockwork 

Dated  FEBauARV  27th,  1867. 

533  G.  Haseltine— Covering  for  horses'  feet 

534  F.  V.  Wright— Adjustable  reflectors  for  lamps 
and  li>;h!ing  purposes 

535  A.  Howat-Mining  and  working  coal, etc. 

536  W.  Stobbs— Steam  driving  wheel 

537  J.  R.  Cooper— Breech-ioadiug  firearms 

538  J.  Saxby  and  J.  S.  Farmer— Regulating  rail- 
way signals,  etc. 

539  IJ.  A.  Bonneville — Apparatus  to  deepen,  exca- 
VBte,  scour,  and  remove  foul  matters  from  the 
bed  of  rivets,  etc. 

540  T.  Humphreys— Fire  lighter 

541  W.  Dyson- Twisting  and  doubling  fibres  and 
threads 

242  T.  B.  Kay  and  F.  Hiimilton- Carding  eagines 

543  J.  MeLmtock— Packing  tor  piston  rods, etc. 

544  S,  Butler— Figured  lace  in  twist  lace  machines 
5-15  L.    H.  Philbois    and    A.    Morchal— Springs  for 

crinolines  for  ladies'  petticoats,  etc. 

546  A.  L.  HuUey— Iron  and  steel 

547  J.Livesey,  J.  Edwards,  and  W.  Jeffreys— Signal 
aud  switch  apparatus  for  railways 

548  M.  Mackay— Boiling  aud  bleaching  all  kiuds  of 
textile  fabrics,  etc. 

549  A.  V    Newton— Railways,  etc. 

550  A.  V.  Newton- Screws  and  bolts 

551  A.  McDougall— Utilising  a  certain  description 
of  clay,  etc. 

Dated  February  28th,  1867. 
.552  C.J.  Powuall— Ventilating  pits  and  mines 

553  T.  Hyatt— Securing  door  or  other  knobs  lo  their 
spindles  , ,         , 

554  R.  fi.  Guy— Reception  of  monies  paid  as  fares 
in  vehicles 

555  S.  Shore- Preparing  wool,  etc  ,  to  be  spun 

556  A.  G.  Clialus— Producing  ailjficial  light  from 
gas,  etc 

557  J.  1  id  iiugton— Inkstands 


558  A.  McCallDm—Actuaiing  motive  power  engines 
and  apparatus  employed  therefor 

.55'J  A.  B.  Brown — Steering  apparatus 

560  S.  B.  Allen  and  J.  H.  Winsor— Ceneritin^r  heat 
by  the  admixture  and  combustion  of  a  hydro- 
carbon  vapour,  et*". 

501   E.  T.  Hughe".— Brike  for  sewing  machines 

;62  J.  liuhrer— Ovens  aud  kilus  for  diying  and 
burning  bricks,  etc. 

563  A    A    CroU-Tn-atraent  of  hydrocarbon  oils 

564  M.  Woiilrich— Means  emp'.oyecl  for  the  cure  of 
the  disease  called  foot  rot  in  sheep 

565  J.  Harhert  aud  F.  Goodman — Destroying  ex- 
plosive gases  in  coal  and  other  mines 

566  J  Bellerby — Grinding,  crushing,  hulling,  or 
shellins  vegetable  produce 

567  G.  F.  Rusaell— Construct-on  of  wheels 

568  W.  Clark — Producing  oxyger  ,  etc. 

569  W   E.  Newton— Ti-uss  supports 

570  A.  V.  Newtou— Cttting  veneers 

571  A.  V,  Newtou — Steam  and  gasengincs 

Dated  BIarch  1st,  1367. 

572  R.  A.  Jones  aud  J.  C.  Hedges— Fire  escapes 

573  J.  C.  Broarlbent — Compound  safely  disengagiog 
hook 

574  J.  H.Jo;inson — Sewing  and  ornamenting  textile 
fabrics,  etc. 

575  T.  Berrens — Perforating  tunnels  and  galleries 
of  mines  through  rocks 

576  C.  H.Beckingliam— Billiard  tables 

577  W.  C.  rimrgar— Regulating  the  supply  of  gag 
to  burners 

573  B.Sheard — Steam  boilers  and  other  furnaces 

579  W.  Parry  and  J.  Frearson — Treating  sewage 

580  F.  A.  P.  Vandeputte— Universal  isochronous 
pentiulum  speed  regulator  fwr  motive  engines 

581  F.  W.  Jonfs— Indicating  the  speed  of  railway 
trains  and  locomotives 

582  J.  G.  Stiddcr  and  R.  Morris — Axles,  etc. 

Dated  March  2ud,1867. 

583  M.  GoBsi  —  Transporting,  warehousing,  and 
barreling  petrole  ;m  oil,  etc. 

584  R.  Wilson  aud  W.  H.  Bailey— Call  bells,  etc. 

585  S.  Frank  and  R.  Gooddy — Producing  selvedge 
lines  on  woven  fabrics,  etc. 

5?6  J.  Wild — Condensing  steam  engines 

587  E.  T.  Hughes— Filtering  presses 

588  G.  M    Garrard — Mowing  aud  reaping 

559  A.  Illiugworihand  H.  fllingworth- Bobbins 

590  E   Thring -Stoves 

591  J.  A.  Coffey — Self-acting  steam  and  fluid  safety 
gauges 

592  A.  C.Lauiys — Fabric  for  elastic  6tockinj.'S 

593  G.  Haseltine— Self  lubricating  axle  for  vehicles 

594  W.  R.  Pape— Breech-loading  firearms] 

Dated  March  4th.  1867, 

b95  T.  J.  Biufield— Fastening  the  iron  bands  for 
packages  containing  g  ods 

596  W.  E    Gedge— Peeling  machine  ; 

597  W-  E  Gedge— Water  closeU 

598  R  E  Keen— Combined  reed  frame  and  thre.id 
cutter 

599  M.  A    F.  Mennons — Breech-ioadiug  firearms 

600  E.  Deane— Tent  poles 

601  J.  Maichent  and  J.  Parker — Generating  and 
condensing  ste;tm.etc. 

602  R.  E    Waddington— Umbre.las,  etc  rTT" 

603  J.  W.  Lewis  and    G.  Archbo'd — Needle  cases 

604  R.  Thoinpaon — Polishing  mouldings,  etc. 

605  S.  Newingtou — Destroying  insects,  etc. 

Dated  March  5th,  IS67. 

606  J.  M.  Stanley- Metallic  front  for  shirts,  etc. 

607  J.  C.  Martin — Packing  and  preserving  animal 
size 

608  H.  UlHel— Artificial  light  and  heat 

609  T.  Beeley— Steam  generators 

610  F.   H.Joues — \\'eariug  apparel 

611  A.  S.  Macrae— Hydrocarbon  oils 

612  J.  E.  Smith— Orn»mentiog  shirt  fronts,  etc. 

613  G.  Haseltine — Packing  for  the  joints  of  steam 
engines,  etc. 

614  G.  Haseltine — Feed  water  regulator  for  steam 
boilers 

615  G.  Withy  and  J   F.  Cotterell— Cases    )orbottle« 

616  J.  E.  Duyck — Utilisation  of  oils  for  the  pro* 
ductionof  heat, etc. 

617  G.Rowley — Miners' safety  lamps 

618  E.  Wells  and  W.  Piyor— Risins  brairkets 

619  G.  Haseltine — Repeating   breech-loading    fire- 


Dated  March  6th,  1867. 

620  J.  R.  Brecon  and  R.  Dixon — Conveying,  screen 
iug,  and  loading  coke,  etc 

621  J.  G.  Tongue— Steam  eogiaes  and  pumps 

622  G.  H.  Moru-an- Carriages 

623  W.  E.  Gedge— Pianofortes 

624  J.  Thompson— Manufacture  of  gas 

625  H.  C.  Ash— Cooling  and  fretziug  liquids' 

626  E.  Storey— Boilers  for  generating  steam 

627  H.    Barton    and    E.    Whnlley— Spinning    and 
twisting  c  tton,  etc. 

628  W.  Tomlinsoii— Apparatus  used   in  connection 
with  calico  printing  machines 

629  H.  ^V.  Watson — Producing  optical  illusions 
830  A.  V.  Newton— Couplings  for  baling  bands; 

Dated  March  7th,  186". 

f'Sl  C.  W.  Siimens— Measuring  water,  etc 

632  G.  Davies — Insulators  for  telegraph  wires 

633  A.   L.    Normandy- Engines  worked    by  heated 
air,  etc. 

631  W.  Heginhottom— Steam  boiler  furnaces 

635  E.  K.  Heaps  and  T.  P.  Moorwood— Fire  ranges 
for  dwelling  houses 

636  I.  Dimi-ck  and  J.  Greshim- Sewing  machines 

637  A.  Giles — Mixing  apnaratus 

638  H,  W.  AchgeliR— Bridle  bits 

t>:i9  R.  Luke  and  W.  Parkes— Metallic  bedsteads 

640  Co'.  S    Wortler— Hatching  eggs 

641  P.  H.  Hodge— Hydraulic  motors 

142  W.K.  Newtou— Manuftvctur*  of  porcelain 
64i  A.  V   Newton— Safety  valves   for  steam  boiUra 
or  generators 
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la  conseqnence  of  the  great  increase  in  number,  the  keen  competition 
and  the  increased  distances  which  steam  vessels  have  to  travel,  the  atten- 
tion of  marine  engineers  has  within  the  last  few  years  been  directed 
principally  to  the  reduction  of  the  amount  of  fuel  consumed  per  indicated 
horse-power  of  the  engines,  and  the  lightness  and  compactness  of  the 
engines  themselves.  In  some  cases  uo  doubt  they  have  gone  too  far,  and 
sacrificed  strength  in  order  to  lessen  the  weight,  and  have  made  the  engines 
80  "compact"  that  the  parts  were  almost  inaccessible.  Again,  in  order  to 
obtain  the  utmost  economy  of  fuel,  such  varied  complications  have,  some- 
times been  introduced  that  the  number  of  parts,  and  consequently  the 
number  of  chances'of  a  break-down  was  greatly  increased,  besides  adding 
enormously  to  the  first  cost  of  the  engine.  The  economic  value  of  surface 
condensation  has  been  well-known  for  the  last  thirty  years,  whilst  that  of 
superheating  has  also  been  pretty  generally  acknowledged  for  the  last  ten 
years,  but,  until  lately  the  mechanical  difficulties  to  be  overcome  were  con- 
sidered insuperable  objections,  more  especially  where  vessels  were  required 
for  long  ocean  voyages,  and  when  they  were  destined  to  ports  where  there 
were  either  no  facilities  for  repairs,  or  even  if  such  facilities  existed  the 
charges  were  excessive.  Why  surface  condensation  should  not  have  been 
more  generally  adopted  many  years  ago,  it  is  difficult  to  say,  unless  perhaps 
the  difficulty  of  keeping  the  lubes  of  the  condenser  perfectly  tight,  com- 
bined with  the  increasedcostjfr'ghtened  the  majority  of  steamship  owners. 

Since  "Watt  first  invented  the  tubular  condenser  on  land  engines  about 
ninety  years  ago,  and  shortly  afterwards  gave  it  up,  nothing  seems  to  have 
been  attempted  in  that  way  until  marine  engines,  with  the  necessary  accom- 
paniment of  salt-water  in  the  boilers,  and  consequent  blowing  out  every 
two  or  three  hours,  gave  a  fresh  and  much  greater  inducement  to  engineers 
to  adopt  the  system.  It  is  now  more  than  thirty  years  ago  that  Hall's 
surface-condensers  were  tried,  but  at  that  time  marine  engines  were  suffi- 
ciently cumbersome  and  expensive  without  having  to  add  any  more  com- 
plications ;  besides,  steam-vessels  at  that  time  were  only  used  for  short 
voyages,  and  economy  of  fuel,  as  we  mentioned  before,  was  not  then  of  so 
much  importance.  When,  however,  steam  began  to  be  used  at  a  much 
higher  pressure,  and  the  system  of  working  expansively  was  generally 
adopted,  the  advantage  of  surface-condensers  was  evident,  and  at  the  present 
time  the  engines  of  ocean-going  steamers  are  almost  \iniversally  fitted  with 
them,  though,  as  in  the  case  of  the  ^arl  de  Grey  and  Ripon,  it  is  perhaps 
as  well  that  means  should  be  provided  to  work  the  condensers  by  injection 
in  case  of  need. 

The  economic  value-of  superheating  the  steam  is  perhaps  not  so  generally 
acknowledged,  and  certainly  the  number  of  patents  that  were  taken  out  a 
few  years  ago,  and  the  nimiber  of  failures  that  occurred,  were  enough  to 
confuse  not  only  steamship  owners,  but  even  engineers.  Many  cases  of 
failure  no  doubt  occurred  through  faulty  designs,  others  through  not  suffi- 
ciently perfecting  designs  which,  though  good  in  themselves,  did  more  harm 
than  good  through  the  omission  of  some  simple  precautions.  The  main 
cause  of  failure,  however,  was  doubtless  the  excessive  amount  of  super- 
heating that  was  originally  practiced.  Thus,  in  the  case  of  the  old  Vesta, 
that  ran  on  the  river  Thames  about  five  and  twenty  years  ago,  the  encrineer 
sat  the  sponson  beams  on  fire  when  he  blew  off  the  steam !     Of  late  years, 


excepting  in  America,  nothing  so  excessive  has  been  used ;  still,  in  the 
earlier  revival  of  the  pi-inciple,  the  steam  became  so  hot  that  it  was  not  at 
all  unusual  for  the  packing  to  be  burnt.  Now,  however,  it  seems  to  be 
acknowledged  that  the  principal  use  of  superheaters  in  steam-boilers  is  to 
thoroughly  dry  the  steam  before  it  enters  the  steam-pipes,  and  perhaps  to 
import  a  sufficiently  extra  amount  of  heat  (say,  from  300°  to  330"  Fahren- 
heit), to  prevent  condensation  while  it  is  being  expanded  in  the  cylinder. 

The  engines  of  the  Harl  de  Orey  and  Ripon  (for  engi-aving  of  which  see 
Plate  315)  appear  to  be  a  very  favourable  specimen  of  the  present  state  of 


marine  engmeermg. 


They  are  of  the  double  piston-rod  horizontal  class ;  each  engine 
being  furnished  with  its  own  surface  condenser,  air  and  circulating  pumps. 
The  surface  in  each  condenser  is  483  sq.  ft.,  or  14'9  sq.  ft.  per  nominal 
horse-power.  Diameter  of  air  pump  8in.,  and  of  circulating  pump  Gin. ; 
both  are  double-acting  and  worked  direct  from  the  piston,  as  are  also  the 
feed  and  bilge  pumps.  Injection  cocks  are  fitted  to  the  condenser  of 
sufficient  size,  so  that  in  case  of  any  accident  happening  to  either  sets  of 
condense  pipes,  the  common  system  of  condensing  may  be  adopted. 

The  circulating  water  passes  through  the  tubes,  the  steam  being  outside. 
The  tubes  are  Jin.  diameter  outside,  and  the  length  4ft.  Gin.  Each  tube 
is  provided  with  a  screw  gland  and  stuffing-box  at  either  end,  to  allow  for 
the  unequal  expansion  and  contraction  constantly  taking  place.  The 
boiler  is  fitted  with  a  superheater,  and  the  steam  is  expanded  in  the 
cylinders  by  means  of  extra  cut-oif  slide  valves. 

It  will  be  seen  that  the  consumption  of  coal  is  only  about  2^1bs.  per 
indicated  horse-power  per  hour,  a  result  seldom  equalled  even  in  much 
more  complicated  engines 

A  donkey  engine  is  fitted  in  the  vessel  capable  of  pumping  from  all  or 
any  of  the  ship's  compartments — the  sea — or  the  hot  well  and  of  delivering 
overboard — on  deck — or  into  the  boiler. 

The  screw-propeller  is  fitted  with  three  loose  blades,  which  allow  of  the 
pitch  being  altered  to  any  amount  desired  between  13ft.  Gin.  and  loffc 
Gin.    The  blades  are  of  the  ordinary  kind,  with  the  leading  edge  cut  offi 

These  are  about  the  first  marine  engines  built  by  the  Thames  Iron 
Works  Company,  they  having  been  almost  exclusively  employed  in  build, 
ing  some  of  the  largest  ironclads  for  the  English  Government.  Among  these 
may  be  mentioned  the  Warrior,  the  first  of  the  ironclad  fleet,  6,17G  tons 
B.M.  The  Minotaur,  G,G20  tons,  B.M.,  the  Valiant,  4,0G2  tons,  B.M.,  and 
several  smaller  vessels.  Also  for  foreign  Governments  as  the  Russian 
battery,  Pervenetz,  with  4iin.  armour  plates  fixed  on  the  sloping  sides  of 
the  vessel.  The  Sultan  Mahmood  4i,2Zl.  ton.",  B.M.,  with  SJin.  armour 
plates.  The  Victoria  Spanish  frigate  4,862  tons,  B.M.,  with  5^in.  armour 
plates  at  present  confined  to  the  Victoria  Docks.  The  Prussian  frigate 
Wilhelm  I.,  5,938  tons,  with  8in.  armour  plates,  and  the  Serapis  steam 
transport  for  the  India  Transport  Board,  a  beautiful  vessel  of  4,173  tons 
B.M.,  with  accommodation  for  1,450  persons. 

The  indicator  diagrams  on  next  page  were  taken  during  the  trial  trip 
from  the  forward  engine,  the  card  from  the  after  engine  was  so  exactly 
alike  that  it  may  he  taken  as  the  same.  Steam  pressure  191bs.,  vacuum 
141bs.,  revolution  82.,  indicated  horse-power  166'3,  or  332'G  for  both  engines. 

The  following  are  the  principal  dimensions,  &c. : — Length  on  deck  150ft., 
breadth  of  beam,  21ft.  Bin. ;  depth  of  hold  at  ditto,  12ft. ;  depth  of  hold 
to  spar  deck,  12ft. ;  length  of  engine  space,  34ft.  4in. ;  tonnage  O.M., 
335|i;  kind  of  engines,  horizontal,  double  piston-rod;  kind  of  boilers, 
ordinary  tubular ;  diameter  of  cylinders,  29in.;  length  of  stroke,  2ft.; 
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diameter  of  screw,  9ft. ;  length  of  screw,  1ft.  lOin. ;  pitch  of  screw,  14ft. 
6in.,  variable  from  13ft.  6in.  to  15ft.  6in. ;  number  of  blades  of  screw,  3  ; 
number  of  boilers,  1 ;   length  of  ditto,  7ft.  lOin. ;  breadth  of  ditto,  12ft. ; 


Steam,  191bs.;    vacuum,  141bs. ;    revolutions,  82. 

height  of  ditto,  exclusive  of  steam  chests,  12ft. ;  cubic  feet  in  steam  chests, 
270;  number  of  furnaces,  3;  breadth  of  ditto,  3ft.  Sin. ;  length  of  fire- 
bars, 6ft.  2in. ;  number  of  tubes,  432 ;  internal  diameter  of  ditto,  2j\in 
full ;  length  of  ditto,  4ft.  6in. ;  diameter  of  chimney,  2ft.  lOin. ;  height 
of  ditto,  25ft.  6in. ;  area  of  immersed  section  at  load  draft,  170  sq.  ft. ; 
load  on  safety  valve,  22lbs.  per  sq.  in. ;  heating  surface,  1500  sq.  ft. ;  con- 
tents of  bunkers,  67  tons;  consumption  of  coals  per  hour,  7^cwt.;  date 
of  trial,  July  10th,  1866;  draft  forward,  5ft.  Sin. ;  draft  aft,  9ft.  7i-iu. ; 
average  revolutions,  80;  speed  in  knots  with  tide,  11-9;  ditto  against, 
8'53,  mean  10'2  knots;  weight  of  engines,  27  tons  3cwt.  3qrs.  241b?. ; 
span  gear,  3  tons  8cwt. ;  weight  of  boilers,  with  water,  30  tons  13cwt. 
3qrs.  201bs.  Frames:  shape  ~\\_,  Sin.  by  Sin.,  fin.  and  14in.  apart; 
number  of  strake  of  plates  from  keel  to  gunwale,  8;  thickness  of  plates,  -j^in.; 
number  of  bulkheads,  5 ;  diameter  of  rivets,  fin. ;  distances  apart,  2|in. 
and  Sin. ;  double  rivetted ;  depth  of  keel,  6in. ;  dimensions  of  ditto,  2 Jin. ; 
independent  steam,  fire,  and  bilge  pumps;  two  masts,  schooner  rigged ; 
intended  service.  Ordnance  Department. 


SAFETY    FISHING    BOATS. 

We  have  at  various  times  drawn  the  attention  of  our  readers  to  that 
excellent  Society,  the  Eoyal  National  Lifeboat  Institution,  to  whose 
strenuous  and  persevering  exertions  our  seafaring  population  is  indebted 
for  the  preservation  of  hundreds  and  thousands  of  lives.  Most  of  the  latter 
have  been,  and  are  continually  rescued  from,  vessels  of  larger  size  ship- 
wrecked on  our  coasts,  yet  a  considerable  portion  of  them  are  reclaimed 
from  vessels  of  much  smaller  proportions,  and  chiefly  fisherboats,  the  loss 
of  which  might  be  avoided  in  many  cases  by  a  more  perfect  and 
rational  construction  of  these  boats.  Prevention  is  better  than  cure,  and 
the  Committee  of  the  Lifeboat  Institution,  instead  of  confining  themselves 
to  merely  affording  assistance  to  the  shipwrecked,  have  resolved  upon 
giving  the  sufferers  a  practical  lesson,  by  teaching  them  how  to  prevent 
those  casualties.  We  think  this  is  decidedly  a  step  in  the  right  direction, 
and  which  will  doubtless  meet  with  the  full  approval,  and,  let  us  hope, 
co-operation  of  all  those  in  any  way  interested  in  the  work  of  the 
Society. 

It  was  proposed  to  increase  the  safety  of  the  larger  class  of  open  and 


half-decked  fishing-boats  by  enabling  them  to  be  made  temporarily  insub- 
merglble,  in  the  event  of  their  being  overtaken  by  gales  of  wind,  when  at 
long  distances  from  the  land. 

No  doubt  w:is  entertained  by  practical  persons  on  the  coast  of  the 
need  of  such  improvement,  and  of  the  feasibility  of  the  plan  proposed 
to  effect  it;  but  the  coast  boatmen  being  an  inert  class,  not  readily 
departing  from  what  they  have  been  accustomed  to,  it  was  not  thought 
likely  that  they  would  themselves  initiate  any  such  changes,  however 
needed. 

The  committee,  therefore,  decided  to  build  a  few  pattern  boats,  and  to 
place  them  at  some  of  the  principal  fishing  stations,  in  the  hands  of 
experienced  and  trustworthy  boatmen,  to  whom  they  would  be  lent  or  let 
at  a  small  percentage  on  their  earnings,  for  a  period  of  twelve  months ; 
at  the  end  of  which  time  they  might  be  sold,  and  would  remain  in  the 
several  localities  where  placed,  as  samples  from  which  the  other  local  boats 
might  be  improved  in  a  similar  manner. 

In  the  event  of  the  experiment  proving  successful,  it  was  believed  that 
a  great  boon  would  thus  be  conferred  on  the  fishermen  and  other  boatmen 
of  certain  classes  on  the  coast,  as  not  only  would  numberless  lives  and 
boats  be  saved  that  in  course  of  time  would  otherwise  be  lost,  but 
that  the  boats  would  often  be  able  to  remain  at  sea,  and  safely  continue 
their  fishing  in  threatening  weather,  instead  of  returning  to  the  shore  at 
great  pecuniary  loss  to  their  crews,  as  is  now  too  frequently  the 
case. 

Five  of  such  boats  were  accordingly  ordered — three  to  be  built  ia 
Scotland,  one  at  Yarmouth,  and  one  by  the  builders  to  the  Institution 
in  London,  upon  designs  supplied  by  Mr.  Joseph  Prowse,  of  H.M. 
Dockyard,  Woolwich.  Two  of  the  boats  built  in  Scotland,  one  at  Peter- 
head,  and  the  other  at  Anstruther,  have  been  tested  and  are  now  at 
work,  having  already  afforded  the  utmost  satisfaction  to  their  crews. 
Captain  A.  Sim,  hon.  sec.  of  the  Lossiemouth  branch  of  the  Institution, 
writing  from  that  place  on  the  18th  March,  states: — " The  safety  fishing 
boat  sailed  from  Granton  Harbour  on  Wednesday,  the  13th  inst.,  at  six 
a.m.,  and  was  here  the  following  day  at  five  p.m.,  after  lying  to  for  some 
time  off  Peterhead,  thus  making  the  voyage  in  thirty-six  hours— no  bad 
test  of  her  sailing  qualities.  She  has  been  very  much  admired  here  by 
all  the  fishermen;  in  fact,  the  seafaring  population  are  unanimous  in 
their  opinion,  that  she  is  just  the  thing  for  this  coast,  and  I  trust  she 
may  be  the  beginning  of  a  new  era  in  decked  boats." 

The  interior  fittings  of  the  boats  have  been  so  arranged  as  not  to  inter- 
fere with  their  every-d.iy  work,  yet  so  as  to  enable  them  to  be  quickly 
made  insubmergible. 

The  arrangements  by  which  this  object  is  attained  are  shown  in  the 
annexed  diagrams,  drawn  to  a  scale  of  iVn.  to  1ft.  The  following  are  the 
leading  features  of  this  combination  : — 

1st.  The  fore  cabin  forms  a  water-tight  compartment,  the  access  to  it 
being  by  a  water-tight  hatch  in  the  deck,  instead  of  an  open  door  at  the 
side. 

2nd.  The  usual  compartment  at  the  stern  is  also  made  water-tight. 

3rd.  A  side  deck  runs  along  either  side,  as  in  barges  and  in  some  of  the 
smaller  class  of  yachts,  called  well  boats;  thus  leaving  a  large  open  main 
hatchway,  of  sufficient  size  for  conveniently  working  the  nets,  yet  which, 
by  the  aid  of  coamings  and  hatches,  and  a  water-tight  tarpaulin,  stowed 
away  in  the  hold  or  fore-cabin  in  fine  weather,  could,  in  a  few  minutes, 
on  the  occurrence  of  bad  weather,  be  securely  covered  over,  so  that  no 
water  could  get  access  to  the  hold  on  a  heavy  sea  breaking  over  the  boat. 
The  inspection  of  a  common  coasting-barge  with  her  hatches  on  and 
covered  over,  will  convey  an  exact  idea  of  the  simple  manner  in  which  the 
above  arrangements  are  carried  out. 

Fig.  1  is  a  longitudinal  section.  Fig.  2  a  deck  plan,  and  Fig.  3  a  body 
plan  of  a  safety  fishing-boat.  The  dotted  lines  of  Fig.  1  show  the  position 
of  the  compartments,  bulkhead,*,  masts,  pumps,  thwarts,  and  shifting  flat 
or  deck;  a,  scuttle  in  boat's  side  above  the  side  decks;  b,  scupper  in  the 
boat's  side  above  the  stern  deck ;  c,  screw  plug  to  drain  the  stern  com- 
partment. 

In  Fig.  2,  A  are  the  open  hatchways  of  the  main  hold,  to  be  covered 
with  portable  hatches,  and  a  water-tight  tarpaulin  cover  in  gales  of  wind  ; 
B,  shifting  coamings  for  the  batches;  C,  side-deck;  D,  forecastle  deck; 
and  E,  stern  deck. 

Fig.  3  shows  the  exterior  form  of  transverse  sections  at  different  distances 
from  stem  to  stern. 

In  the  midship  section,  Fig.  4,  P  represents  the  thwart,  C  the  side  deck, 
B  the  shifting  coaming  over  the  fore  hold,  I  the  shifting  deck  or  flat,  and 
H,  the  hatches  in  place. 

The  same  letters  of  reference  denote  the  same  parts  in  the  other  sections, 
Figs.  5  to  8 ;  Fig.  6  shows,  moreover,  the  crutch  for  receiving  the  mast, 
and  Fig.  5  the  mast. 

The  size  of  these  boats,  viz.,  length,  40ft.,  width  14ft.,  depth  amidships 
7ft.,  has  been  selected  as  the  most  convenient  size  for  use  both  in  line  and 
net  fishing.     A  sixth  boat,  however,  45ft.  long  by  15ft.  wide,  is  about  to 
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be  built  for  Anstruther,  where  the   fishing-boats  ^o  as  far  as  100  miles    23,500yds.,  or  nearly  13^  miles,  which  require  a  large  space  to  stow  them 
from  the  land  to  fish,   and  have  lines  on  board  of  the   total  length  of '  away  all  coiled  in  baskets,  besides  a  cargo  of  fish. 


Fig.  2. 


DECK    PLAX. 


Fig.  5. 


Fig.  1. 


Fis.  6. 


CROSS   BBCTTOX  AT   B. 


BODY   PLAS. 


un>3Bip  ncnoM. 


CKOSS    SaCTION   AT   8. 


THE  ANCILLARY  LINK  OF  THE  TRANSATLANTIC  CABLE. 

Mr.  Cyrus  W.  Field  has  completed  a  contract  -with  the  Telegraph  Con- 
struction and  Maintenance  Company,  for  the  manufacture  of  a  cable  to  be 
laid  between  Placentia  (Newfoundland)  and  Cape  Breton.  This  additional 
link  will,  in  time  of  peace,  insure  the  safety  of  communication  between  the 
continents  of  Europe  and  America,  and  obviate  the  difSoulties  recently  felt 
by  the  failure  of  American  land  lines.  The  manufacture  of  the  new  cable 
was  begun  on  April  4th,  under  the  direction  of  Sir  Samuel  Canning,  Mr. 
Henry  Clifford,  and  Mr.  Willoughby  Smith.  The  cable  wiU  consist  of  a  core 
of  seven  copper  wires  (No.  18  guage),  weighing  4001bs.  per  nautical  mile. 
The  wires,  precisely  similar  to  those  of  the  Atlantic  cable  laid  last  year,  will 
be  twisted  in  a  strand,  over  which  will  be  placed  four  coatings  of  gutta- 
percha, alternating  with  what  is  known  as  Chatterton's  compound,  this  again 
being  served  with  jute  yam.  The  exterior  of  the  new  rope  wUl  be,  however, 
somewhat  different  from  that  of  those  previously  submerged.  The  Atlantic 
cables  were  covered  with  ten  No.  13  galvanised  wires,  each  wire  being  coated 
with  five  yards  of  Manilla  hemp  laid  on  in  a  spii-al  and  saturated  with  a 
preservative  compound.  The  new  cable  will  have  twelve  No.  9  larger 
galvanised  wires  laid  over,  all  in  contact  with  each  other,  in  a  quick  spiral. 
The  cable  wiU  be  about  one-third  less  in  size  than  the  Atlantic  lines,  but 
will  be  nevertheless  heavier,   owing  to  the  additional  large  exterior  wires, 


and  will  weigh  44^  cwt.  per  nautical  mile  against  36  cwt.,  the  weight  of  the 
Atlantic  cable  for  a  corresponding  distance.  The  shore  end  will  be  also 
smaller,  and  this  portion  will  weigh  10  tons  per  cwt.  Altogether  the  new 
link  will  measure  321  nautical,  or  about  360  statute  miles  in  length.  One 
of  the  shore  ends  will  rest  at  Placentia,  which  is  about  63  statute  miles  from 
Heart's  Content,  to  which  it  is  united  by  a  good  road,  along  which  telegraph 
land  hnes  wiU  be  placed,  and  the  course  of  the  cable  will  be  first  to  St. 
Pierre,  a  French  fishiag  station,  and  then  to  Sidney,  Cape  Breton.  The 
extreme  depth  of  water  on  the  route  is  252  fathoms,  or  about  a  tenth  of  the 
greatest  depth  in  which  the  Atlantic  cables  axe  submerged.  The  bottom  is 
good,  and  there  is  scarcely  any  doubt  that  the  laying  will  be  perfectly 
successful.  It  may  be  observed  that  a  break  is  made  at  St.  Pierre,  because 
if  the  French  Government  should,  as  is  anticipated,  lay  a  line  across  the 
Atlantic,  this  little  island  would  probably  be  the  point  to  which  the  western 
end  would  be  taken,  and  the  cable  now  in  course  of  construction  would,  in 
that  case,  serve  to  carry  on  to  the  American  continent  the  messages  sent  by 
the  route  established  by  the  French.  It  is  expected  that  the  new  cable  will 
be  completed  about  June,  when  a  steamer  wUl  take  it  out  to  Placentia,  and 
the  promoters  of  the  project  are  confident  that  it  will  be  in  working  orde 
on  or  even  before  the  Ist  of  August. 
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DEWIT'S    PRESSURE    GAUGES. 

Since  the  patents  for  Bourdon's  gauges  became  void  in  France  and 
England,  many  makers  have  been  working  his  invention  with  more  or  less 
success,  some  confining  themselves  to  slavishly  copying  the  original  designs, 
others  modifying  the  latter  by  either  improving  or  impairing  them.  Amongst 
those  whose  modifications  contain  improved  features,  though  in  the  main 
their  plan  does  not  differ  from  Bourdon's,  we  may  name  Messrs.  W.  C. 
and  K.  Dewit,  of  Amsterdam.  The  increased  size  of  the  dials  and  particular 
mode  of  fixing  the  glasses,  they  are  hardly  entitled  to  claim  as  new  ;  but, 
on  the  other  hand,  by  fixing  the  interior  mechanism  of  the  apparatiis  on  an 
independent  plate,  they  certainly  realise  a  greater  degree  of  rigidity,  and 
render  their  instruments  more  serviceable  for  stationary  boilers  or  engines. 

Another  description  of  Dewit's  gauges  is  similar  to  Schaft'er  and  Buden- 
berg's  manometer,  of  which  we  gave  an  illustration  in  a  previous  issue.* 


Instead  of  the  corrugated  argentine  plate,  as  used  in  the  latter,  the  Dewit 
gauge  contains  in  a  circular  case  two  diaphragms  made  of  steel,  hardened 
and  tempered,  and  coated  with  thin  brass  sheets  to  prevent  oxidation. 
These  diaghragms  are  clamped  together  at  their  outer  edges,  and  left  free 
to  move.  They  are  bucTcled,  instead  of  being  corrugated  concentrically,  and 
are  stated  to  be  more  durable  and  less  affected  by  the  percussive  shocks 
of  water  than  corrugated-plate  or  Bourdon  gauges.  Our  illustration 
shows  a  partial  section  of  one  of  Dewit's  double-diaphragm  gauges;  for 
minor  purposes  the  "single-diaphragm  gauge,"  constructed  on  the  same 
principles,  but  without  the  upper  buckled  steel-plate,  is  thought  to  answer 
equally  well. 


Kiation  relative  to  the  form  and  character  of  the  bottom  of  the  Straits 
of  Florida  between  Key  West  and  Havana  along  the  proposed  track  of 
the  submarine  telegraph  cable  which  is  to  connect  the  United  States 
with  the  West  India  Islands.  It  was  clearly  the  province  of  the  Coast 
Survey  to  supply  information  of  this  sort,  and  a  special  survey  was  there- 
fore ordered  under  instructions  from  Mr.  J.  E.  Hilgard  who,  during  the 
illness  of  Prof.  Bacha,  conducts  the  work  of  this  bureau.  These  instruc- 
tions were  carried  out  carefully  and  under  favouring  circumstances,  so 
that  the  results  are  entitled  to  confidence. 

The  distance  from  Sand  Key,  on  the  extreme  southern  point  of  the 
Florida  reef  to  El  Moro  rock  at  the  entrance  to  Havana,  is  but  a  trifle 
over  82  miles.  To  lay  a  cable  over  this  short  distance  would  seem  to  be 
an  easy  task  and  one  that  should  long  since  have  been  executed.  In 
fact,  however,  the  locality  ofiers  a  new  problem  to  the  engineer,  viz. :  to 
lay  a  cable  nearly  at  right  angles  to  a  strong  stream,  or  system  of  streams, 
flowing  through  a  rocky  pass  of  great  depth.  The  new  survey,  if  it 
does  not,  as  is  hoped,  supply  the  elements  for  the  solution  of  this  problem, 
at  least  developes  and  guages  the  difficulties  of  the  task,  and  incidentally 
adds  a  few  items  of  interest  to  physical  inquiry. 

The  line  of  maximum  depression  was  struck  at  a  point  24  miles  north 
of  the  Moro,  and  followed  some  distance  to  the  north-east  with  depths 
of  853,  845,  and  794  fathoms.  The  direction  of  this  line  does  not  corres- 
pond to  that  of  the  Gulf  stream  in  this  neighbourhood ;  but  a  glance  at 
the  map  will  show  that  a  S.W.  course  would  be  a  natural  one  for  the 
Polar  current,  as  it  is  called,  which  runs  near  the  bottom. 

The  numerous  soundings  of  this  survey  make  it  possible  to  develope  a 
profile  of  section  from  Sand  Key  to  the  Moro,  and  the  subjoined  table  gives 
the  numerical  data  for  such  a  profile. 

Section  of  Soundings  across  the  Straits  of  Florida,  from  Sand  Key 
to  JEl  Moro. 


ON  RECENT  SOUNDINGS  IN  THE  GULF  STREAM. 

Abstract  of  a  paper  read  before  the  National  Academy  of  Sciences  by 

Henkt  Mitchell,  Assistant  U.S.  Coast  Survey. 

(From  the  American  Journal  of  Science  and  Arts.) 

Early   in  the  spring   of   last   year   an   application  was    made   to   the 
Coast  Survey  by  the  International  Ocean  Telegraph  Company  for  infor- 


*  See  Aktizan  of  February  1, 1863,  page  33. 
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In  this  profile,  which  is,  strictly  speaking,  that  of  a  diagonal  section, 
the  point  of  maximum  depression  is  found  37  miles  from  the  Moro, 
and  is  843  fathoms.  The  approaches  to  the  great  valley  from  the  two 
coasts  are  dissimilar  in  general  features.  From  the  northward  the 
bottom  falls  away  in  terraces  whose  intervening  slopes  are  nowhere 
abrupt;  while  from  the  southward  an  irregular  and  hilly  approach  is 
found  with  indications  of  abrupt,  if  not  precipitous  changes  of  elevation. 
Above  the  terraces  of  the  north  shore  the  sea  lies  almost  motionless, 
while  among  the  canons  of  the  southern  half  of  the  Straits  flow  the 
Gulf  Stream  and  its  counter  currents. 
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These  natural  distinctions  authorise  us  in  taking  up  separately  the 
descriptions  of  these  approaches,  and  we  shall  proceed  to  do  so  briefly, 
commencing  at  Sand  Key  and  following  the  profile  southward  from  A  to  I  ; 
then  commencing  at  the  Moro  and  following  northward  from  a  to  t  (see 
table). 

Northern  Approach. — Leaving  Sand  Key,  the  water  deepens  rapidly  to 
13  fathoms,  then  shoals  again  to  7  fathoms  upon  a  coast  bar  or  ridge 
parallel  to  the  reef,  and  scarcely  Jths  of  a  mile  distant  from  it.  Seen  from 
the  deck  of  a  ship  upon  a  fine  day,  this  bar  is  marked  by  a  narrow  belt  of 
pale  blue  green  water  in  beautiful  contrast  with  the  dark  black  of  the 
ocean.  The  bottom  can  be  seen  on  crossing  it  and  appears  to  be  a  pure 
white  rock  in  situ,  strewn  sparsely  over  with  fragments  of  the  weathered 
and  brown  reef  rock.  Two  miles  farther  out  carries  us  to  the  point  A, 
where  our  table  for  the  profile  commences  with  65  fathoms  of  water  on  a 
slope  of  Iffc.  in  37ft.  The  next  points  B  and  C  lie  upon  a  nearly  level 
plain  which  terminates  about  twelve  miles  from  the  reef  in  a  slope  of  1ft. 
to  22ft.  Upon  this  terrace  numerous  soundings  were  made  covering  about 
8  miles  of  longitude,  which  show  that  the  formation  belongs  to  the  reef 
system  and  lies  parallel  to  it.  Chips  of  white  cor.al  rock  were  brought  up 
in  one  of  the  casts — in  all  of  them  the  hard  bottom  was  felt  by  the  hand. 
At  what  appears  to  be  the  foot  of  the  foreslope  of  this  terrace  (point  E) 
the  bottom  is  found  to  be  soft  mud,  and  a  specimen  procured  proved  to  be 
of  a  grey  colour  quite  in  contrast  both  as  regards  colour  and  consistency, 
with  that  obtained  above  or  beyond.  It  differed  from  the  white  muds 
beyoud,'of  which  we  shall  hereafter  speak,  in  possessing  a  granular  character 
and  retaining  the  same  when  dry.  It  is  conceived  that  this  terrace  was 
once  a  dry  reef  covered  over  like  Sand  Key  with  dark  fragments  of 
agglomerated  reef  rock,  and  that  a  subsequent  submergence  has  caused  all 
this  loose  and  weathered  material  to  be  swept  down  to  the  foot  of  the  fore 
slope. 

Between  "D  and  E,  in  about  300  fathoms,  the  swept  portion  of  the 
Florida  Reef,  if  not  also  the  base  of  the  formation,  is  passed.  At  F, 
G  and  H  the  bottom  is  of  nearly  white  mud,  with  dashes  of  red  at  the  last 
named  point.  These  muds  were  found  to  set  on  drying.  The  mud  with 
dashes  of  red  is  supposed  to  be  the  debris  of  a  kind  of  coral,  quite  common 
upon  the  reef,  which  is  spotted  as  if  with  drops  of  blood.  These  three 
stations  seem  to  comprise  another  grand  terrace,  because  at  the  500 
fathoms  curve  there  seems  to  be  a  considerable  belt  where  a  difference  of  a 
mile  in  latitude  or  longitude  scarcely  altered  the  soundings.  If  this  is  so, 
we  must  suppose  that  we  are  not  yet  beyond  the  reef  and  that  the  rock 
still  underlies  the  material  which  the  specimen  cup  procures.  At  the  foot 
of  the  fore  slope  of  this  second  terrace  (I)  in  79(t  fathoms,  the  mud  is  again 
grey  and  granular,  while  the  next  station  beyond  is  of  the  ordinary  white 
tinged  with  red. 

Do  these  features  belong  to  the  history  of  the  Gulf  Stream  or  to  the 
geology  of  the  coral  reef?  As  these  slopes  and  terraces  are  now  scarcely 
traversed  by  the  streams,  we  are  inclined  to  regard  them  as  exhibiting 
the  order  in  which,  through  successive  ages,  the  reef  has  alternately  sub- 
sided and  stood  still.  As  far  as  the  swept  portion  of  the  reef  apron 
extends,  we  see  no  indications  of  any  caving  down  of  the  structure  ;  and  in 
the  neighbourhood  of  the  second  terrace  the  presence  of  mud  forbids  the 
supposition  of  long  continued  abrasion. 

Southern  Approach. — The  Moro  Rock  is  nearly  perpendicular  at  the 
water  line,  but  retreats  at  points  higher  up.  Its  northwest  profile  is 
convex  with  a  mean  dip  of  45°  from  the  castle  wall  to  the  sea.  Leaving 
this  rock  and  advancing  If  miles  ^northward,  the  bottom  declines  1ft.  in 
7ft.  to  point  a,  where  the  depth  is  243  fathoms  and  the  bottom,  rock. 
From  a  to  6  the  depth  increases  very  rapidly,  1ft.  in  6ft.  and  the  foot  of  the 
Moro  Rock  is  passed.  The  bottom  at  J  is  a  reddish  brown  mud  which 
becomes  in  part  granular  on  drying — in  many  respects  it  resembles  the 
specimens  from  the  foot  of  the  fore  slope  of  the  coral  terrace  on  the  north 
bank  of  the  straits.  It  is  no  doubt  weathered  debris  swept  down  from  the 
Moro. 

The  dip  of  the  rocky  part  of  this  space  between  a  and  i  is  unquestion- 
ably much  more  precipitous  than  the  mean  we  have  stated,  because  1ft. 
in  6ft.  is  altogether  too  great  an  inclination  for  the  material  found  at  6. 

Beyond  b  tbe  slope  is  gradual,  1ft.  in  32ft.,  and  terminates  at  c  in  the 
nearly  horizontal  bed  of  a  depression  which  we  shall  call  the  Moro 
Channel.  Here  at  c  the  depth  is  748  fathoms.  Six  miles  farther  carries 
ns  across  the  Moro  Channel  and  we  find  the  depth  a  trifle  more  shallow, 
710  fathoms,  at  d. 

At  e  and/  we  find  ourselves  near  the  summit  of  a  submarine  mountain 
whose  height  above  the  bed  of  the  Straits  is  about  2,400ft.  This  mountain, 
lying  but  a  few  miles  to  the  northward  of  the  axis  of  the  Gulf  Stream, 
may  be  claimed  as  a  point  of  decided  interest  in  this  survey.  It  is  scarcely 
21  miles  from  the  shore  of  Cuba,  whose  hills  are  in  full  view  if  the 
weather  is  fine.  Six  casts  were  made  upon  its  summit  under  the 
greatest  difficulties,  owing  to  the  current.  Only  three  of  these 
proved  successful  and  but  one  yielded  a  specimen  of  bottom.  The 
depth  on  the  summit  was  found  to  be  about  400  fathoms.     On  looking 


over  the  work  of  former  years  we  find  that  Capt.  B.  F.  Sand  in  1858 
made  deep-sea  soundings  iu  this  locality,  and  that  he  struck  one 
sounding  of  320  fathoms  on  the  same  parallel,  but  some  twelve  miles 
to  the  westward.  He  procured  a  specimen  and  observed  the  tempera- 
ture to  be  60°'  which  is  the  usual  amount  for  this  depth  in  the  Straits 
of  Florida.  The  Folar  current  which  underlies  the  stream,  following 
the  line  of  maximum  depression,  has  a  temperature  of  less  than  45°. 
At  first  thought,  it  might  be  supposed  that  an  obstacle  in  the  track  of 
the  stream  would  cause  an  ascension  of  the  Polar  current,  but  when  we 
consider  that  this  Stream  Bank  has  not  the  nature  of  a  bar,  and  that  the 
deep  channel  way  beyond  is  ample,  there  would  seem  to  be  no  reason  for 
an  ascension  of  the  cold  waters  in  this  neighbourhood. 

Several  other  casts,  not  referred  to  in  our  table,  because  too  far  to  the 
eastward  of  the  section  line,  furnish  some  clue  as  to  the  form  of  the  Stream 
Bank.  It  appears  to  be  triangular  in  its  general  figure,  presenting  at  its 
west  angle  a  bold  prow  to  the  stream.  As  the  current  is  here  flowing  with 
an  accelerating  velocity,  a  deposit  is  impossible.  This  bank,  it  appears  to 
us,  must  have,  like  the  adjacent  reef,  a  firm  constitution.  It  is  an 
interesting  question  whether  it  belongs  to  the  mountain  system  of  Cuba 
(as  its  line  of  least  water  running  E.  and  S.E.  might  seem  to  indicate),  or 
whether  it  is  an  ancient  reef  now  wearing  and  crumbling  away.  The  least 
depth  is  about  that  of  the  foot  of  the  swept  portion  of  the  reef  apron  on 
the  north  side  of  the  Straits— it  may  indicate  the  true  depth  of  the  Gulf 
Stream  itself,  and,  if  so,  its  summit  is  not  now  abraded,  while  its  base 
must  be  wearing  away  under  the  action  of  the  Polar  current.  A  bank  so 
situated  must  have  precipitous  slopes. 

Observations  upon  the  trend  of  the  lead  line,  on  hauling  in,  furnish 
indications  that  the  thickness  of  the  upper  moving  stratum,  i.e.,  the  depth 
of  the  Gulf  Stream,  is  scarcely  more  than  one-third  of  the  maximum  depth 
of  the  channel.  This  stream  seems  to  be  an  overflowing  of  water,  not  a 
profound  movement.  In  the  exchange  between  the  Gulf  of  Mexico  and 
the  Atlantic,  the  office  of  the  Gulf  Stream  appears  to  be  the  restoration 
of  surface  level,  while  the  office  of  the  counter  stream  (  "  Polar  current"  ) 
below,  is  the  restoration  of  equilibrium  thus  disturbed,  between  waters  of 
different  specific  weights  or  densities.  To  illustrate  this  view  of  com- 
pensating currents,  we  .may  be  suffered  to  recall  an  instance  from  our 
experietice  in  observations  at  the  mouth  of  the  Hudson  River.  In  the 
dry  season  (July)  the  surface  outflow  (brackish)  through  the  narrows  of 
New  York  Harbour  occupies  nine  out  of  the  twelve  tidal  hours,  while  in 
the  lowest  water  stratum  the  case  is  more  than  reversed,  the  inflow  (salt) 
predominates  to  that  extent  that,  as  a  general  thing,  it  is  continual  along 
the  bottom,  although  not  constant  in  velocity.  The  same  condi'iions,  with 
variable  proportions,  were  followed  some  distance  up  the  river.  On  running 
a  line  of  levels  from  New  York  city  to  Albany,  it  was  found  that  the  bed 
of  the  Hudson  lies  below  tbe  mean  level  of  the  sea  for  over  a  hundred 
miles;  but  that  the  surface  of  the  fresh  water,  even  in  the  dry  season,  is 
above  this  level — not  so  much  above,  however,  as  to  equalise  the  difference 
of  specific  weight  between  it  and  the  sea  water,  so  that  the  latter,  during 
the  summer  months,  flows  in  along  the  bed  of  the  stream,  while  the  former 
overflows  into  the  ocean. 

In  the  recent  survey  observations  upon  surface  densities  were  carried 
over  several  hundred  miles.  These  show  decided  contrasts  between  the 
ocean  and  the  stream,  but  no  greater  than  the  differences  of  temperature 
might  lead  us  to  expect. 

The  Gulf  Stream  is  essentially  confined  to  the  southern  half  of  the 
Strait  in  the  portion  crossed  by  this  survey,  but  no  westwardly  drift  along 
the  north  shore  was  observed  except  at  one  time  a  feeble  flood  tidal 
current  setting  close  along  the  reef.  It  is  not  impossible  that  the  widths 
of  the  Gulf  Stream  vary,  as  its  velocities  are  known  to  do,  and  both  of 
these  may  in  many  cases  depend  upon  long-continued  gales  of  wind. 
During  the  period  of  the  recent  survey,  however,  the  weather  was  exceed- 
ingly calm  in  the  Gulf,  and,  as  far  as  learned,  generally  quiet  at  sea  ;  yet 
the  velocities  of  the  stream  altered  in  a  marked  manner,  and  so  much  so 
that  the  changes  became  a  matter  of  comment  among  pilots  and  ship- 
masters arriving  at  Havana.  It  would  be  exceedingly  interesting  and 
practically  useful  to  ascertain  from  systematic  inquiry  the  order  of  these 
variations.  We  would  suggest,  as  a  reasonable  hypothesis,  that  these 
variations  follow  those  changes  of  mean  sea-level  which  depend  upon  the 
declinations  of  the  sun  and  moon — more  especially  the  latter.  There  are 
no  two  seas  upon  the  earth  whose  tidal  phenomena  differ  more  essentially 
than  those  of  the  Gulf  of  Mexico  and  the  Atlantic  Ocean ;  and  it  is  a  matter 
of  certainty  that  the  elevations  of  these  two  bodies  of  water  are  not  effected 
in  the  same  manner  and  degree  by  the  half  monthly  changes  of  the  moon's 
declination.  Professor  Bache's  paper  "  On  the  Tides  of  Key  West,"  pub- 
lished in  the  "  Coast  Survey  Report"  of  1853,  shows  that  the  mean  level 
of  this  station  is  one  foot  higher  when  the  moon  is  in  the  equator  than 
when  she  is  at  her  greatest  declination.  In  the  North  Atlantic  the  order 
is  the  reverse  of  this ;  the  mean  level  is  there  about  three  inches 
higher  at   the  maximum  than  at  the  zero  declination.*     Small  as  these 

»  From  computations  of  the  Coast  Survey,  and  from  Phil,  Trans.  E.  S.,  1839. 
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relative  changes  of  elevation  may  seem,  they  must  bear  a  large  proportion 
to  the  total  head  of  the  Gulf  Stream  which  suffers  exceedingly  little 
resistance  in  its  course. 


msTiTUTioisr  of  ciyil  eistgineers. 


at  the  work  as  an  engineer,  there  did  not  appear  to  be   any  difficult}'  which 
a  skilful  application  of  capital  might  not  overcome. 

It  was  specially  resolved  that,  in  order  to  insure  a  fuller  attendance  than  would 
probably  be  obtained  on  Easter  Tuesday,  the  meeting  should  be  adjourned  until 
Tuesday  evening,  April  30th,  when  it  was  announced  that  the  discussion  upon 
Sir  W.  Denisou's  paper  on  "The  Suez  Canal"  would  be  resumed,  and,  time 
permitting,  the  following  paper  would  be  read,  "  On  Optical  Apparatus  used  in 
Lighthouses,"  by  Mr.  J.  T.  Chance,  M.A. 


A  MEMOIR  ON  THE  RIVER  TYNE. 
By  Mr.  W.  A.  Brooks,  M.  Inst.  C.E. 

This  paper  contained  a  description  of  the  tidal  phenomena  of  the  river,  in 
its  condition  previous  to  being  placed,  in  1842,  under  the  charge  of  the  author 
for  its  improvement,  as  contrasted  with  the  phenomena  which  were  found  to 
exist  after  the  completion  of  the  river  works.  These  works  consisted,  mainly, 
in  the  first  instance,  of  timber  jetties,  subsequently  connected  by  river  walls, 
formed  of  rubble  mixed  with  ships'  ballast,  which  was  brought  into  the  harbour 
and  discharged  into  the  line  of  the  river  works,  afFoi'ding  an  example  of  how 
much  good  might  be  effected  in  a  port  by  the  judicious  application  of  available 
materials.  The  whole  of  the  works,  on  both  sides  of  a  navigation  of  10  miles 
in  length,  forming  what  were  locally  called  the  Tyne  Improvement  Works, 
were  executed  out  of  a  revenue  applicable  to  them,  not  amounting  to  more  than 
£5,000  a  year,  or  to  £80,000  spread  over  a  period  of  about  16  years. 
Northumberland  Dock,  inclosing  a  reclamation  from  the  river  of  above  70 
acres,  and  the  Tyne  Piers,  had  been,  or  were  being  executed,  out  of  separate 
funds. 

Much  of  the  interest  of  the  paper  consisted  of  a  dissertation  upon  the  cause 
of  the  formation  of  Bars  at  the  months  of  rivers,  and  the  means  available  for 
their  amelioration,  according  to  the  well-known  theory  of  the  author,  that 
"  Bars  owe  their  existence  to  the  confliction  which  takes  place  between  the 
current  of  the  early  flood  tide  and  that  of  the  ebb,  where  shoals  exist,  preventing 
the  free  drainage  of  the  backwater  during  the  proper  period  of  the  discharge  of 
the  ebb." 

The  remainder  of  the  paper  was  devoted  to  the  consideration  of  the  effects 
which  various  forms,  or  alterations  in  the  dii'ection,  of  the  piers  at  the  mouth  of 
the  Tyne  would  have  produced,  as  contrasted  with  the  result  of  the 
piers  planned  by  the  author,  which  were  already  carried  out  to  a  considerable 
length. 

At  the  monthly  ballot  the  following  candidates  were  balloted  for  and  duly 
elected : — As  Members — Mr.  Charles  Napier  Bell,  Westminster ;  Mr.  John 
Frederick  Bourne,  Inspector  General  of  Railways  and  Colonial  Railway  Engineer 
for  the  Cape  of  Good  Hope ;  Mr.  John  Edward  Boyd,  Engineer-in-Chief  of  the 
European  and  North  American  Railway ;  Mr.  William  Dennis,  Westminster ; 
Mr.  John  Marley,  Mining  Offices,  Daiiington ;  Mr-.  William  Martley,  Locomo- 
tive Superintendent  of  the  London,  Chatham,  and  Dover  Railway  ;  Mr.  Thomas 
Bobert  Shervinton,  District  Engineer,  East  Indian  Railwaj'.  As  Associates — 
Mr.  Thomas  Charles  Clarke,  Assistant  Borough  Engineer,  Portsmouth ;  Mr. 
William  Donaldson,  M.A.,  Westminster ;  Mr.  William  Hartree,  Greenwich ; 
Mr.  Henry  George  Hulbert,  Bath ;  Mr.  Thomas  Jackson,  jun.,  Elthara ;  Mr. 
Edward  Davis  Mathews,  Resident  Engineer,  Quebrada  Mining  Co.,  Tiicacas, 
Venezuela ;  Mr.  Henry  Beadon  Rotton,  late  in  the  service  of  the  Government 
of  New  Zealand;  Mr.  Peter  Thomson,  Liverpool;  Mr.  Thomas  Andrew 
Walker,  Westminster;  and  Mr.  John  William  Watson,  Contractors'  Staff, 
Ceylon  Railway. 

THE  SUEZ  CANAL. 
By  Colonel  Sir  W.  Denison,  K.C.B.,  R.E.,  Assoc.  Inst.  C.E, 
It  was  stated  that  the  scheme  of  the  Suez  Canal  might  be  said  to  comprise 
two  distinct  undertakings.  The  first,  and  principal,  was  the  construction  and 
maintenance  of  a  broad  and  deep  water  channel  on  one  level,  between  Port  Said 
on  the  Mediterranean,  and  Suez  on  the  Red  Sea.  The  second,  preliminary  in 
point  of  time,  and,'  indeed,  essential  to  the  construction,  as  well  as  to  the 
beneficial  use  of  the  canal,  was  the  maintenance  of  a  supply  of  fresh  water 
sufficient  for  the  wants  of  the  population  congregated  along  the  line  of  canal, 
and  specially  at  its  two  extremities.  The  arrangements  for  the  last-named 
undertaking  had  been  completed  and  were  described.  At  Suez,  a  dry  dock, 
capable  of  taking  in  the  largest  steamer,  and  an  outer  port,  or  basin,  were  in 
progress,  but  these  are  being  carried  out  by  a  separate  agency. 

An  account  was  then  given  of  the  character  of  the  works  of  the  salt-water 
canal,  the  course  of  which  was  traced,  and  of  the  state  of  the  works  when 
visited  by  the  author,  including  the  jetty,  or  breakwater,  at  Port  Said,  to 
protect  that  port  against  the  action  of  the  north-westerly  or  prevailing  winds. 
The  opinion  an-ived  at  by  the  author,  based  upon  what  he  saw  and  heard 
•during  a  visit  to  the  canal,  and  upon  a  consideration  of  the  correspondence 
between  M.  de  Lesseps  and  the  late  Mr.  R.  Stephenson,  and  of  the  report  of 
Mr.  Hawkshaw,  dated  February,  1863,  was : — First,  that  (subject,  of  course,  to 
the  condition  that  the  relative  levels  of  the  Red  Sea  and  the  Mediterranean 
were  as  stated  by  the  French  authorities)  there  would  be  no  extraordinary  diffi- 
culty in  carrying  an  open  salt-water  channel  from  the  Mediterranean  to  the 
Red  Sea  of  the  depth  proposed,  namely,  eight  metres.  Secondly,  that  no  special 
difficulty  in  maintaining  this  channel  need  be  anticipated.  Thirdly,  that  it 
would  be  necessary  to  modify  the  section  proposed  by  the  French  engineers, 
making  the  side  slopes  much  more  gradual.  And,  fourthly,  that  the  cost  of 
maintaining  the  above-mentioned  depth  of  water  would  be  found  at  first  to  be 
largely  in  excess  of  the  amount  estimated.  Eventual!}',  it  was  by  no  means 
impossible  that  means  might  be  found  to  fix  or  check  the  drift  of  sand,  or  to 
shut  it  out  from  the  canal.  But  for  some  years  it  must  be  expected  that  the 
ordinary  action  of  the  atmosphere,  which  had  filled  up  former  excavations 
made  in  this  dry  desert,  would  have  the  same  effect  in  the  new  canal.  Looking 
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A  numerously  attended  meeting  of  this  society  was  held  on  Wednesday,  the 
3rd  ult.,  in  Anderson's  University  Buildings,  Professor  Grant  in  the  chair,  when 
a  most  interesting  and  able  lecture,  illustrated  by  experiments  and  various 
diagrams,  was  given  by  Mr.  A.  S.  Herschel  "On  the  Heights  and  other  Particulars 
of  the  Late  November  Meteors."  Mr.  John  Mayer  afterwards  made  some 
remarks  on  the  manufacture,  properties,  and  uses  of  nitro-glycerine,  or  blasting 
oil,  the  new  explosive  material,  giving  some  experimental  illustrations. 


CHEMICAL    SOCIETY. 


TITRATION  OF  THE  COMPOUND  ETHERS. 
By  J.  A.  Wankltjt,  Professor  of  Chemistry  at  the  London  Institution. 
A  close  agreement  between  the  results  of  an  elementary  analysis  and  the 
theoretical  percentages  of  carbon  and  hydrogen  required  by  a  compound  is  often 
but  a  poor  guarantee  of  the  purity  of  that  compound. 

Pure  acetic  ether  and  acetic  ether  mixed  with  as  much  as  10  per  cent,  of 
common  alcohol,  would  give  very  nearly  the  same  results  on  combustion.  For 
10  per  cent,  of  alcohol  the  difference  in  percentage  is  0'23  of  carbon,  and  0"4  of 
hydrogen. 

There  is  a  similar  difficulty  in  detecting  amylic  alcohol  in  acetate  of  amyl  by 
means  of  a  combustion.  Pure  acetate  of  am3'l,  and  acetate  of  amyl  contaminated 
with  10  per  cent,  of  amylic  alcohol ,  differ  in  percentage  by  only  0-37  in  the 
carbon,  and  0'28  in  the  hydrogen.  Indeed,  it  seems  that  this  very  case  has 
actually  occurred  in  practice.  The  boiling  point  of  acetate  of  amyl  used  to  be 
given  at  133°  C.  In  reality,  the  true  boiling-point  of  the  pure  acetate  is  140°  C. 
— a  result  which  has  been  recently  confirmed  by  other  experimenters,  both  in 
this  country  and  in  France. 

Having  had  occasion  to  prepare  a  number  of  the  compound  ethers  in  a  high 
state  of  purity,  I  have  employed  a  titration  as  the  test  of  puritj',  and  have  found 
it  to  be  both  rapid  and  eas}'  of  execution,  and  precise  in  its  results. 
Berthelot  has  also,  as  is  well  known,  employed  a  titration-method  in  some  of  his 
researches  on  the  ethers. 

.  The  method  of  proceeding  which  I  have  employed  is  very  simple.  I  take  an 
alcoholic  solution  of  caustic  potash,  and  having  determined  the  strength  of  it 
by  means  of  standard  acid,  digest  the  ether,  which  I  wish  to  titrate,  with  a  given 
volume  of  this  solution  of  potash.  When  the  ether  has  been  decomposed  by  the 
potash,  I  determine  the  residual  potash  still  unused  by  the  ether.  The  difference 
between  the  potash  originally  caustic  in  the  volume  of  solution,  and  the  potash 
found  caustic  after  digestion  with  the  ether,  is  the  quantity  of  potash  neutralised 
by  the  ether. 

The  strength  of  the  standard  sulphuric  acid  which  I  use  is  about  4  per  cent., 
and  the  alcoholic  solution  of  potash  about  6  per  cent.  I  believe,  however,  that 
a  higher  degree  of  accuracy  would  be  attainable  by  having  the  solution  still 
stronger. 

The  standard  sulphuric  acid  was  made  by  diluting  pure  sulphuric  acid  with 
water,  and  afterwards  determining  the  strength  of  the  dilute  acid  by  precipitation 
with  chloride  of  barium.  The  standard  acid  was  also  verified  with  pure  carbonate 
of  soda,  and  with  oxalic  acid.  A  burette  which  had  been  carefully  calibrated  was 
used  far  measuring  out  the  standard  acid. 

The  alcoholic  solution  of  potash  was  prepared  by  dissolving  potash  in  pure 
alcohol  of  about  85  per  cent.  Experiments  showed  that  neither  a  foi'tnight's 
keeping  in  a  stoppered  bottle,  nor  a  short  digestion  at  100°  C,  altered  its  strength. 
The  quantity  of  alcoholic  solution  of  potash  taken  for  a  titration  was  measured 
in  a  small  flask  with  a  very  narrow  neck,  on  which  a  mark  had  been  made  with 
a  file.  The  temperature  of  the  potash-solution  was  observed.  The 
capacity  of  the  measuring  flask  up  to  the  file  mark  was  about  50  cubic 
centimetres. 

The  digestion  of  the  weighed  quantity  of  ether  with  the  alcoholic  potash  is 
managed  in  a  flask  with  a  long  neck.  In  general,  the  compound  ethers  decompose 
with  great  ease  and  rapidity  ;  if  necessary,  they  might  be  sealed  up  in  a  digestion- 
tube  and  heated  in  the  water-bath.  All  the  examples  about  to  be  given  are 
examples  in  which  the  digestion  was  managed  without  the  employment 
of  sealed  tubes.  The  complete  disappearance  of  the  smell  of  the  compound 
ether  is,  in  many  cases,  a  good  criterion  of  the  termination  of  the  decomposition 
by  the  potash. 

In  titrating  the  solutions  with  the  standard  acid,  a  peculiar  method  of  reading 
the  point  of  neutrality  was  followed. 

When  sulphuric  acid  is  added  gradually  to  an  alkaline  solution,  the  following 
changes  in  the  action  on  litmus  paper  are  observable : — At  first  the  colour  with 
litmus  is  blue.  By-and-by  tlie  blue  colour  fades,  and  then,  on  adding  another 
drop  of  dilute  sulphuric  acid,  the  colour  is  distinctly  red.  Now,  in  reading  off 
the  quantity  of  standard  sulphuric  acid  necessarj'  for  saturation,  several  plans 
may  l)e  taken.  The  utmost  point  at  which  litmus  paper  remains  distinctly  blue 
"lay  be  read,  and  the  earliest  point  at  which  a  distinct  red  appears,  niaj'  be  read. 
Tie  mean  between  these  two  points  may  then  be  marked  down  as  the  required 
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poiut  of  neuti-ality.  The  utmost  point  at  which  a  distinctly  alkaline  reaction  is 
preserved  may  be  marked  down,  or  the  earliest  point  of  distinct  redness  may  be 
taken.  Of  these  three  methods,  I  prefer  the  second  for  titrations  involving 
organic  acids,  and  have  employed  it  in  the  following  examples  : — 

In  determining  the  quantity  of  standard  sulphuric  acid  necessary  to 
neutralise  the  volume  of  alcoholic  potash,  I  have  read  otF  the  utmost  point  of 
distinctly  alkaline  reaction,  and  in  afterwards  reading  off  the  quantity  of  acid 
required  to  neutralise  the  residual  potash,  I  have  also  read  off  the  utmost  point 
of  distinctly  alkaline  reaction.  By  this  device  the  difficulty  of  the  exceedingly 
faint  acid  reaction  of  the  organic  acids  is  eluded. 

Benzoate  ef  JUthyl- 

1.  6'1G6  grm.  taken;  volume  of  alcoholic  potash  neutralised  62'1  c.  c.  of 
standard  acid ;  residual  potash,  after  the  action  of  the  ether,  neutralised  10'2 
c.  c.  of  standard  acid ;  1  c.  c.  of  standard  acid  corresponds  to  0'03062  grm.  of 
potassium.  From  these  data,  100  grm.  of  benzoii'  ether  neutralise  2577  grm.  of 
potassium. 

2.  4-1680  grm.  of  benzoic  ether  taken;  result,  100  grm.  of  benzoic 
etlier  neutralise  25'78  grm.  of  potassium.  Theory  requires  2606  grm.  of 
potassium. 

Butyrate  of  Mhyt—l.  Ether  taken  =  2-020  grm.:  result,  100  grm. 
neutralise  34i"10  grm.  pot.ossium.  II.  Ether  taken  =  2'009  grm. ;  result, 
100  grm.  neutralise  33'98  grra.  potassium.  Theory  requires  3370  grm. 
potassium. 

Valeria-iiate  of  Ethyl. — I.  3'4530  grm.  taken;  result,  100  grm.  neutralise 
30'15  grm.  potassium.  II.  2'5181  grm.  taken;  result,  100 grm.  neutralise  30'77 
grm.  potassium.     Theory  requires  3008  grm.  potassium. 

(  pnfp  H-O") 
Diethoxalate    of    Ethyl. — "ScfC  H-)(ciH-)(HO)' — ^'^^^^  S'™- 

taken ;  result,  100  grra.  neutralise  24-20  grm.  potassium.  Theory  requires  24-41 
grm.  of  potassium. 


EOYAL  INSTITUTION   OF    GREAT    BEITAIN. 


ON  MILITARY  BREECH-LOADING  SMALL  ARMS. 
By  Captain  V.  D.  Majendie,  R.A.,  Assistant  Superintendent,  Royal  Laboratory. 

Those  who  believe  that  breech-loading  rifles  formed  no  part  of  the  equipment 
of  the  British  army  until  the  present  or  the  past  year — that  ihey  sprang  directly 
out  of  the  performances  of  the  needle-gun  in  the  late  Bohemian  campaign,  will 
learn  with  surprise  that  not  only  had  breech-loading  been  determined  upon  for 
our  infantry  nearly  three  years  ago,  and  the  actual  pattern  of  arm  that  is  now  in 
the  hands  of  a  large  proportion  of  our  troops  decided  upon  a  full  month  before 
Koniggratz  was  fought,  but  that  two  regiments  of  English  cavalry  were  pro- 
vided with  a  breech-loading  carbine  ten  years  ago.  If  we  examine  one  of  these 
Sharp's  carbines,  as  they  are  called,  we  notice  at  once  an  objectionable  feature, 
viz.,  that  the  ignition  is  effected  bj-  means  of  a  percussion  cap.  Then  again, 
the  arm  is  provided  with  no  effective  arrangement  for  checking  the  escape  of  gas. 
So  great  is  this  escape,  that  a  handkerchief  laid  over  the  breech  at  the  moment 
of  firing  will  be  burnt  through  and  through  :  whereas  with  a  close-fitting  arm 
or  cartridge  the  handkerchief  should  not  be  even  soiled  by  the  discharge.  This 
defect  is  aggravated  by  the  quantity  of  powder,  which  in  damp  weather  adheres 
outside  the  breech  after  loading.  The  back  end  of  the  cartridge  iscut  off  thus, 
and  the  powder  sprinkled  about.  From  these  two  causes,  the  firer's  face  is 
generaly  flecked  and  burnt  in  firing ;  while  the  escape  of  gas  tends  also  to  foul 
and  clog  the  breecli  action,  which  exposes  large  friction  surfaces,  and  to  render 
the  arm  more  difficult  to  open  as  each  round  is  fired.  For  these  reasons :  the 
retention  of  the  percussion  cap,  the  liabilitj-  to  an  escape  of  gas,  the  flash  oc- 
casioned also  by  the  spilt  powder,  and  the  difficulties  which  often  arise  in  loading, 
this  system  is  extremely  imperfect.  And  yet  this  system  did  undoubtedly  reflect 
to  some  extent  the  state  of  feeling  which  prevailed  in  this  country  on  the  subject 
of  military  breech-loading  arms  a  few  years  ago.  For  at  that  time  this  question 
was  regarded  exclusively  as  a  cavalry  question,  and  quick  shooting  was  scarcely 
thought  desirable  for  a  cavalry  soldier 

Between  1857  and  1861  three  other  breech-loaders  were  introduced  for  experi- 
mental cavalry  use.  One  of  these,  the  Green's  carbine,  even  in  that  easy  age, 
never  obtained  a  footing  as  a  recognised  service  arm.  But  the  Terrj^'s 
carbine  was  introduced  to  some  extent,  and  is  not  yet  entirely  obsolete; 
and  the  Westley  Richards'  carbine  has  found  justly  more  favour.  In 
1861  this  arm  \vas  definitely  adopted.  It  is  a  great  improvement  on  the  others 
which  I  have  named.  It  is  an  accurate  arm  ;  it  fires  six  or  seven  rounds  a  minute 
with  comparative  ease  and  certainty  ;  it  spills  no  powder  ;  it  does  not  burn  the 
firer's  face  or  facings.  Until  the  recent  competition,  Westley  Richards'  was 
accepted  as  the  best  type  of  military  breech-loading  arm  known  in  this  country 
and,  with  its  many  objections,  I  would  still  pronounce  it  one  of  the  most 
effective  capping  breech-loaders  which  have  been  produced. 

But  we  have  now  to  consider  the  subject  in  a  broader  light.  It  had  been 
treated  hitherto  from  one  narrow  point  ot  view — as  almost  exclusivelj'  a  cavalry 
question.  We  had  considered  only  arms  of  which  the  percussion  cap  formed  a 
material  element,  and  a  copping  arm  may  be  pronounced,  with  our  present 
knowledge  and  for  our  present  purpose,  onl}'  half  a  breech-loader,  Thus  far, 
then,  we  may  justly  say  that  breech-loading  had  been  cramped  within  contracted 
limits  and  misunderstood.  But  a  couple  of  years  or  so  ago  the  whole  aspect  of 
the  case  altered.  As  by  a  revelation  we  learnt  then  what  breech-loading  really 
meant,  aud  of  what  development  the  system  was  capable.  It  was  a  great  epoch 
for  breech-loading,  its  Hegira,  it  might  be  called,  when  it  was  discovered  that  I 


the  objections  to  cartridges  containing  williiu  themselves  the  means  of  ignition 
had  in  reality  no  force.  If  we  are  to  trace  the  stagnation  which  had  hung  over 
the  question  to  a  definite  cause,  we  may  confidently  place  our  finger  upon  these 
objections. 

When  men  said,  and  the  ablest  and  most  experienced  military  men  did  say, 
and  our  military  authorities  laid  it  down  as  a  i'undainental  axiom,  that  cartridges 
containing  their  own  ignition  were  not  admissible  for  military  use,  what  they 
meant  was  :  1st,  that  such  cartridges  were  more  liable  than  others  to  accidental 
explosion  ;  and  2nd,  that  in  the  event  of  the  explosion  of  one  cartridge,  the  con- 
tents of  the  barrel  were  liable  to  be  all  exploded  en  masse,  and  so  to  communi- 
cate from  barrel  to  barrel.  If  we  grant  these  premises,  the  conclusion  is  just. 
Ammunition  which  is  liable  to  explode  in  bulk,  and  thus  not  only  to  commit 
injury  and  dangerous  havoc  for  the  moment,  but  by  its  explosion  to  deprive  the 
troops  dependent  upon  it  of  their  supplies,  is  clearly  not  admissible  for  militarj' 
use.  But  when,  mainly,  I  believe,  by  reason  of  the  explosion  of  gunpowder  at 
Erith  two  years  and  a  half  ago,  men's  minds  were  directed  towards  explosions 
generally,  an  experiment  was  made  to  determine  the  liability  of  small  arm 
cartridges — not  breech-loading  cartridges  in  this  case,  but  the  ordinary  muzzle- 
loading  Enfield  rifle  cartridges,  ball  and  blank— to  explode  in  bulk,  and  it  was 
established  not  only  that  the  explosion  of  a  single  cartridge  in  a  barrel  was  not 
communicated  to  the  rest,  but  that  the  explosion  of  a  number  of  cartridges,  or 
even  of  :^lb.  of  loose  powder,  although  it  might  burst  open  and  destroy  the 
barrel,  would  not  occasion  a  general  explosion.  Although  the  bearing  of  this 
fact  upon  the  question  of  breech-loading  was  not  immediately'  perceived,  it 
furnished  the  opening  through  which  presently  a  flood  of  strong  new  light 
rushed  in  upon  the  subject. 

This  effect  proceeds  from  the  same  cause  as  that  which  operates  in  rendering 
the  well-known  Gale  gunpowder  inexplosive.  Mr.  Gale  enclosed  each  grain  of 
his  powder  in  an  incombustible  envelope  of  finely  powdered  glass  or  bone- 
dust.  In  a  barrel  of  cartridges  we  have  not  each  grain  enveloped,  but  a  number 
of  grains,  so  many  as  compose  one  charge,  in  a  non-combustible  case.  I  have 
tried  over  and  over  again  to  explode  a  ban-el  of  the  service  breech- 
loading  cartridges  without  success.  I  have  several  times  fired  one  cartridge  in  a 
barrel  without  igniting  the  remainder.  I  have  fired  ten  cartridges  at  once,  and 
no  more  have  fired.  I  have  gone  further,  and  placed  the  barrel  inside  an  iron 
cj'linder,  tightly  screwed  down,  and  have  exploded  \\\3.  of  powder  in  the  midst 
of  the  700  cartridges  which  it  contained ;  and  although  the  screws  were  broken 
and  the  lid  of  the  cylinder  was  blown  oft'  with  violence,  and  some  of  the  cart- 
ridges were  strangely  distorted,  none  of  the  cartridges  were  ignited.  Experi- 
ments not  less  exhaustive  have  established  also  the  non-liability  of  these  cart- 
ridges to  separate  accidental  ignition,  by  concussion  or  otherwise.  In  this  way 
we  dispose  of  the  objections  which  have  been  entertained  against  cartridges 
containing  their  own  ignition,  and  establish  their  admissibility  for  military 
service 

Between  1859  and  1864,  no  less  than  twenty-six  different  plans  of  breech- 
loading  were  proposed.  For  sporting  purposes,  too,  breech-loadiug  guns  had 
found  their  way  into  very  general  use,  and  in  America  they  were  being  largely 
applied  experimentallj-  for  military  service.  But  always  this  shadow  hung  over 
the  question  ;  that  cartridges  containing  their  own  ignition  were  not  generally 
considered  admissible  for  military  use.  And  as  breech-loaders  not  adapted  for 
such  ammunition  presented  comparativelj-  few  advantages  except  for  cavalry, 
for  whom  as  I  have  explained  quick  tiring  was  not  specially  desired,  and  as  the 
development  of  the  system  was  thus  stunted'  the  question  was  in  fact  argued  in 
a  circle,  and  the  subject  remained  up  to  this  period  practically  at  a  standstill. 

But  when  once  this  fatal  restriction  and  limitation  were  removed — we  began 
at  once  to  make  real  progress  in  the  matter.  It  was  no  longer  a  question  merel}' 
of  an  arm  which  presented  certain  minor  facilities  of  manipulation — of  an  arm 
somewhat  handier  to  load  on  horseback — but  it  became  obviously  a  question  of 
an  arm,  which  would  multiply  the  fire  of  an  army  three  or  fourfold — which, 
properly  [considered,  would  place  as  it  were  three  or  four  rifles  in  each  soldier's 
hands. 

In  the  course  of  the  Dano-Gerraan  war  the  value  of  the  famous  needle-gun, 
or  rather  of  the  system  of  which  the  needle  gun  was  an  indifferent  e.xponent, 
became  in  the  eyes  of  observant  men  fulh'  established.  So  obvious  was  the 
teaching  of  this  campaign,  that  our  then  Secretary  of  State  for  War,  Lord  de 
Grey,  appointed  forthwith  a  committee,  with  General  Russell  as  president,  to 
"  report  upon  the  advisability  of  arming  the  infantry,  either  in  whole  or  in  part, 
with  breech-loaders."  After  four  meetings  this  committee  reported,  abstractedly 
and  without  reference  to  any  particular  system,  that  it  would  be  desirable  to  arm 
the  whole  of  the  infantry  wilh  breech-loading  rifles;  and  on  the  day  on  which 
this  report  was  drawn  up,  the  11th  July  1864,  the  death  warrant  of  muzzle- 
loading  rifles  for  the  use  of  the  British  soldiers  ma^-  be  regarded  as  having  been 
signed. 

The  next  question  to  be  considered  was,  how  to  give  effect  to  the  recommen- 
dations of  the  committee.  This  question  admitted  of  consideration  in  two 
ways  :  either  by  itself  with  a  view  to  ascertain  the  speediest  and  cheapest  mode 
of  placing  a  breech-loader  iu  the  hands  of  the  troops,  or  in  combination  with 
other  questions  connected  with  rifles,  such  as  the  best  size  of  the  bore  and  the 
best  mode  of  igniting  the  cartridge,  and  with  a  view  to  determine  what  would 
be,  in  all  respects,  the  most  perfect  arm  for  the  use  of  the  infantry.  The  first 
mode  of  dealing  with  the  question  would  have  the  advantage  of  celerity,  the 
second  of  completeness.  Jiut  whj'  not  have  combined  the  two,  by  arming  the 
British  army  immediately  with  the  needle  gun  ?  Here  was  a  complete  sj-stem — 
a  good  system  perhaps,  some  will  say,  ready-made  to  our  hand  ;  a  system,  too, 
which  had  had  the  advantage  of  being  tried  on  actual  service,  and  which,  if 
economical  considerations  were  to  have  any  weight,  had  been  adopted  by  a  nation 
very  much  less  able  to  bear  heavy  expenditure  thau  ourselves.  I  have  here  a 
needle  gun,  which  will,  I  think,  answer  this  question  for  itself.  Take  the  gun  as 
it  stands,  and  tell  me — those  of  you  at  least,  and  I  doubt  not  there  are  many 
who  are  accustomed  to  handle  the  beautiful  weapons  which  England  puts  into 


104 


THE  ARTIZAN. 


[Mat  1,  1867. 


the  hands  of  her  soldiers  and  her  volunteers  and  her  sportsnaen — tell  me  if  this 
clumsy  rifle  is  one  which  you  would  have  cared  to  see  issued  to  our  troops.  But 
why  not,  you  will  saj',  improve  the  workmanship  of  the  piece — make  it  lighter, 
balance  it  better,  alter  its  bore  if  need  he,  or  its  mode  of  rifling,  improve  its 
mechanism,  and  when  you  have  suited  it  to  the  more  advanced  requirements  of 
this  countrj',  adopt  it  ? 

Need  I  point  out  to  you  that  such  a  measure  would  have  disposed  of  the  first 
adoption  of  the  arm.  We  are  no  longer  in  this  case  adopting  a  system  ready 
made  to  our  hands.  We  are  in  fact  creating  one.  We  are  adopting  a  breech 
mechanism,  merely  one  element  of  a  system,  nothing  more.  And  but  little 
knowledge  of  the  subject  was  needed  to  instruct  us  as  to  the  extremely  defective 
nature  or  principle  of  this  breech  rccchanism.  If  I  handle  the  needle  gun,  you 
will  see  that  it  is  comparatively  slow.  It  is  clumsy  and  imperfect  in  other  ways. 
The  needle  with  which  the  cartridge  is  ignited  is  very  liable  to  become  bent  or 
injured.  I  shall  be  reminded  that  these  needles  are  easily  replaced,  that  each 
Prussian  soldier  carries  two  or  three.  But  this  injury  and  replacing  of  a  needle 
temporarily  disables  the  arm,  and  constitutes,  it  must  be  admitted,  an  objection. 
Then,  again,  the  gas-check  is  not  permanently  reliable.  The  whole  escape  is 
thrown  upon  the  arm,  at  the  junction  of  the  breech,  none  upon  the  cartridge ; 
and  even  if  we  set  out  with  a  tight  fit,  the  fit  will  become  less  and  less  close, 
and  in  time,  if  the  arm  be  not  carefully  looked  to  and  repaired,  an  inconvenient 
escape  of  gas  will  occur — an  escape  which  sometimes  induces  the  Prussian 
soldier  to  deliver  his  fire  by  preference  from  the  hip.  Of  the  ammunition  it 
will  be  sufficient  to  say  that  it  is  rude,  and  for  technical  reasons  ill-adapted  for 
the  requirements  of  military  service.  The  egg-shaped  bullet  is  embedded  in  a 
small  papier-mache  wad,  which  serves  the  double  purpose  of  rifling  the  bullet, 
which  never  touches  the  grooves,  and  of  containing  the  fulminate,  which  the 
needle,  penetrating  the  powder  and  the  thin  paper  envelope  which  encloses  the 
whole,  has  to  pierce.  In  short  the  needle-gun,  however  superior  even 
to  a  good,  muzzle-loader,  was  not  such  an  arm  as  we  should  have  been 
justified  in  adopting,  except  in  an  emergency  more  pressing  than  that  which  now 
presented  itself. 

Of  the  other  systems  of  which  we  had  any  experience,  and  which  you  have 
seen,  there  was  none  which  seemed  calculated  to  satisfy  our  requirements,  and 
their  adoption  was  accordingly  not  entertained. 

Under  these  circumstances,  having  no  complete  system  to  begin  upon,  we 
determined  to  take  so  much  of  a  known  and  reliable  system  as  we  approved,  and 
apply  it.  By  this  course  we  should  get,  as  it  were,  a  lift  upon  our  road,  and 
start  somewhat  in  advance  of  the  point  from  which  we  must  set  out,  if  we 
elected  to  consider  the  question  ah  ovo.  Therefore,  and  without  prejudicing  the 
ultimate  and  more  leisurely  investigation  which  the  question  as  a  whole 
demanded,  we  resolved  to  take  so  much  of  the  existing  arm — the  Enfield  rifle — 
as  seemed  to  us  good,  and  to  revolutionise  that  part  of  it  which  we  deemed  bad. 
We  determined,  in  short,  to  convert  our  Enfield  rifles  into  breech-loaders. 
In  speaking  of  the  Enfield  rifle  as  a  good  arm,  I  am  anxious  not  to  be  mis- 
understood. It  is  an  arm,  doubtless,  with  many  defects,  if  we  judge  it  by  the 
rigid  standard  of  more  modern  requirements.  A  steel  barrel,  for  example, 
would  probably  be  preferable  to  a  wrought-iron  barrel ;  the  Enfield  twist 
is  undoubtedly  too  slow  for  extreme  accuracy  ;  and  the  calibre  may  be 
considered  as  unnecessarily  large.  The  refinements  and  progress  of  gun- 
making  have  left  the  Enfield  rifle  to  a  certain  extent  behindhand,  just 
as  the  refinements  and  progress  of  breech-loaders  have  left  the  needle-gun 
behind ;  and  yet  in  the  main  it  is  an  excellent  weapon  for  military  use,  and  I 
know  no  Power  whose  soldiers  possess  a  muzzle-loading  rifle  which  can  compare 
with  it.  We  do  not,  recollect,  require  a  match-rifle  for  military  purposes. 
Except,  on  a  few  rare  occasions,  such  an  arm  would  have  no  special  value. 
It  was  Lord  Palmerston,  I  think,  who  pointed  out  that  what  the  soldier  is 
required  to  do  is,  not  to  hit  a  particular  button  upon  his  enemy's  coat,  but 
generally  to  drive  home  an  effective  fire  into   an  opposing  body  of  infantry  or 

cavalry Instructed  then  by  the   sober  teaching  of  actual  warfare, 

we  were  justified,  I  think,  in  assuming  that  if  to  this  Enfield  rifle,  without 
subtracting  from  its  accuracy  and  other  qualities,  we  could  apply  an  eflFective 
breech-loading  arrangement,  we  should  be  at  once  relieved  of  all  pressing  anxiety, 
and  in  a  position  to  select  leisurely  a  new  and  superior  breech-loader  for  future 
manufacture.  Moreover,  there  were  more  than  half-a-milliou  of  these  muskets 
available  for  conversion ;  and  the  step  which  was  proposed  had  the  secondary, 
but  by  no  means  inconsiderable,  advantage  of  economy.  It  had  other  subor- 
dinate advantages,  such  as  the  experience  in  breach-loading  equipment  to  be 
derived  in  the  course  of  the  inquiry,  and  which  might  stand  us  in  good  stead 
when  the  more  complete  and  difficult  question  should  come  before  us,  and  flnally 
the  avoidance  of  the  danger  of  hurrying  without  due  consideration  into  the 
adoption  of  a  possibly  unsatisfactory  arm. 

In  August,  1864,  an  advertisement  was  issued,  inviting  gunmakers  and  others 
to  submit  propositions  for  the  conversion  of  the  Enfield  rifle.  From  the  fifty 
systems  which  were  sent  in,  in  reply  to  this  advertisement,  those  which  were 
obviously  unsuitable  were  eliminated,  and  eight  systems  were  selected  for  trial, 
of  which  five  only,  for  reasons  which  it  is  unnecessary  for  me  to  detail,  ultimately 
came  to  the  post.  Of  these,  four  were  capping  arms,  one  only  a  non-capping  arm. 
The  selection  for  trial  of  these  capping  arms  indicates  that  we  were  not  then 
qwite  as  advanced  or  decided  upon  this  point  as  we  are  now,  and  had  not  yet 
absolutely  learned  to  regard  non-capping  as  a  sine  qua  non.  So  Westley 
Bichards',  Mont  Storm's,  Wilson's,  and  Green's  converted  Enfield  rifles  entered 
the  lists  against  the  solitary  representative  of  the  non-capping  system — the 
Snider  rifle. 

Westley  Richards's  converted  Enfield  was  substantially  the  same  in  respect 
to  its  breech  mechanism  as  the  cavalry  carbine  which  I  have  shown  you,  with 
the  addition  of  a  small  hook  at  the  end  of  the  plunger  for  withdrawing  the  wad 
after  firing. 

In  Wilson's  arm  the  breech  of  the  original  rifle  is  removed,  and  the  barrel 
prolonged  for  some  inches  in  the  form  of  an  open  slot.    The  cartridge  is  inserted 


here  and  pushed  forward  into  the  baiTel,  and  is  followed  by  a  sliding  plunder- 
which  13  fixed  after  loading  by  a  stout  bolt  which  passes  through  stock  and 
plunger.     There  is  an  india-rubber  ring  to  diminish  the  escape  of  gas. 

The  Green  rifle  resembled  the  Wilson,  except  in  the  manner  of  securin<'  the 
plunger,  which  is  furnished  with  a  small  knob,  and  is  turned  round  after  loadin" 
a  quarter  circle,  and  so  locked.  ° 

The  Montgomery  Storm  or  Mont-Storm  arm  is  one  of  that  class  of  breech- 
loaders known  as  "  chamber-loaders."  A  chamber-loader  is  in  fact  a  sort  of 
muzzle-loader  cut  short,  or  so  arranged  that  the  arm  can  be  conveniently  loaded 
by  hand,  without  the  assistance  of  a  ramrod.  The  charge  is  deposited  in  a 
short  chamber,  instead  of  being  rammed  all  the  way  down  a  long  barrel ;  and 
the  chamber  is  then  replaced  in  the  position  for  firing  in  the  prolongation  of  the 
barrel.  Of  breech-loaders  on  this  plan  there  are  many  modifications.  In  this 
arm  the  hinge  is  in  front  of  the  chamber  ;  in  many  rifles  (the  Swedish  rifle  for 
example)  it  is  behind,  and  that  would  probably  be  the  most  primitive  form  of 
chamber-loading.  Colt  and  Deane  and  Adam's  revolvers  are  examples  of  chamber- 
loading  arms  having  several  chambers.  In  these  arms,  the  chambers  are  not 
hinged  but  revolve,  and  are  brought  in  succession  into  prolongation  of  the  ban-el 
I  have  several  other  examples  of  chamber-loading  arms  here,  to  which  I  would 
invite  your  attention  after  this  discourse.  The  chamber  of  the  Storm  rifle  can 
be  turned  completely  over  the  breech,  and  loaded  ;  or  it  may  be  swivelled  at 
right  angles  to  the  barrel  for  loading  with  loose  powder.  When  the  chamber 
is  returned,  it  is  secured  by  a  bolt  worked  by  the  lock,  and  an  escape  is  prevented 
by  an  expanding  ring  or  thimble  on  the  pan  of  the  chamber. 

In  the  first  arms  made  on  the  Snider  system,  about  two  inches  of  the  upper 
side  of  the  breech  end  of  the  barrel  were  cut  away,  leaving  a  wide  open  slot  or 
breech  for  the  admission  of  the  cartridge.  When  the  cartridge  had  been  pushed 
forward  into  a  taper  chamber  formed  by  enlarging  what  was  now  the  hind  part 
of  the  barrel,  the  slot  was  closed  by  a  lump  of  steel,  hinged  on  the  right  side  of 
the  barrel,  and  forming  a  false  breech.  It  was  afterwards  found  more  convenient 
to  remove  the  back  part  of  the  barrel  bodily,  and  to  replace  it  with  a  "  shoe  "  in 
which  the  whole  of  the  breech  arrangement  was  comprised ;  other  modificat'ions 
followed,  until  we  got  at  last  the  more  perfect  arm,  which  I  hold  in  my  hand 
The  breech  block,  you  will  see,  hinges  upon  this  pin  and  works  thus.  It  is  kept 
in  its  place  by  a  small  spring  stud  ;  and  the  fit  of  the  block  tends  also  te  hold 
it.  In  order  to  meet  a  possible  objection  that  this  arrangement  is  liable  to  wear 
and  get  out  of  order,  I  have  brought  a  "  shoe"  which  has  never  even  been  hardened 
but_  which  has  fired  at  least  30,000  rounds,  and  stilh-emains,  perfectly  serviceable' 

The  ignition  is  eflfected  by  means  of  a  small  piston  or  striker,  which  passes 
through  the  breech  block,  and  which,  when  in  repose,  is  flush  with  the  face  of 
the  block.  A  blow  of  the  hammer  causes  it  to  dart  forward  about  a  tenth  of  an 
inch  into  the  cap,  which  is  fixed,  as  I  shall  presently  more  particularly  explain 
in  the  base  of  the  cartridge.  The  piston  is  returned  by  a  spiral  spriu"-  To' 
withdraw  the  empty  cartridge  case,  a  claw  or  extractor  forms  part  of  the'breech 
block.  When  I  withdraw  the  block,  the  empty  cartridge  is  necessarily  drawn 
with  it,  and  by  canting  the  rifle  sidewaj's  the  case  is  thrown  out.  The  extractor 
is  returned  by  another  spiral  spring.  With  regard  to  this  spring,  to  which 
objection  has  been  taken,  I  would  point  out  that  it  is  negative,  not  positive  in  its 
action.  The  spring  in  the  needle  gun  is  positive,  and  the  action  depends'  upon 
it.  In  this  gun,  the  spring  is  an  auxiliary  merely,  not  an  essential  We  can 
do  without  the  spring.  It  is  better  to  have  it ;  but  if  we  have  it  not,  if  it  be- 
comes damaged  or  inert,  the  extractor  can  be  pushed  back  by  hand.  And  lastly 
the  spring  in  this  case  is  never  repressed  to  a  greater  extent  than  about  one-tenth 
of  an  inch. 

It  has  been  stated  lately  that  the  Snider  system  was  uot  really  invented  by  Mr. 
Snider  at  all,  but  by  M.  Pranijois  Eugtae  Schneider;  or  to  go  further  back  by 
Mr.  John  Poad  Drake,  a  Cornishman.  But  if  we  are  really  to  trace  the  system 
to  its  source,  we  must  go  back  to  a  time  which  places  the  invention  quite  beyond 
the  reach  of  living  men.  I  have  thus  far  not  ventured  on  the  archajolo-'y  of 
breech-loading;  but  if  you  will  permit  me,  I  will  make  one  dive  into  antiquity 
for  the  purpose  of  bringing  under  your  notice  two  breech-loading  firearms  of  the 
reign  of  Henry  VIII.,  on  the  Snider  system !  By  the  kindness  of  Admiral 
Caflin,  these  interesting  arms  have  been  lent  to  me  from  the  museum  of  the 
Tower,  for  the  purpose  of  exhibition. 

In  the  course  of  the  competition  the  Snider  gun  proved  about  50  per  cent. 
quicker  than  its  rivals;  it  was  stronger  too;  it  was  simple,  and  apparentlv 
durable,  the  breech  arrangement  being  well  adapted  to  sustain  the  shock  of  any 
number  of  discharges,  from  the  fact  of  those  shocks  being  sensible  only  ia  a 
direction  at  right  angles  to  that  in  which  a  force  must  be  exerted  to  open  the 

breech  ;  and  lastly — I  should  perhaps  have  placed  this  advantage  first,  not  last 

it  was  adapted  for  a  cartridge  containing  its  own  ignition. 

Among  the  capping  arms,  the  Mont-Storm  rifle  was  ranked  first,  and  was 
recommended  for  experimental  application  to  a  certain  number  of  rifles.  The 
system  failed  subsequently  at  proof,  and  the  recommendation  wiis  cancelled.  It 
failed  partly  on  account  of  the  uiisuitability  of  the  skin  cartridge  which  formed 
part  of  the  system ;  and  this  reminds  me  of  another  objection  to  which  all  cappin<' 
arms  are  open.  Such  arms  need  a  cartridge  so  thin,  that  the  fire  from  the  cap 
shall  pierce  it,  and  at  the  same  time  the  cartridge  must  be  so  entirely  consumed 
or  carried  out  by  the  discharge,  as  to  leave  no  residue  to  endanger  or  interfere 
with  loading.  These  requirements  make  it  difticult  to  satisfy  another  uot  less 
important  point  in  a  military  cartridge,  viz. :  that  it  shall  be"  strong  enough  to 
stand  the  knocking  about  to  which  it  will  inevitably  be  exposed  in  transport"  and 
on  service.  Moreover,  a  thin  cartridge  is  evidently  less  well  adapted  than  a 
stout  one  to  resist  the  effects  of  an  accidental  adjacent  explosion.  But  the 
Mont-Storm  rifle  failed  also  in  the  arm  itself.  Under  proof  cliarges,  the  hin"-e 
and  small  bolt  by  which  the  chamber  is  locked  were  broken. 

The  Snider  rifle,  while  satisfying  many  requirements,  failed  in  one  important 
respect.  It  was  so  inaccurate  as  to  be  quite  unsuitable  for  adoption  as  it 
stood 

As  the  fault  could  not  lie  in  the  barrel,  which  the  accuracy  obtained  under  the 
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other  systems  showed  could  be  converted  without  detriment  in  this  respect,  it 
was  due  obviously  to  the  ammunition  which  Mr.  Snider  had  submitted.  At  this 
point,  then,  the  question  of  providing  more  suitable  ammunition  for  the  arm  was 
referred  to  Colonel  Boxer,  by  whom,  after  a  year's  experiments,  the  present  service 
ammunition  was  designed. "  Discarding  the  papier-mache  case  submitted  by  Mr. 
Snider,  the  objections  to  which,  especially  in  damp  weather,  are  well  known. 
Colonel  Boxer  made  the  case  of  his  cartridge  of  very  thin  sheet  brass,  '003"  thick. 
Tiie  cartridge  has  a  little  over  two  turns  of  this  brass. 

Five  important  .idvantages  result  from  the  employment  of  this  case : — 1st. 
Being  uncoiled  slightly  by"  the  explosion,  instead  of  depending  upon  the  mere 
stretch  of  the  material,  the  case  can  be  used  in  a  chamber  considerably  larger 
than  itself,  with  little  danger  of  breakage  and  consequent  escape  of  gas.  2nd. 
It  is  not  liable  to  swell  with  damp,  and  so  to  interfere  either  with  loading  or 
withdrawal.  3rd.  The  difference  between  the  size  of  the  case  and  of  the  chamber 
is  so  considerable  as  to  permit  of  loading  even  when  the  case  has  become  consi- 
derably enlarged  or  disfigured  by  rough  usage.  Nor  under  these  circumstances 
again  is  there  any  danger  of  leakage  or  escape.  4th.  Such  a  cartridge  may  be 
made  like  the  present  service  cartridges,  practically  waterproof.  5th.  The 
reaction,  or  tendency  of  the  case  to  recoil,  which  arises  after  the  pressure  of  gas 
'is  removed,  tends  to  render  a  case  of  this  sort  easier  of  extraction  than  any  other. 
All  of  these  advantages  hold  good  against  a  papier-mache  case  ;  many  of  them 
hold  good  also  against  a  case  of  simple  copper  or  other  metal. 

The  last  point  to  be  noticed  in  the  ammunition  for  the  Snider  rifle  is  the 
hnllet.  On  this  the  accuracj'  of  the  fire  of  the  arm  depends.  The  bullet  is  not 
made,  as  in  the  majoritj'  of  breech-loading  arms,  slightly  larger  than  the  bore, 
Ijut  depends  for  its  action  upon  the  system  of  expansion  which  Colonel  Minie 
was,  I  believe,  the  first  practically  to  adopt,  viz.,  a  hollow  on  the  base,  together 
with  a  plug,  by  which  the  original  Minie  iron  cap  has  been  superseded.  This 
plug,  which  is  now  made  of  baked  cla3-,  plays  the  double  part  of  expanding  and 
supporting  agent.  The  expansion  of  the  bullet  would  be  effected,  it  is  true,  to  a 
great  extent  by  the  simple  action  of  the  powder-gas  upon  the  sides  of  the 
hollow.  But  a  plug  makes  that  expansion  more  instantaneous  and  more 
uniform,  and,  above  all,  it  supports  the  sides  of  the  bullet  after  expansion.  Thus, 
with  a  plug  the  passage  of  the  gas  is  prevented  and  fouling  diminished,  in  the 
first  place;  and  in  the  second,  even  when  fouling  has  been  established,  its  effect 
upon  the  accuracy  of  a  plugged  bullet,  whose  sides  do  not  collapse  when  they 
come  into  contact  with  the  obstructing  deposit,  will  be  much  less  than  upon  an 
e.'cpanded  bullet  which  has  no  plug. 

Another  important  feature  of  the  bullet  is  the  wood  plug  in  the  head.  Bj'  this 
plug  we  obtain  three  advantages — greater  length,  and  so  a  broader  bearing  and 
lubricating  surface  ;  secondly,  the  centre  of  gravity  is  more  favourably  adjusted 
with  reference  to  the  requirements  of  the  projectile  and  the  slow  twist  of  the 
piece  ;  thirdly,  the  weight  is  disposed,  as  in  the  fly-wheel,  away  from  the  axis  of 
rotation. 

Round  the  bullet  are  disposed  grooves  or  cannelures,  which  serve  to  carr}'  the 
bees'  wax  lubricant,  by  which  means  a  la3-er  of  wax  is  always  interposed  between 
the  lead  of  the  bullet  and  the  sides  of  the  bore  ;  and  fouling  is  so  completely 
got  rid  of  that  one  of  the  best  targets  ever  made  with  this  arm  was  made  after 
1,000  rounds  had  been  iired  from  it  without  cleaning.  This  point  is  one  of 
extreme  importance,  for  the  accuracy  of  a  military  arm  is  to  be  measured  by  its 
average  accuracy  during  a  long  sustained  fire,  and  not  by  its  performances  when 
perfectly  clean.  The  measure  of  efficiency  of  a  military  arm  in  this,  as  in  other 
respects,  is  to  be  obtained  by  taking  the  arm,  not  at  its  best,  but  at  its  worst. 
In  other  respects  the  ammunition  satisfied  the  tests  which  were  imposed.  It 
stood  an  extraordinary  amount  of  rough  usage.  It  was  waterproof  to  an  extent 
which  enabled  it  to  be  kept  for  a  whole  week  in  wet  sawdust  without  injury  ;  it 
was  easy  of  extraction,  not  liable  to  escape  or  explosion;  audits  expense  is  very 
little  greater  than  that  of  a  paper  cartridge,  even  if  we  take  its  first  cost  merelj', 
and  immeasurably  less  if  we  spread  the  cost  over  the  periods  during  which  the 
two  ammunitions  would  respectively  remain  serviceable — if,  indeed,  the  paper 
cartridge  could  ever  be  considered  serviceable.  The  extreme  rapidity  of  fire  in 
the  arm  is  fifteen  shots  per  minute.  Of  this  ammunition  about  eight  millions  of 
rounds  have  been  issued  up  to  the  end  of  last  week,  and  of  the  arms  in  round 
numbers  100,000.  To  deal  with  the  false  and  exaggerated  reports  which  have 
been  circulated  respecting  the  "  failure"  of  the  Snider  system  is  a  task  which  I 
cannot  undertake,  except  in  a  general  way.  I  can  only  say  that  in  essence  and 
in  substance  these  reports  are  false.  There  have  been  difficulties  of  detail,  it  is 
true,  but  fewer  and  less  serious  difficulties,  I  believe,  than  have  ever  attended  the 
introduction  of  any  new  system  of  guns  or  small  arms  ;  and  whereas  the  general 
tenor  of  the  misstatements  to  which  I  refer  has  been  that  the  system  has  failed, 
the  general  tenor  of  the  reports  of  the  troops,  in  Canada,  at  Hythe,  and  at 
Aldershot,  to  whom  the  arras  have  been  issued,  has  been  that  the  system  has 
proved,  on  the  whole,  and  specially  with  reference  to  the  cartridge  and  the 
breech  action,  admir.ibly  successful.  It  may  tend,  perhaps,  to  restore  confidence 
also,  if  I  state  that  the  percentage  of  failures  out  of  a  total  of  about  50,000 
rounds  of  ammunition,  which,  in  the  course  of  ni}'  duty,  it  has  fallen  to  my  lot 
to  fire  since  the  arms  were  introduced,  has  amounted  to  little  over  one  failure  in 
every  three  hundred  cartridges,  including  every  defect,  however  slight — every 
miss  upon  the  target  at  500  yards,  every  misfire,  every  cartridge  which  has  split 
or  failed  from  any  cause.  And  out  of  more  than  20,000  rounds  fired  by  the 
Ordnance  Select  Committee,  the  percentage  of  failure  has  been,  I  believe,  even 
less. 

Breech-loaders  may  be  divided  into  two  great  classes  : — (a)  breech-loaders,  in 
the  ordinary  accept.ation  of  the  term  ;  .and  (6)  repeaters. 

The  first  class  may  bo  further  subdivided  into  (1)  chamber-loaders,  and  (2) 
breech-loaders  proper.  Of  chamber-loaders  I  have  already  shown  you  two 
examples,  the  Mont  Storm  and  the  Hagstrora.  I  have  here  several  others,  such 
as  a  Spanish  arm  (Garcia's),  Bergstrom's,  and  another  Norwegian  system ; 
Leetch's,  Mackenzie  and  Wentworth's,  &c. 


The  more  conspicuous  defects  of  this  class  of  arm  would  seem  to  be  their 
liability  to  injury  by  the  explosion,  which  generally  acts  directly  upon  the  breech 
mechanism.  On  the  other  hand,  they  are  generally  perfectly  free  from  escape 
of  gas,  except  sometimes  at  the  junction  of  chamber  and  barrel.  In  Sweden 
and  Noiway  chamber-loaders  find  more  favour  than  in  this  countrj-. 

Breech-loaders  proper  include  more  numerous  types  of  arms.  The  Snider  rifle 
is  an  arm  of  this  class ;  so  is  the  Westley  Richards,  the  Terry,  the  Sharp,  the 
Green,  the  needle-gun,  all  of  which  you  have  seen.  I  have  here  several  others, 
some  good,  some  bad,  some  celebrateil  in  their  way,  and  some  which  exhibit 
the  imperfections  of  which  the  system  is  capable.  The  Amsler-Milbank  system 
(adopted  by  the  Swiss  Government  for  conversion),  .Toslyn's,  Bayliss's,  Restell's, 
Beard's,  Bruton's.  Prince's,  the  Starr  carbine  (now  in  use  in  Canada),  Fosbery's, 
Laidley's  (adopted  in  Russia),  are  all  examples  of  breech-loaders  proper.  In 
these  arms,  as  a  rule,  verj-  much  more  work  is  thrown  upon  the  cartridge. 
Where,  as  in  the  needle-gun  and  the  Sharp  carbine,  the  escape  is  sustained  bj' 
the  gun,  and  not  by  the  cartridge,  the  system  will  gcnerallj' be  open  to  objection 
on  the  score  of  excessive  escape  of  gas.  With  secure  ammunition,  this  defect 
may  be  entirely  got  rid  of,  and  to  me  it  seems  sounder  in  principle  and  more 
reliable  in  practice  to  throw  the  burden  of  the  escape  upon  the  cartridge,  which 
only  has  to  sustain  it  once,  than  upon  the  arm,  which  must  sustain  it  manj^ 
hundreds  or  thousands  of  times. 

(6)  Repeaters  may  be  subdivided  into  (1)  revolvers,  and  (2)  magazine  arms. 
Of  revolvers  the  best  examples  are  furnished  by  revolving  pistols,  of  which,  bj' 
the  addition  of  a  long  stock  and  barrel,  rifles  have  sometimes  been  made.  I 
have  here  also  a  revolving  carbine,  by  a  Colonel  Porter.  The  system  is  open 
to  many  objections,  among  which,  except  for  pistols,  the  weight  of  the  several 
chambers  is  conspicuous. 

Of  magazine  arms  there  are  two  important  varieties  :  The  simple  repeater, 
such  as  Henry's,  in  which  the  cartridges  are  constantly  drawn  from  a  magazine 
under  the  barrel,  which  must  be  replenished  from  time  to  time  as  it  becomes 
exhausted ;  and,  secondlj',  an  arm  which,  like  the  Spenser  and  Lamson  rifles, 
can  be  used  as  repeater  or  simple  breech-loader  [at  will.  In  these  arms  I  can, 
if  I  wish,  shut  off  the  magazine,  and  load  them  as  ordinary  breech-loaders. 
This  plan  presents  several  important  advantages  over  the  ordinary  repeater, 
which  entails  distinct  intervals  of  inefficiency  while  the  magazine  is  being 
replenished,  and  which  directly  tempts  the  soldier  to  indulge  in  an  excessive 
rapidity  of  fire  while  his  magazine  supply  lasts.  But  in  the  improved  repeater's 
these  objections  are  obviated.  I  have  here,  for  example,  the  Lamson  rifle, 
with  its  magazine  full.  I  need  not,  however,  call  upon  the  magazine,  but  I 
may  load  as  if  the  arm  were  an  ordinary  breech-loader.  Then,  when  pressed, 
I  can,  so  to  speak,  turn  on  the  tap  of  the  magazine,  and  pour  forth  such  a 
fire  as  no  simple  breech-loader  can  deliver.  When  my  magazine  is  exhausted, 
I  am  not,  as  with  an  ordinary  repeater,  temporarily  disabled ;  for  I  can  fall 
back  upon  the  simple  breech-loading  action,  until  an  opportunitj'  presents  itself 
for  replenishing  the  magazine  against  another  emergency.  So  with  the  Spenser 
rifle,  in  which  the  magazine  is  situated  in  the  stock. 

The  direction  in  which  repeaters  generally  err,  is  in  complexity  of  construction  ; 
but  if  this  defect  can  be  overcome,  a  magazine-ritte  would  present  immense 
advantages  over  the  simple  breech-loader,  not  merel}'  for  those  services,  such  as 
the  navy,  the  cavalry,  and  artillery,  m  which  an  intensely  rapid  fire  is  generally 
required  for  a  few  decisive  moments,  but  for  the  univei'sal  equipment  of  troops. 
It  is  in  arms  of  this  class  that  breech-loading  tends  towards  its  highest  deve- 
lopment ;  and  to  this  principle  of  action  I  believ3  we  must  look  for  the  complete 
and  tiltimate  solution  of  the  breech-loading  question. 

The  advantages  which  breeoh-loading  presents  in  a  militar3^  rifle  are — 

First,  rapidity  of  fire.  We  give  each  soldier,  so  to  speak,  and  as  I  have  before 
expressed  it,  three  or  four  rifles,  with  the  inconveniences  only  of  one.  At  close 
quarters  no  troops,  however  brave,  devoted,  or  disciplined,  could  stand  with 
muzzle-loaders  against  a  corresponding  force  armed  with  breech-loaders.  It 
amounts  to  being  opposed  to  a  force  whose  numbers  are  practically  multiplied 
by  the  figure  which  expresses  the  ratio  of  rapidity  of  fire  of  the  breech-loaders 
to  the  muzzle-loaders.  We  must  not  press  this  argument  too  far.  It  will  hold 
generallj'  when  the  fighting  is  quick,  and  close,  and  decisive,  and  when  the 
conditions  of  the  contest  on  both  sides  are  the  same.  But  breech-loaders  will 
not  do  everything ;  and  we  must  avoid  the  eiTor  of  supposing  that  thej'  did 
everything  in  the  Danish  or  Bohemian  campaigns.  The  needle-gun  was  but  the 
embodiment  of  that  spirit  of  ffeist  and  progress  which  animated  the  Prussian 
army  and  its  leaders,  which  dictated  the  execution  of  their  rapid  movements, 
and  which  was  the  soul  and  essence  of  their  superior  organisation.  Especially 
must  we  avoid  the  too  close  application  of  mere  abstract  reasoning  when  the 
element  of  artillery  fire  comes  into  plaj^  Eleven  years  ago  an  experiment  was 
made  at  Hythe  with  life-size  dummj' figures  of  men  and  horses,  which  went  to 
prove  conclusively  that  artillery  would  be  beaten  off  the  field  by  infantrj'  armed 
with  rifles.  This  drawing  shows  what  was  then  proved,  that  a  detachment 
coming  into  action  would  be  annihilated  in  three  minutes  by  thirty  file  of 
riflemen.  But  two  important  considerations  were  overlooked :  that  in  actual 
warfare  infantrj'  would  scarcely  deliver  so  effective  a  fire  as  then  served  to  plant 
at  800  yards'  range  thirty-four  shots  in  a  single  gun  detachment — just  as  two 
men  standing  opposite  one  another  at  twenty  paces  to  fight  a  duel  often  fail 
to  hit  one  another,  while  at  a  very  much  greater  distance  they  can  each  easilj' 
break  a  bottle's  neck  in  a  pistol  gallery.  And,  secondlj',  the  necessity  for 
artillery  coming  within  this  range  at  all  was  not  established ;  so  that  the 
reasoning  which  was  based  upon  these  premises  fell  in  practice  to  the  ground ; 
and  notwithstanding  improved  musketry  instruction  and  improvements  in  the 
arms,  the  use  and  importance  of  artillerj'  have  in  nowise  diminished  since  the 
introduction  of  the  rifle  for  general  service  :  so  those  also  would  be  mistaken 
who  might  argue  from  this  diagram  that  if  so  much  could  be  done  with  muzzle- 
loading  rifles,  firing  as  they  did  on  this  occasion  one  round  per  minute  only, 
breech-loaders  firing  seven  or  eight  rounds  per  minute  would  produce  a  cor- 
responding effect,  and  that  the  predominance  of  artillery  fire  in  an  action  must 
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lienoefoi-th  cease  to  exist.  B'lt  within  reasonable  limits  the  effects  of  breech- 
loaders, as  opposed  to  iiiuzzle-loadors,  can  hardly  be  over-estimated.  It  must  be 
remembered,  too,  that  there  is  alwaj's  attendant  upon  the  employment  of  a 
more  effective  arm  a  moral  as  well  as  a  physical  effect.  As  Marshal  Marmont 
said,  a  battle  is  decided,  after  all,  not  by  the  number  of  men  killed,  bat  by  the 
number  frightened. 

By  a  converse  application  of  this  argument  we  reach  the  second  great 
advantage  of  breech-loading,  increased  confidence,  a  point  upon  which  I  need 
not  dwell,  but  of  which  all  military  men  will  recognise  the  importance. 

Thirdly,  we  obtain  greater  facility  in  loading.  On  horseback,  breech-loading, 
even  of  an  imperfect  kind,  is  vastly  superior  mechanically  to  muzzle-loading. 
For  the  infilntry  man,  if  we  reflect  a  moment,  the  advantages  will  appear  quite 
as  great.  Whatever  the  soldier's  position,  whether  lying  behind  some  sheltering 
mound,  cramped  in  a  rifle-pit,  working  in  close  squares,  with  his  bayonet  pre- 
sented to  resist  cavalry,  or  running  forward  as  a  skirmisher,  he  can  load  a 
breech-loader  as  he  could  never  load  a  muzzle-loader — without  exposing  himself, 
v,-ithout  changing  his  position,  without  inconvenience  or  loss  of  time  or  effect. 

We  have,  in  the  fourth  place,  improved  shooting.  The  arm  is  always  loaded 
in  a  position  which  favours  the  subsequent  delivery  of  a  low  and  effective  fire. 
The  eye  is  never  removed  from  the  object,  and  no  part  of  the  powder  can  be 
spilt,  no  part  can  be  lodged  in  the  grooves  of  the  rifle  ;  while  the  increased  con- 
fidence of  which  I  have  spoken,  tends  to  steady  men's  arms  and  improve  their 
aim.  It  has  been  objected  that  the  rapid  firing  of  the  breech-loader  will  tend 
to  tire  and  unsteady  men's  arms,  but  surely  this  objection,  if  it  has  any  force, 
may  be  met  by  the  consideration  that  the  operation  of  loading  a  breech-loader  is 
very  much  less  fatiguing. 

Fifthly,  the  possibility  of  overloading  is  avoided.  This,  in  the  hurry  and 
excitement  of  action,  is  no  uncommon  accident.  A  man  loads,  and,  as  he 
thinks,  fires.  His  cap  misses  fire,  or  he  even  neglects  to  cap  at  all.  But  he 
does  not  at  once  recognise  it.  He  rams  down  another  charge,  perhaps  another, 
&c.  After  one  of  the  American  battles  several  arms  were  picked  up  loaded 
with  two  charges,  others  with  three;  some  with  four,  and  a  few  even  with 
eight ! 

Among  the  minor  advantages  of  breech-loaders,  I  may  name  the  completeness 
and  compactness  of  the  ammunition;  the  facilities  for  cleaning  and  inspecting 
the  arms;  the  ease  with  which  the  drill  may  be  acquired;  the  diminished 
danger  in  loading  ;  and  the  possibility  of  the  arm  being  rendered  inefficient  by 
the  loss  of  a  ramrod. 

It  has  been  said  that  breech-loaders  will  entail  an  excessive  expenditure  of 
ammunition.  But,  in  the  first  place,  we  have  no  grounds  for  supposing  that 
the  a\nmunition  expended  will  be  wasted  ;  and  a  similar  argument  would 
have  held  against  the  supersession  of  the  old  flint-lock  by  the  percussion  cap. 
If  the  fire  be  delivered  at  such  ranges  that  the  shots  tell,  it  merely  amounts  to 
this,  that  the  work  is  done  with  the  new  system  so  much  quicker  and  more 
effectually  than  with  the  old ;  and  experience  teaches  us  that  the  requisite 
supply  can  be  kept  up  without  difficulty,  even  in  a  long,  hot,  general  action,  and 
that  this  objection  has  been  much  overrated.  It  is  stated,  indeed,  that  the 
greater  coolness  and  confidence  of  the  men  tends  rather  to  a  less  expenditure; 
and  the  number  of  rounds  fired  by  any  individual  Prussian  soldier  in  the  late 
campaign,  if  figures  are  to  be  relied  upon,  would  seem  to  favour  this  view.  The 
supply  of  ammnnition,  whatever  its  expenditure,  is,  however,  only  a  question 
of  organisation ;  its  efficient  expenditure  is  a  matter  of  instruction. 


ON   THE    VARIOUS    MODES    OF    FLIGHT   IN    RELATION   TO 

AERONAUTICS. 

By  Dr.  Jambs  Beii  Pettigeew,  M.D.  Edin.,  Assistant  Curator  of  the  Royal 

College  of  Surgeons  of  England  Museum. 

The  subject  of  flight,  natural  and  artificial,  is  one  which  has  occupied  the 
attention  of  mankind  from  a  very  early  period. 

It  involves  a  more  or  less  intimate  acquaintance  with  anatomy,  physiology, 
mechanics,  and  the  higher  branches  of  mathematics. 

If  regarded  as  a  natural  movement,  it  forms  one  of  the  three  kinds  of  locomo- 
tion by  which  animals  progress — the  remaining  two  being  walking  and  swimming  ; 
if  regarded  as  an  artificial  one,  it  represents  the  unsolved  problem  of  that  grand 
trio  which  has  for  its  integral  parts  the  locomotive,  steamboat,  and  flying- 
machine.  Had  time  permitted,  it  was  my  intention  to  have  gone  into  the 
sdbject  of  locomotion  at  length.  1  find,  however,  I  must  curtail  my  remarks 
under  this  head,  which  I  do  with  reluctance,  from  a  feeling  that  the  chain  of 
animal  movements,  like  the  great  chain  of  existence,  winds  in  and  out  and 
doubles  upon  itself  so  completely  as  to  render  a  partial  examination  of  it  in 
many  respects  unsatisfactory. 

Tlie  movements  of  animals  are  adapted  either  to  the  earth,  the  water,  or  the 
air.  There  are  others,  however,  of  a  mixed  character,  where  they  are  suited 
equall}'  to  the  land  and  water,  or  even  to  the  land,  water,  and  air. 

The  instruments  by  which  locomotion  is  attained  are  therefore  specially 
modified. 

This  is  necessary  because  of  the  different  densities  and  the  different  degrees  of 
resistance  furnished  by  the  land,  water,  and  air  respectively. 

As  the  earth  affords  a  greater  amount  of  support  than  the  water,  and  the 
water  than  the  air,  it  requires  a  greater  degree  of  muscular  exertion  to  swim  than 
to  walk,  and  a  still  greater  one  to  fly. 

For  this  reason  flight  is  the  most  laborious,  and  in  some  respects  the  most 
complicated  and  difficult  of  all  the  animal  movements. 

The  peculiarities  of  the  different  media,  as  far  as  locomotion  is  concerned,  may 
be  briefly  stated. 

On  the  land  we  have  the  maximum  of  resistance  and  the  minimum  of  dis- 
placement. 

In  the  air,  the  minimum  of  resistance  and  the  maximum  of  displacement. 


The  water  is  intermediate  in  these  respects. 

As  a  consequence,  the  feet  of  land  animals  are  small— their  bodies  large.  The 
horse  and  deer  furnish  examples. 

In  those  land  animals  which  take  to  tlie  water  occasionally,  or  the  reverse,  the 
feet  are  enlarged  and  usually  provided  with  a  membraneous  expansion  between 
the  toes.  Of  such,  the  otter,  ornithorhynchus,  seal,  frog,  turtle,  and  crocodile 
majf  be  cited. 

In  addition  to  the  land  animals  which  run  and  swim,  there  are  some  which 
precipitate  ithemselves,  parachute  fashion,  from  immense  heights,  and  others 
which  even  fly.  In  these  the  membraneous  expansions  are  greatly  increased — 
the  ribs  affording  the  necessary  degree  of  support  in  the  dragon  or  flying  lizard, 
the  anterior  and  posterior  extremities  in  the  flying  lemur,  flying  cat,  and  bat. 

Although  no  lizard  is  at  present  known  to  fly,  there  can  be  little  doubt  that 
the  extinct  ptorodactyles,  which  are  intermediate  between  the  lizards  and 
crocodiles,  were  possessed  of  this  power. 

The  bat  is  interesting  as  being  the  only  mammal  at  present  enjoying  the 
privilege  of  flight;  it  is  likewise  instructive  as  showing  that  flight  may  be 
attained  without  the  aid  of  hollow  hones  and  air-sacs,  bv  purely  muscular 
efforts  and  by  the  mere  contraction  and  dilatation  of  a  continuous  membrane. 

If  we  now  direct  our  attention  to  the  water,  we  find  that  the  amount  of 
surface  engaged  in  locomotion  greatly  exceeds  that  in  the  amphibia.  The  fish 
furnishes  the  best  example. 

In  it  the  lower  half  of  the  body  and  the  broadly-expanded  tail  are  applied  to 
the  water  very  much  as  an  oar  is  in  sculling.  The  sea-mammals,  as  the  whale, 
dugong,  manatee,  and  porpoise,  swim  in  precisely  the  same  manner  as  the  fish, 
with  this  difference,  that  the  tail  strikes  from  above  downwards,  or  vertically 
instead  of  horizontally,  or  from  side  to  side.  The  seal  is  exceptional  in  this 
respect. 

The  animals  which  furnish  the  connecting  link  between  the  water  and  the 
air  are  the  flying  fishes  on  the  one  hand,  and  the  diving  birds  on  the  other : 
the  former  sustaining  themselves  for  considerable  intervals  in  the  air  by  means 
of  their  enormous  pectoral  fins,  the  latter  using  their  wings  for  flying  above 
and  beneath  the  water,  as  occasion  demands. 

I  have  carefully  examined  the  relations,  structure,  and  action  of  the  fins  in  the 
flying-fish,  and  am  of  opinion  that  they  act  as  true  pinions ;  their  inadequate 
dirnensions  only  preventing  them  from  sustaining  the  fish  for  an  indefinite 
period  in  the  air,  at  all  events  so  long  as  they  remain  moist.  They  operate  upon 
the  air  from  beneath,  after  the  manner  of  a  kite  or  spiralifer,  and  in  so  doing, 
lever  the  animal  upwards  and  forwards. 

If  they  did  not  act  as  true  pinions  within  certain  limits,  it  is  difficult  and 
indeed  impossible  to  understand  how  such  small  creatures  could  obtain  the 
momentum  necessary  to  project  them  a  distance  of  200  or  more  yards,  and  that 
sometimes  at  an  elevation  of  20ft.  above  the  water. 

In  birds  which  fly  indiscriminately  above  and  beneath  the  water  the  wing  is 
generally  provided  with  stiffer  feathers  than  usual,  and  reduced  to  a  minimum 
as  regards  a  size.  In  subaqueous  flight  the  wings  may  act  by  themselves,  as  in 
guillemots,  or  in  conjunction  with  the  feet,  as  in  the  grebes  ;  but  in  either  case 
it  is  the  back  or  convex  surface  of  the  wing  which  gives  the  effective  stroke,  the 
wing  in  such  birds  as  the  great  auk,  which  are  incapable  of  flight,  being  for  this 
purpose  twisted  completely  round,  in  order  that  its  concave  surface  which  takes 
a  better  hold  of  the  water  may  be  directed  backwards. 

The  wing  therefore  operates  very  differently  in  and  out  of  the  water. 

In  the  water  it  acts  as  an  auxiliary  of  the  foot,  and  both  strike  backwards 
and  downwards. 

In  the  air,  on  the  contrary,  it  strikes  downwards  and  forwards,  and  this  is  a 
point  deserving  of  attention  as  showing  that  the  oblique  surfaces  presented  bj- 
animals  to  the  water  and  air  are  made  to  act  in  opposite  directions.  This  is 
owing  to  the  greater  density  of  the  water  as  compared  with  the  air;  the  former 
supporting  or  nearly  supporting  the  animal  acting  upon  it ;  the  latter  permitting 
the  animal  to  fall  through  it  in  a  downward  direction. 

But  to  come  to  the  subject  more  particularly  in  hand,  viz. : — 

'FUglit  in  its  relation  to  Aeroitantics. — The  atmosphere,  because  of  its  great 
tenuity,  mobility,  and  comparative  imponderability,  presents  little  resistance  to 
bodies  passing  through  it  at  low  velocity.  If,  however,  the  speed  be  greatly 
increased,  the  action  of  even  an  ordinary  cane  is  sufficient  to  elicit  a  recoil. 

This  comes  of  the  action  and  re-action  of  matter,  the  resistance  experienced 
varying  according  to  the  density  of  the  atmosphere  and  the  shape,  extent,  and 
velocity  of  the  bodj'  acting  upon  it.  While,  therefore,  almost  no  impediment  is 
offered  to  the  progress  of  an  animal  in  motion,  it  is  often  exceedingly  difficult 
to  compress  the  air  with  sufficient  rapidity  and  energy  to  convert  it  into  a 
suitable  fulcrum  for  securing  the  onward  impetus.  This  arises  from  the  fact  that 
bodies  moving  in  this  medium  experience  the  minimum  of  resistance  and 
occasion  the  maximum  of  displacement.  Another  and  very  obvious  difficulty  is 
traceable  to  the  great  disparity  in  the  weight  of  air  as  compared  with  any  known 
solid  (this  in  the  case  of  water,  being  nearly  as  1000  to  1),  and  the  consequent 
want  of  buoying  or  sustaining  power  which  that  disparity  necessitates.  To 
meet  these  peculiarities,  the  insect  and  bird  are  furnished  with  extensive  surfaces 
in  the  shape  of  pinions  or  wings,  which  they  can  apply  with  singular  velocity 
and  power  at  various  angles,  or  by  alternate  slow  and  sudden  movements,  to 
obtain  the  necessary  degree  of  resistance  and  non-resistance.  Their  bodies, 
moreover,  are  constructed  on  strictly  mechanical  principles  :  lightness,  strength, 
and  durability  of  frame  ;  and  power,  rapidity,  and  precision  of  action,  being 
indispensable.  The  cylindrical  method  of  construction  is  consequently  cai'ricd 
to  an  extreme ;  the  bodies  and  legs  of  insects  displaying  numerous  unoccupied 
spaces,  while  the  muscles  and  solid  parts  are  tunnelled  in  every  direction  by 
innumerable  air-tubes,  which  communicate  with  the  surrounding  medium  by  a 
scries  of  apertures  termed  spiracles. 

A  somewhat  similar  disposition  of  parts  is  met  with  in  birds,  these  being  in 
many  cases  furnished  not  only  with  hollow  bones,  but  also  (especially  the 
aquatic  ones)  with  a  liberal  supply  of  air-sacs.   .They  are  also  provided  with  a 
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dense  covering  of  featliers  or  down,  which  adds  greatly  to  their  bulk  without 
materially  increasing  their  weight.  The  air-sacs  are  well  seen  in  the  swan, 
goose,  and  duck  ;  and  I  have  in  several  instances  carefully  examined  them  with 
a  view  to  determining  their  extent  and  function.  Thej'  appear  to  me  to  be  con- 
nected with  the  function  of  respiration,  a  view  advocated  by  Hunter  in  177'i,  and 
within  the  last  year  or  so  by  Drosier,  of  Cambridge.  That  they  have  nothing 
whatever  to  do  with  flight  is  proved  by  the  fact  that  some  excellent  flyers,  take 
the  bats,  e.fi-,  are  destitute  of  them,  while  the  wingless  running  birds,  such  as  the 
the  ostrich  aud  apteryx,  whicli  are  incapable  of  flight,  are  provided  with  them. 
The  same  may  be  said  of  the  hollow  bones :  some  really  admirable  flyers,  as  tlie 
swallows,  martins,  and  snipes,  having  their  bones  filled  with  medullary  substance, 
while  the  bones  of  the  running  wingless  birds  alluded  to  are  filled  with  air. 
Furthermore,  and  finally,  a  living  bird  weighing  lOlbs.  weighs  the  same  when 
dead,  minus  a  very  few  grains ;  and  all  know  what  effect  a  few  grains  of  heated 
air  would  have  in  raising  a  weight  of  lOlbs.  from  the  ground. 

When  we  have  said  that  cylinders  and  hollow  chambers  increase  the  area  of 
the  insect  and  bird,  and  that  an  insect  and  bird  so  constructed  is  stronger,  weight 
for  weight,  than  one  composed  of  solid  matter,  we  may  dismiss  the  subject,  flight 
being,  as  I  shall  endeavour  to  show  by-and-by,  not  so  much  one  of  weight  as  of 
power  properly  directed,  i.e.  power  directed  on  strictly  mechanical  principles. 
Those  who  subscribe  to  the  heated-air  theory  are  of  opinion  that  the  air  contained 
in  the  cavities  of  insects  and  birds  is  so  much  lighter  than  the  surrounding 
atmosphere,  that  it  must  of  necessity  contribute  materially  to  flight  ;  but  the 
quantity  of  air  imprisoned  is,  to  begin  with,  so  infinitesimally  small  and  the 
difference  in  weight  which  it  experiences  by  increase  of  temperature  so  inap- 
preciable, that  it  ought  not  to  be  taken  into  account  hy  anyone  endeavouring  to 
solve  the  difficult  and  impoi-tant  problem  of  flight.  The  Montgolfier  or  fire 
balloons  were  constructed  on  the  heated-air  principle ;  but  as  these  have  no 
analogue  in  nature  and  are  apparently  incapable  of  improvement,  they  need  not 
detain  us  at  this  stage  of  the  inquiry.  The  area  of  the  insect  and  bird  wheu 
the  wings  are  fully  expanded  is,  with  the  single  exception  of  the  bats,  gi-eater 
than  that  of  any  other  class  of  animals,  their  weight  being  proportionallj-  less. 
It  ought,  however,  never  to  be  forgotten  that  even  the  lightest  insect  or  bird  is 
immeasurably  heavier  than  the  air,  and  that  there  is  no  fixed  relation  between 
the  weight  of  body  and  the  expanse  of  wing  in  either  class.  We  have  thus 
light-bodied  and  large-winged  insects  and  birds,  as  the  butterfly,  heron,  and 
albatross  :  and  others,  wdiose  bodies  are  comparativelj'  heavy,  while  their  wings 
are  insignificantly  small,  as  in  the  sphinx-moth  aud  stag-beetle  among  insects, 
aud  the  grebe,  quail,  and  partridge  among  birds.  Those  apparent  inconsisten- 
cies are  readily  explained  by  the  greater  muscular  development  of  the  heavy- 
bodied  short-winged  insects  and  birds,  and  the  increased  power  and  rapidity  with 
which  the  wing  is  made  to  oscillate.  This  is  of  the  utmost  importance  in  the 
science  of  aerostatics,  as  showing  that  flight  may  be  obtained  by  a  heavy, 
powerful  animal  with  comparatively  small  wings,  as  well  as  by  a  lighter  one 
with  enormously  enlarged  wings.  While,  therefore,  there  is  apparently  no 
correspondence  between  the  area  of  the  wing  and  the  animal  to  be  raised,  there 
is  an  unvarying  relation  as  to  the  weight  and  number  of  oscillations,  so  that 
the  problem  of  flight  seems  to  resolve  itself  into  one  of  weight,  power,  velocity, 
and  small  surfaces,  versus  buoyancy,  debility,  diminished  speed,  and  extensive 
surfaces  :  weight  in  either  case  being  a  sine  qua  non. 

In  order  to  utilize  the  air  as  a  means  of  transit,  the  body  in  motion,  whether 
it  moves  in  virtue  of  the  life  it  possesses,  or  because  of  a  force  superadded, 
must  be  heavier  than  it.  If  it  were  otherwise,  if  it  were  rescued  from  the 
operation  of  gravity  on  the  one  hand,  and  bereft  of  independent  movement  on 
the  other,  it  must  float  about  uncontrolled  and  uncontrollable,  as  happens  in  the 
ordinarj-  gas  balloon.  The  difference  between  an  insect  or  bird  and  a  balloon 
here  insisted  upon  was,  I  have  learned  since  writing  the  above,  likewise  pointed 
out  by  His  Grace  the  Duke  of  Argyll,  in  his  verj'  able  and  eloquent  article  in 
"  Good  Words,"  entitled  "  The  Reign  of  Law" — an  article  whose  merits  can- 
not be  too  widel}'  acknowledged  or  too  universally  know.  The  wings  of  insects 
and  birds  are,  as  a  rule,  more  or  less  triangular  in  shape,  the  base  of  the  triangle 
being  directed  towards  the  body,  the  sides  anteriorly  and  posteriorl3'.  They  are 
also  conical  on  sections  from  within  outwards  and  from  before  backwards,  this 
shape  converting  the  pinion  into  a  delicatelj'-graduated  instrument,  balanced 
with  the  utmost  nicety  to  satisfy  the  requirements  of  the  muscular  system  on 
the  one  hand,  and  the  resistance  and  resiliency  of  the  air  on  the  other.  While 
all  wings  are  graduated  as  explained,  innumerable  varieties  occur  as  to  their 
general  contour,  some  being  falcated  or  scythe-like,  others  oblong,  others 
rounded  or  circular,  some  lanciolate,  and  some  linear. 

Wing  of  Insect. — The  wings  of  insects  may  consist  either  of  one  or  two 
p&irs  ;  the  anterior  or  upper  pair,  when  two  are  present,  being  in  some  instances 
greatly  modified  and  presenting  a  corneous  condition.  Wheu  so  modified  they 
cover  the  under  wings  when  the  insect  is  reposing,  and  have  from  this  circum- 
stance been  named  elytra  from  the  Greek  eXvrpoi',  a  sheath.  The  elytra  or 
wing-cases,  as  they  are  sometimes  called,  are  dense,  rigid,  and  opaque  in  the 
beetles  ;  solid  in  one  part  and  membraneous  in  another  in  the  cockroaches ;  more 
or  less  membraneous  throughout  in  the  grasshoppers ;  and  completely'  mem- 
braneous in  the  dragon-fiies-  The  superior  or  upper  wings  are  indirectly  con- 
nected with  flight  in  the  beetles,  cockroaches,  and  grasshoppers,  and  actively 
engaged  in  this  function  in  the  dragon-flies  and  and  butterflies.  The  true  wings, 
and  by  this  I  mean  the  membraneous  ones,  present  different  degrees  of  opacity  ; 
those  of  the  moths  and  butterflies  being  non-transparent ;  those  of  the  dragon- 
flies,  bees,  and  common  flies  presenting  a  delicate,  filmy,  gossamer-like  appear- 
ance. Tliej'  have,  however,  this  feature  in  common,  aud  it  is  fundamental ; 
both  pairs  are  composed  of  a  duplicature  of  integument,  or  investing  membrane, 
and  are  strengthened  in  various  directions  by  a  system  of  hollow,  hornj'  tubes, 
known  to  entomologists  as  the  neurae  or  nervures.  These  nervures  taper  to- 
wards the  extremity  of  the  wing,  and  are  strongest  towards  its  root  and  interior 
margin,  where  they  supply  the  place  of  the  arm  in  bats  and  birds. 


The  neurae  are  arranged  at  the  axis  of  the  wing  after  the  manner  of  a  fan  or 
spiral  stair  ;  the  anterior  one  occupying  a  higher  position  than  that  farther  back, 
and  so  of  the  others.  As  this  arrangement  extends  also  to  the  margins,  the 
wings  are  more  or  less  twisted  upon  themselves,  aud  present  a  certain  degree  of 
convexitv  on  their  superior  or  upper  surface,  and  a  corresponding  concavity  on 
their  inferior  or  under  surface  ;  their  free  edges  supplying  these  fine  curves  which 
act  with  such  efficacy  upon  the  air  in  obtaining  the  maximum  of  resistance 
and  the  minimum  of  displace  meut.  As  illustrative  examples  of  the  form  of 
wing  alluded  to,  that  of  the  beetle,  bee,  and  fly  may  be  cited:  the  pinion  in 
those  insects  acting  as  helices,  or  twisted  levers  and  elevating  weights,  much 
greater  than  the  area  of  the  wing  would  seem  to  warrant.  The  insects  ad- 
verted to  ffy,  as  a  rule,  with  great  accuracy  and  speed,  and  frequently  in  a  straight 
line. 

From  the  foregoing  account  it  is  evident  that  the  vi'ings  of  insects  vary  as 
regards  their  number,  size,  and  shape.  They  also  differ  as  regards  their  surfaces, 
margins,  venation,  degree  of  consistence  and  position,  so  that  it  might  naturally 
be  asked.  Do  the  several  orders  of  wings  act  according  to  a  common  principle, 
or  does  each  wing  act  according  to  a  principle  of  its  own  ?  There  can,  I  think, 
be  but  one  answer  to  this  question.  All  wings  obtain  their  leverage  by  present- 
ing oblique  surfaces  to  the  air,  the  degree  of  obliquity  gradually  increasing  in  a 
direction  from  behind,  forwards  and  downwards,  during  extension  when  the 
sudden  or  effective  stroke  is  being  given,  and  gradually  decreasing  in  an  opposite 
direction  during  flexion,  or  when  the  wing  is  being  more  slowly  recovered  pre- 
paratory to  making  a  second  stroke.  The  effective  stroke  in  insects,  and  this 
holds  true  also  of  birds,  is  therefore  delivered  downwards  and  forwards,  and  not 
as  the  majority  of  writers  believe,  verticallj-,  or  even  slightly  backwards.  Tliis 
arises  from  the  curious  circumstance,  that  insects  and  birds  when  flying  actually 
fall  through  the  medium  which  elevates  them,  their  course  being  indicated  by 
the  resultant  of  two  forces,  viz.  :  that  of  gravity,  pulling  vertically  downwards, 
and  that  of  the  wing,  acting  at  a  given  angle  in  an  upward  direction.  The  wing 
of  the  bird  acts  after  the  manner  of  a  boy's  kite,  the  only  difference  being  that 
the  kite  is  pulled  forwards  upon  the  wind  by  the  string  and  the  hand,  whereas 
in  the  bird  the  wing  is  pushed  forwards  on  the  wind  by  the  weight  of  the  body 
and  the  life  residing  in  the  pinion  itself.  The  angle  at  which  the  wing  acts  most 
eflicaciously  as  an  elevator,  as  proved  by  an  examination  of  the  pinion  of  the 
living  insect,  bat,  and  bird,  when  fully  extended  and  ready  to  give  the  eflfective 
stroke,  is  an  angle  of  45°  with  the  horizon.  As,  however,  this  angle  could  not 
bo  uniformly  maintained  without  a  rotatory  motion  which  would  wrench  the 
wings  from  their  fixings,  a  compromise  is  adopted,  the  wing  being  made  to 
rotate  on  its  axis  to  the  extent  of  a  quarter  of  a  turn  in  one  direction  during 
extension,  and  the  same  amount  in  aa  opposite  direction  during  flexion.  That 
the  wing  rotates  upon  its  axis  as  explained  may  be  readily  ascertained  by  watch- 
ing the  movement  in  the  larger  domestic  fly.  If  the  insect  be  contemplated 
either  from  above  or  beneath,  the  blur  presented  by  the  rapidly  oscillating  wing 
will  be  found  to  be  concave,  the  depressed  portion  representing  the  wing,  when 
its  plane  of  least  resistance  is  parallel  witli  the  plane  of  progression.  Of  this  I 
have  had  the  most  convincing  proof,  particularly  in  semi-torpid  insects  where 
the  wing  was  plied  with  less  vigour  than  usual.  To  confer  on  the  wing  the  mul- 
tiplicity of  movement  which  it  requires,  it  is  supplied  with  a  double  hinge  or 
compound  joint  which  enables  it  to  move  not  only  in  an  upward,  downward, 
forward,  and  backward  direction,  but  also  at  various  intermediate  degrees  of 
obliquity.  An  insect  furnished  with  wings  thus  hinged  may,  as  far  as  steadi- 
ness of  the  body  is  concerned,  be  not  inaptly  compared  to  a  compass  set  upon 
gimbals,  where  the  universality  of  motion  in  one  direction  ensures  comparative 
fixedness  in  another. 

Many  instances  might  be  quoted  of  the  marvellous  powers  of  flight  residing 
in  insects  as  a  class.  The  male  of  the  silkworm  moth  (Attaous  Paphia)  is  stated 
to  travel  more  than  100  miles  a  day  ;  *  and  an  anonymous  writer  in  "  Nichol- 
son's Journal "  calculates  that  the  common  house-fly  (Musca  domesticus)  in 
ordinary  flight  makes  600  strokes  per  second,  and  advances  25  feet ;  but  that 
the  rate  of  speed,  if  the  insect  be  alarmed,  may  be  increased  six  or  seven  fold, 
so  that  under  certain  circumstances  it  can  outstrip  the  fleetest  racehorse. 
Leuwenhoek  relates  a  most  exciting  chase  which  he  once  beheld  in  a  menagerie 
about  100ft.  long,  between  a  swallow  and  a  dragon-fly  (mordella).  The  insect 
flew  with  such  incredible  speed  and  wdieeled  with  su^h  address,  that  the  swallow, 
notwithstanding  its  utmost  efforts,  completely  failed  to  overtake  it.f 

Wing  of  Bird. — There  are  few  things  in  nature  more  admirably  constructed 
and  where  design  can  be  more  readily  traced  than  in  the  wing  of  the  bird.  Its 
great  strength  and  extreme  lightness,  the  manner  in  which  it  closes  up  or  folds 
during  fle.xion,  and  opens  out  or  expands  during  extension,  as  well  as  the  method 
according  to  which  the  feathers  are  strung  together,  and  slate  each  other  in 
divers  directions  to  produce  at  one  time  a  solid  resisting  surface,  and  at  another 
an  interrupted  and  comparatively  non -resisting  one,  present  a  degree  of  fitness 
to  which  the  mind  must  necessarily  revert  with  pleasure.  The  wing  of  the  bird, 
like  that  of  the  insect,  is  concavo-convex,  and  more  or  less  twisted  upon  itself 
wdien  extended,  so  that  the  upper  or  thick  margin  of  the  pinion  presents  a 
different  degree  of  curvature  to  that  of  the  nether  or  thin  margin  :  the  curves  of 
the  two  margins  in  some  instances  even  intersecting  each  other.  The  twisting 
is  in  a  great  measure  owing  to  the  manner  in  which  the  bones  of  the  wing  are 
twisted  Upon  themselves,  and  the  spiral  nature  of  their  articular  surfaces,  the 
long  axes  of  the  joints  always  intersecting  each  other  at  right  angles.  As  a 
result  of  this  disposition  of  the  articular  surfaces  the  wing  may  be  shot  out  or 
extended,  and  retracted  or  flexed  in  nearly  the  same  plane,  the  bones  composing 
the  wing  rotating  on  their  axes  during  either  movement.  This  secondary  action, 
or  the  revolving  of  the  component  bones  upon  their  own  axes,  is  of  the  greatest 
importance  in  the  movements  of  the  wings,  as  it  communicates  to  the  hand  and 


*  Linn.  Trans,  vii.  40. 

t  The  hobby  falcon,  which  abounds  in  Bulgaria,  is  equal  to  this  task— the  diagon-lly 
forming  a  principal  constituent  of  its  food. 


108 


THE  ARTIZAN. 


[May  1,  1867. 


fore-arm,  and  consequently  to  the  piimiry  and  secondary  feathers  which  they 
hear,  the  precise  angles  necessaiy  for|flight.  It,  in  fact,  ensures  that  the  wiug, 
and  the  curtain  or  fringe  of  the  wing,  which  the  primary  and  secondary  feathers 
form,  shall  be  screwed  into  and  down  upon  the  wind  in  extension,  andunscrewed 
or  withdrawn  from  the  wind  during  flexion.  The  wing  of  the  bird  may,  there- 
fore, he  compared  to  a  huge  gimlet  or  auger,  the  axis  of  the  gimlet  representing 
the  bones  of  the-wimt,  the  flanges  or  spiral  thread  of  the  gimlet  the  primary 
and  secondary  feathers.  As  the  degree  of  rotation  made  by  the  bones  of  the 
fore-arm  and  hand  during  extension  amounts  as  n earl 3-  as  may  be  to  a  quarter 
of  a  turn  of  a  spiral,  it  follows  that  in  flexion  the  wing  presents  a  knife-like 
edge  to  the  wind;  whereas  in  extension  of  the  wing  is  rotated  in  a  downward 
direction  until  its  anterior  or  concave  surface  makes  an  angle  of  45°  with  the 
horizon.  From  this  description  it  will  be  evident  that  by  the  mere  rotation  of 
the  bones  of  the  fore-arm  and  hand  the  maximum  and  minimum  of  resistance 
is  secured  much  in  the  same  way  that  this  object  is  attained  by  the  alternate 
dipping  and  feathering  of  an  oar. 

Salloon, — This,  as  my  audience  is  aware,  is  constructed  on  the  obvious 
principle  that  a  machine  lighter  than  the  air  must  necessarily  rise  through  it. 
The  Montgolfier  Brothers  invented  such  a  machine  in  1782.  Their  balloon 
consisted  of  a  paper  globe  or  cylinder,'.the  motive  power  being  superheated  air 
supplied  by  the  burning  of  vine  twigs  under  it.  Tlie  Montgolfier,  or  fire- 
balloons,  as  they  were  called,  were  superseded  by  the  hydrogen-gas  balloon  of 
MM.  Charles  and  Kobert,  this  being,  in  turn,  supplanted  by  the  ordinary  gas 
balloon  of  Mr.  Green.  Since  the  introduction  of  coal  gas  in  the  place  of 
hydrogen  gas  no  radical  improvement  has  been  effected,  all  attempts  at  guiding 
balloons  having  signally  failed.  This  arises  from  the  vast  extent  of  surface 
which  they  necessarily  present,  rendering  them  a  fair  conquest  to  every  breeze 
that  blows  ;  and  because  the  power  which  animates  them  is  a  mere  lifting 
power  which,  in  the  absence  of  wind,  must  act  in  a  vertical  line,  all  other  motion 
being  extraneous  and  foreign  to  it.  It  consequently  rises  through  the  air  in 
opposition  to  the  law  of  gravity,  very  much  as  a  dead  bird  would  fall  in  a 
downward  direction  in  accordance  with  it.  Having  no  hold  upon  the  air,  this 
cannot  be  employed  as  a  fulcrum  for  regulating  its  movements,  and  hence  the 
cardinal  difficult}'  in  ballooning  as  an  art. 

Any  one  attempting  to  control  the  movements  of  a  balloon  is  very  much  in 
the  position  of  a  boatman  who  endeavoui's  to  steer  his  craft,  which  is  drifting 
with  the  current,  by  pushing  against  the  stern. 

If  ever  the  balloon  is  to  be  utilised  as  a  means  of  transit,  this  will  probably 
be  achieved  by  converting  part  of  its  lifting  power  into  a  horizontal  propelling 
power,  which  possibly  could  be  done  by  affixing  a  horizontal  screw,  like  a  small 
windmill,  to  the  car  ;  this  apparatus  receiving  its  motion  by  being  forced  against 
the  air  from  beneath  during  its  ascent  (the  air  playirig  upon  it  frm  above),  and 
communicating  its  movements  to  a  similar  and  smaller  screw  placed  vertically 
or  at  right  angles,  which  could  be  made  to  revolve  with  great  celerity  as  a 
driving  screw.  To  prevent  rotation  in  the  balloon  itself,  it  might  to  be  armed 
with  plates  of  some  light  material  placed  at  right  angles  to  the  plane  of  rotation. 
The  great  expense,  however,  involved  in  the  construction  and  filling  of  the 
balloon  will  always  operate  against  its  being  used  otherwise  than  as  a  luxury  ; 
while  the  enormous  expanse  and  delicacy  of  the  material  emploj-ed,  as  well  as 
the  chance  in  volume  of  the  contained  gas  arising  from  increase  or  decrease  of 
temperature,  cannot  fail  to  prove  troublesome,  not  to  say  dangerous. 

Finding  that  no  marked  improvement  has  been  made  in  the  balloon  since  its 
introduction  in  1782,  we  naturally  turn  our  attention  to  some  other  method  of 
traversing  the  air;  and  here  I  would  add  m}'  independent  testimonj'  in  favour 
of  the  helix  or  screw,  not  only  as  a  lifting  power,  but  also  as  a  propelling 
power.  When  I  commenced  ray  inquiries  into  the  structure  and  uses  of  wings, 
I  was  early  struck  with  the  curious  manner  in  which  they  are  twisted  upon 
themselves,  and  how  they  are  rotated  on  and  off  the  wind  during  flexion  and 
extension,  after  the  manner  of  screws ;  and  without  knowing  (for  the  subject  of 
artificial  flight  is  not  much  in  ray  way)  that  the  helix  had  been  proposed  as,  a 
means  for  raising  inanimate  bodies,  I  had  actually  constructed  a  double  screw, 
with  a  view  to  testing  its  efficacj'  in  this  respect.*  I  have  therefore  unwittingl}' 
laid  anatom}'  and  physiology  under  contribution  in  support  of  what  I  find  is 
not  a  new  doctrine.f  I  was  impelled  in  this  direction  by  detecting  the 
principle  in  nature,  and  from  knowing  that  a  body  to  rise  and  progress  in 
the  air  need  not  necessarily  be  lighter  than  it ;  in  fact,  that  the  balloon  is  con- 
structed on  a  principle  diametricallj'  opposed  to  that  on  which  the  bat,  insect, 
and  bird  are  constructed,  and  is  from  this  circumstance  open  to  serious,  and  in 
some  respects,  insuperable  objections. 

The  efficacy  of  the  screw  in  water  is  well  known,  and  the  action  of  the  child's 
toj-,  usually  called  the  spiralifer,  will  illustrate  its  utility  as  applied  to  the  air. 
This  toy,  for  toy  it  has  hitherto  been,  consists  of  two  inclined  planes,  produced 
by  simply  twisting  the  enveloping  wires  in  opposite  directions.  It  therefore 
represents  the  most  primitive  form  of  screw.  This  apparatus,  simple  as  it 
may  appear,  curiously  enough  furnishes  the  mechanical  appliance  by  which 
a  body  is  elevated,  or  elevated  and  carried  in  a  horizontal  direction  at  one  and 
the  same  time.  By  applying  the  necessary  power  the  spiralifer  can  be  made  to 
act  vertically  or  horizontally,  or  at  any  intermediate  angle,  so  that  we  have  in 
it  an  easily  regulated  and  perfect  driving  power.  The  position  taken  up  by 
the  advocates  of  the  screw  is  the  reverse  of  that  occupied  by  the  advocates 
of  the  balloon ;  so  that  the  aeronaut  promises  at  no  distant  day  to  be 
fairly  impaled  on  the  horns  of  a  dilemma,  by  having  on  the  onehand,  a  motive 
power  which  (because  of  the  space  occupied  by  it)  no  human  ingenuity  can 
direct;  and  on  the  other  hand  a  thoroughly  manageable  and  docile  elevating 


*  This  screw  had  four  fans  or  blades,  two  of  wliich  revolved  from  left  to  rigl-.t ;  the 
remaining  two  from  right  to  left.  Tliis  I  found  to  be  necessary  to  prevent  rotation  in 
the  driving  apparatus,  which  consisted  of  a  steel  spring  and  eiockwork. 

t  Paucton,  the  engineer,  predicted  the  future  importance  of  the  screw  in  aerial  navi- 
gation, as  early  as  1768. 


and  driving  apparatus,  minus  an  adequate  motive  power.  The  problem  of  flight 
will  probably  be  solved  by  one  employing  a  certain  proportion  of  gas  to  assist 
him  in  overcoming  the  inertia  of  his  machine  while  he  uses  the  screw  as  a  pro- 
peller and  partial  elevator.  Of  the  two  systems  propounded,  if  they  be  judged 
separately,  I  incline  to  that  which  proposes  to  employ  the  screw  both  in  elevating 
and  propelling,  and  this  for  two  reasons  :  1st,  Because  the  screw  or  a  modifica- 
tion of  it  is  the  instrument  by  which,  as  I  have  shown,  the  insect,  bat,  and  bird 
rises  and  progresses  ;  and  2nd,  Because  a  certain  degree  of  weight  is  necessary 
to  overcome  the  air  and  make  it  useful  for  the  purposes  of  aerostation. 

That  the  principle  of  the  helix  as  applied  to  the  air  is  correct,  is  proved  by 
the  very  remarkable  experiments  of  MM.  Pontiu  d'Amecourt  andDe  la  Landelle, 
both  of  whom  have  constructed  within  the  last  three  years  helicopteric  models, 
vvhich  not  only  rise  by  themselves  into  the  air,  but  also  carry  graduated  weights.* 
The  difficulties  therefore  attending  aerial  locomotion  by  means  of  the  screw  are 
already  partially  surmounted. 

The  advantages  which  will  accrue  from  the  employment  of  the  screw  m 
aerostation  may  be  briefly  stated. 

It  occupies  little  space,  is  strong  without  being  heavy,  and  is  prodigiously 
powerful. 

It  rigidly  economises  the  motive  power  by  keeping  the  inclined  planes  of  which 
it  is  composed  closely  applied  to  the  air  throughout  its  entire  revolution. 

The  speed  of  the  screw  can  be  increased  at  pleasure — increased  velocity,  as  I 
have  shown  in  the  insect  and  bird,  conferring  enormously  increased  propelling 
and  lifting  power. 

By  a  judicious  combination  of  horizontal,  vertical,  and  oblique  screws,  almost 
any  degree  of  speed  may  be  attained,  and  any  course,  whether  upwards,  down- 
wards, or  forwards,  pursued. 

A  machine  elevated  and  propelled  by  screws  will  be  necessarily  a  compact 
machine — a  machine  which  will  navigate  the  air  as  a  master  ;  its  weight  and  the 
small  surface  occupied  by  it  rendering  it  superior  even  to  moderately  high  winds. 

The  nearer  such  machine  is  kept  to  the  earth  and  the  greater  the  density  of 
the  atmosphere,  the  greater  will  be  its  facilitj'  and  power — the  inconveniences- 
arising  from  temperature  and  excessively  rarefied  air  being  thus  avoided. 

The  aerial  screw  machine  should  be  constructed  whenever  practicable  of 
hollow  cylinders  fixed  into  a  floor,  composed  of  one  or  more  flattened  cylin- 
droid  chambers  filled  with  hydrogen  or  other  gas  to  diminish  weight.  The 
flattened  cylinders,  if  laid  horizontally  or  inclined  in  a  slightly  upward  direction, 
would  act  mechanically  as  sustainers  and  gliders,  as  do  the  wings  in  sailing  and 
gliding  birds.  It  is  just  possible  that  the  motive  power  required  for  the  helicop- 
teric flying-machine  may  be  derived  from  compressed  atmosphere,  the  air  being 
compressed  bj'  the  aid  of  an  engine  on  terra  jirma,  and  stowed  awa}'  in  the 
cylinders  comprising  the  floor  or  other  portions  of  the  machine  before  starting. 

When  and  where  such  a  machine  will  be  successfully  launched  no  one  can  of 
course  predict.  The  subject  of  artificial  flight,  however,  has  been  so  frequently 
discussed  of  late  years,  and  has  excited  so  much  interest  in  America  France 
and  other  portions  of  the  Old  and  New  World,  that  it  must  obviously  receive  a 
settlement  in  one  direction  or  other  at  no  distant  date.  Even  Britain,  involved 
as  she  is  in  business  and  politics,  and  caring  little  about  science  which  is  not 
directly  remunerative,  has  made  a  move  in  this  direction,  and  we  have  now 
the  "  Aeronautical  Society  of  Great  Britain,"  presided  over  by  His  Grace  the 
Duke  of  Argyll,  himself  a  Goliath  in  aeronautical  matters.  It  were  much  to  he 
desired  that  those  who  can  afford  the  time  or  the  means  requisite  for  conductiu" 
experiments  on  a  scale  commensurate  with  the  importance  of  the  subject,  would 
lend  their  aid  to  this  great  public  movement. 

Homo  Volans- — Whether  the  genus  homo  will  ever  be  able,  hy  his  unaided 
exertions,  to  leave  the  scene  of  his  joys  and  sorrows  for  the  fields  etherean,  time 
only  can  determine.  Borelli,  a  great  anatomical  authority.f  made  elaborate 
calculations  to  prove  the  absurdity  of  such  an  attempt.  His  calculations,  how- 
ever, will  not  deter  the  more  sanguine  and  speculative  portions  of  mankind  from 
renewing  their  exertions  in  this  direction  as  opportunity  permits  :  and  I  may 
state,  for  their  guidance  in  the  matter,  that  if  man  ever  flies  it  will  not  be  by 
employing  his  arms  simply,  but  by  concentrating  the  energies  of  his  entire 
muscular  system — by  transferring  in  fact  the  movements  of  his  arms  and  le<'s 
to  a  central  axis  or  shaft,  surmounted  by  one  or  more  horizontal  and  vertical 
screws  of  appropriate  size  and  shape ;  these  being  made  to  revolve  with  a  velocity 
to  be  determined  by  experiment.  The  value  of  this  hypothesis  could  be  readily 
tested,  and  at  a  trifling  expense,  by  a  machine  constructed  after  the  manner  of  a 
velocipede,  which  need  not  be  of  a  very  complicated  character. 

In  order  to  construct  a  successful  flying  machine,  it  is  not  necessary  to  imitate 
the  film}'  wing  of  the  insect,  the  silken  pinion  of  the  bat,  or  the  complicated  and 
highly  differential  wing  of  the  bird,  where  every  feather  may  be  said  to  have  a 
peculiar  function  assigned  to  it ;  neither  is  it  necessary  to  reproduce  the  intricacy 
of  that  machinery  by  which  the  pinion  in  the  bat,  insect,  and  bird  if  moved :  all 
that  is  required  is  to  distinguish  the  form  and  extent  of  the  surfaces  and  the 
manner  of  their  application,  and  this  has,  in  a  great  measure,  been  already  done. 
When  Vivian  and  Trevithick  constructed  the  locomotive,  and  Symington  and 
Bell  the  steamboat,  thej'  did  not  seek  to  reproduce  a  quadruped  or  a  fish  ;  they 
simply  aimed  at  producing  motion  adapted  to  the  land  and  water  in  accordance 
with  natural  laws,  and  in  the  presence  of  living  models.  Their  success  is  to  be 
measured  by  an  involved  labyiinth  of  raih'oad  which  extends  to  every  part  of  the 
civilised  world,  aud  by  navies  whose  vessels  arc  despatched  without  the  slishtest 
trepidation  to  navigate  the  most  boisterous  seas  at  the  most  inclement  seasons. 
The  aeronaut  has  the  same  task  before  him  in  a  difl'ercnt  direction,  and  in 
attempting  to  produce  a  flying-machine  he  is  not  necessarily  attempting  an 
impossible  thing.  The  countless  swarms  of  flying  things  testify  as  to  the 
practicability  of  the  scheme,  aud  nature  at  once  supplies  him  witli  models  and 

*  Extract  from  a  paper  by  Mr.  Nadar,  1863,  quoted  in  "Astra  Castra,"  by  Hatton 
Turner,  London,  1865,  page  3iO. 
t  De  Motu  Aiiiraalium. 
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materials.  If  artificial  flight  were  not  attainable,  the  insects  and  birds  would 
afford  the  onlj'  examples  of  animals  whose  movements  could  not  be  produced. 
The  out<i:oings  and  incomings  of  the  quadruped  and  fish  ai-e,  however,  already 
successfully  imitated,  and  the  fowls  of  the  air,  though  clamourous  and  shy,  are 
not  necessarily  beyond  our  reach.  Much  has  been  said  and  done  in  clearing  the 
forest  and  fertilising  the  prairie,  can  nothing  be  done  in  reclaiming  the  bound- 
less regions  of  the  air  ? 


INSTITUTION  OF  NAVAL  AECHITECTS. 


The  eight  annual  meeting  of  the  Institution  or  Naval  Architects  com- 
menced on  April  11th,  at  the  Society  of  Arts,  Sir  J.  S.  Pakington,  M.P., 
President,  in  the  chair. 

The  annual  report  of  the  Council  having  been  read  by  Mr.  Merrifleld, 
Sir  J.  S.  Pakington  proceeded  to  deliver  the  following 

Peesident's  Address. 
Gentlemen, — I  cannot  open  this  session  of  this  admirable  Institution  for 
the  year  1867,  having,  as  I  have,  the  honour  of  being  your  president, 
without  expressing  the  great  and  sincere  satisfaction  which  it  gives  me  to 
meet  you  again,  and  also  the  satisfaction  with  which  I  see  upon  this 
occasion,  as  I  have  upon  many  former  occasions,  a  very  large  and  numerous 
attendance  of  those  able  and  scientific  men  who  take  an  interest  in  the 
prosperity  and  the  progress  of  this  Institution.  But,  gentlemen,  there  is 
one  serious  drawback  to  the  pleasure  which  I  feel  in  again  filling  this  chair, 
and  that  is,  that  whilst  on  former  occasions  I  have  always  been  obliged  to 
offer  to  you  some  apology,  or  to  request  your  indulgence,  on  account  of 
the  extent  to  which,  from  Parliamentary  duties,  I  was  obliged  to  absent 
myself  from  the  mpetings  of  this  society,  on  the  present  occasion,  from 
the  heavy  official  duties  in  which  I  am  engaged,  I  am  sorry  to  say  I  must 
trust  to  your  kindness  and  indulgence  to  allow  me,  I  am  afraid,  to  be 
absent  from  the  greater  part  of  your  proceedings.  Indeed,  gentlemen,  I 
am  so  situated  this  morning  that  I  am  now  interfering  in  the  prescribed 
order  of  our  proceedings.  You  will  see  in  the  programme  of  proceedings 
the  next  item  of  business  after  the  report  of  the  council,  which  you  have 
just  heard,  is  that  the  special  report  of  the  council  on  the  Safety  of  Iron 
Ships  ought  now  to  be  read  to  you ;  but  really  my  time  is  so  limited  that 
I  am  obliged,  T  am  sorry  to  say,  to  request  your  permission  so  soon  to 
retire  from  the  room,  that  I  beg  to  take  the  liberty  of  offering  to  you  the 
few  observations  which  I  desire  to  make  before  the  report  of  the  council 
it  read.  Gentlemen,  with  regard  to  the  contents  of  the  report  which  you 
have  just  had  read,  I  am  happy  to  say  that  now,  as  on  previous  occasions, 
I  can  only  address  you  in  that  language  of  congratulation  which  the 
conncil  have  adopted  with  regard  to  tho  continuous,  prosperous,  and 
successful  action,  and,  I  think  I  may  say,  the  general  prosperity  of  this 
Institution.  There  is,  I  regret  to  add,  a  paragraph  in  this  report  advert- 
ing in  somewhat  unfavourable  terms  to  the  financial  position  of  the 
Institution ;  but  I  am  happy  to  add  that  this  has  become  the  subject 
of  conversation  this  morning  at  a  preliminary  meeting  of  the  council, 
I  am  happy  also  to  say  that,  although  the  state  of  our  finances  is  not  so 
prosperous  as  the  friends  of  the  Institution  could  desire,  still  there  is 
nothing  at  all  to  forbid  the  confident  hope  that  financial  prosperity  may 
be  entirely  restored,  and  that  no  impediment  of  that  sort  may,  for 
the  future,  impede  or  affect  the  utility  and  the  prosperous  action  of 
this  society.  Those  who  are  members  of  the  Institution  have  pro- 
bably received  the  seventh  report,  which  has  been  recently  pub- 
lished, and,  therefore,  it  is  hardly  necessary  for  me  to  advert  to  the 
valuable  nature  of  that  report,  and  especially  to  the  fact  that  it 
contains  a  very  complete  index  of  all  our  former  reports,  and  I  probably 
should  not  have  thought  it  worth  while  to  occupy  time  by  any  reference 
to  that  report,  were  it  not  for  the  acknowledgment  which  I  think  is  due 
from  every  member  and  every  friend  of  this  Institution  for  the  great 
ability  and  the  labourious  zeal  with  which  our  secretary,  Mr.  Merrifield, 
has  prepared  that  index  which  we  find  so  useful.  Gentlemen,  there  is 
another  topic  touched  upon  in  this  report  which  is  of  immediate  importance 
at  all  events  to  the  comfort  and  the  means  of  action  of  this  society.  I 
allude  to  the  fact  that  we  are  likely  very  soon  to  be  obliged  to  leave  the 
offices  in  Adelphi-terrace  which  have  been  so  long  occupied  by  the  Institu- 
tion, and  partly  with  the  view  to  perhaps  increased  accommodation,  and 
partly  with  the  view,  it  must  be  acknowledged,  to  financial  considerations, 
it  has  become  a  question  with  the  council  whether  or  not  this  valuable 
Institution,  which  is  acquiring  year  by  year  greater  national  importance, 
has  not  a  fair  claim  to  receive  from  the  Government  accommodation  in  some 
of  the  Government  establishments.  This  suggestion  has  been  offered  by 
the  council,  and  I  felt  it  my  duty,  in  consequence  of  that  suggestion,  to 
communicate  with  the  Duke  of  Marlborough,  as  Lord  President  of 
the  Council,  to  ask  his  Grace  whether  in  his  opinion  there  were  any 
apartments  in  any  of  the  Government  establishments  which  could, 
as    a     temporary    arrangement     at    all    events,     be    occupied    by    this 


society.  I  am  very  sorry  to  say  I  have  received  from  his 
Grace  an  unfavourable  answer.  He  has  taken  it  into  very 
full  and  very  friendly  consideration,  and  I  have  received  from 
him  a  letter  to  say  that  neither  at  South  Kensington  (and, 
perhaps,  it  would  be  somewhat  doubtful  whether,  even  if  we  could  get 
permission  to  go  to  South  Kensington,  it  would  be  a  convenient  situation, 
considering  the  distance),  nor  elsewhere,  can  we  be  accommodated.  I  am 
extremely  sorry  to  say  that  at  the  present  moment  I  have  not  received 
from  the  Lord  President  any  encouraging  answer  to  the  application  which 
I  conveyed  from  the  council  for  accommodation  in  any  of  the  Government 
establishments.  It,  therefore,  will  be  necessary,  upon  the  expiration  of 
our  term  in  Adelphi-terrace,  which  will  take  place  in  two  or  three  months 
from  this  time,  that  we  should  look  out  for  our  apartments  elsewhere.  It 
has  been  suggested  to  me  that,  perhaps,  at  Somerset  House,  under  some 
new  arrangement  h<;reafter,  accommodation  might  be  given  to  us.  At 
all  events,  at  present  Somerset  House  is  fully  occupied,  and,  I  believe, 
there  is  no  chance  of  our  receiving  accommodation  there  within  any  early 
period.  Therefore  I  would  suggest  to  the  meeting,  and  I  think  it  is  a 
question  for  the  grave  consideration  of  the  council,  whether  or  not  it  may 
not  be,  at  least,  worth  while — I  speak  now^  with  perfect  freedom  from  any 
connection  with  the  Admiralty — but  I  would  throw  out  whether  it  might 
not  be  worth  while,  considering  the  important  national  objects  that  are 
carried  out  by  this  Institution,  to  make  an  application  to  the  Admiralty, 
and  whether  or  not  we  might  not  be  considered  entitled  to  an  annual  grant 
to  assist  us  in  the  national  objects  which  we  carry  out.  It  must  be  well 
known  to  those  who  I  am  now  addressing  that  in  the  case  of  the  United 
Service  Institution— no  doubt  a  most  valuable  institution — both  from  the 
War  Department  and  the  Admiralty  pecuniary  assistance  is  given  to  carry 
out  the  affairs  of  that  institution.  Of  course  this  Institution  could 
establish  no  claim  to  assistance  from  the  War  Department,  but  I  think 
we  might  establish  a  claim  which,  so  far  as  our  finances  are  not 
prosperous,  might  be  considered  as  unanswerable,  to  have  assistance 
from  the  Board  of  Admiralty.  At  all  events,  I  think  it  would 
be  worth  while  for  the  council,  under  the  circumstances  I  have  ad- 
verted to,  to  make  an  application  of  the  character  to  which  I 
have  alluded.  Gentlemen,  I  will  now  advert  for  a  moment  to  that  which 
certainly  has  been  by  far  the  most  important  action  of  this  Institution 
during  the  year  that  has  elapsed  since  I  had  last  the  honour  of  meeting 
you  in  this  chair.  It  must  be,  I  think,  in  your  recollection  that  at  the 
time  when  we  met  last  year,  which  was  somewhat  earlier  than  it  is  now, 
the  minds  of  the  public  were  painfully  occupied  by  the  dreadful  catastrophe 
which  had  just  occurred  in  the  Bay  of  Biscay  in  the  loss  of  the  London 
passenger  ship.  It  may  be  in  your  recollection  that  I  thought  it  my 
duty,  in  the  opening  address  which  I  delivered  at  our  last  annual  meeting, 
to  call  the  attention  of  this  society  to  that  dreadful  event,  and  to  point 
out  to  them  the  opinion  that  I  ventured  to  entertain,  that  it  would  be 
hardly  possible  for  the  able  and  scientific  members  of  this  Institution  to 
address  themselves  to  any  question  more  appropriate  to  the  objects  for 
which  we  have  been  called  into  existence,  than  to  inquire  whether  or  not 
that  dreadful  catastrophe,  accompanied,  as  it  was,  by  not  a  few  similar 
accidents  about  the  same  time,  was  or  was  not  to  be  traced  to  any  defect 
either  in  the  architectural  skill  with  which  our  passenger  ships  are  con- 
structed, or  to  any  defect  in  our  laws  with  regard  to  the  protection  of  that 
most  important,  but  quite  helpless,  portion  of  our  fellow-subjects,  who  are 
called  upon  and  compelled  by  their  duties  and  vocations  in  life  to  cross 
the  seas,  and  to  become  passengers  in  those  ships.  The  suggestion  which  I  ven- 
tured to  offer  was  warmly  responded  to  by  the  meeting  which  I  had  the  honour 

to  address,  and  before  the  close  of  our  proceedings  a  motion  was  made 

I  think  by  ray  friend  Mr.  Reed,  and  seconded  by  Mr.  Scott  Russell— that 
the  council  should  devote  their  serious  attention  to  the  question  which 
I  had  taken  the  liberty  of  suggesting.  I  am  happy  to  inform  you,  gentle- 
men, that  that  part  of  our  proceedings  last  year  has  been  most  satisfactory 
in  its  nature,  and  most  honourable  to  the  members  of  this  Institution. 
The  council  undertook  what  certainly  has  proved  a  very  laborious  and  a 
very  arduous  duty.  They  commenced  their  proceedings,  if  I  remember 
rightly,  about  the  month  of  May.  My  many  avocations  rendered  it  im- 
possible for  me  to  do  that  which  I  would  gladly,  though  perhaps 
uselessly,  have  done,  namely,  attend  those  meetings  ;  therefore, 
I  am  the  more  free  to  speak  of  the  view  I  entertain  of  the  manner 
in  which  those  proceedings  were  conducted.  Under  the  able  presidency  of 
our  distinguished  friend.  Sir  Edward  Belcher,  the  council  met  on  no  less  than 
fourteen  different  occasions,  and  in  the  course  of  those  fourteen  sittings 
they  entered  in  the  most  close,  and  able,  and  satisfactory  manner  into  this 
most  interesting  question  which  has  been  referred  to.  Their  report  was 
drawn  up  towards  the  close  of  last  year.  That  report,  as  I  have  stated, 
if  it  had  not  been  for  the  unfortunate  pressure  on  my  own  time,  would 
already  have  been  read  to  you.  But,  gentlemen,  it  will  be  read  to  you  as 
the  next  proceeding  in  the  business  of  this  morning,  and  I  am  confident  it 
must  impress  the  mind  of  every  one  who  hears  it,  with  a  deep  sense  of  the 
great  ability  and  great  zeal  with  which  that  inquiry  has  been  conducted. 
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I  hope  and  believe  that  the  Institution  will  attach  very  great  importance 
to  the  series  of,  I  think,  fifteen  suggestions  which  that  report  embodies. 
I  think  also  that  I  ought  to  add  that  it  is,  I  believe,  the  unanimous 
feeling  of  the  council  that  in  addition  to  the  suggestions  which  they  have 
embodied  in  their  report,  and  which,  of  course,  from  the  nature  of  this 
Institution,  relate  mainly,  if  not  solely,  to  the  question  of  the  construction 
of  our  ships,  but  I  believe  I  may  say  it  is  their  unanimous  opinion  that  it 
would  be  a  very  desirable  that  the  many  remaining  questions  of  a  different 
nature  as  affecting  our  laws  for  the  protection  of  passengers,  should  become 
the  subject  of  inquiry  by  a  Royal  Commission.  With  this  view  a  deputa- 
tion from  the  council  did  me  the  honour  to  request  an  interview  with  me 
upon  the  subject  of  their  report.  That  interview  took  place  only  a  few 
days  ago.  At  my  request  the  Duke  of  Richmond,  as  President  of  the 
Board  of  Trade,  did  us  the  favour  to  join  me  in  receiving  that  deputation. 
A  more  interesting  deputation  I  think  I  never  listened  to.  It  was  com- 
posed of  men  most  eminent  for  their  acquirements  on  this  subject.  The 
Duke  of  Richmond  was  deeply  struck  with  the  whole  of  our  conversation. 
What  may  be  the  ultimate  decision  of  theGovernmert  I  am  at  present  unable 
to  say;  but  certainly  the  question  will  be  taken  into  consideration  by  the 
Government,  whether  or  not  the  state  of  our  laws  upon  this  interesting 
subject  is  not  so  for  unsatisfactory  and  incomplete  as  to  make  it  desir- 
able that  the  inquiry  by  a  Royal  Commission  should  be  added  to  that 
inquiry  by  the  council  of  this  Institution,  which  has  been  already  so  ably 
and  so  completely  conducted.  I  do  not  think  I  need  detain  you  by  making 
any  further  remarks  on  this  subject,  important  as  it  is.  But,  gentlemen, 
there  is  another  subject,  by  no  means  a  new  one,  but  which  is  still  of  the 
greatest  importance;  and  I  will  advert  to  it  for  a  moment,  mainly  because 
I  am  happy  to  say  I  can  do  so  with  terms  of  increasing  satisfaction.  I  allude 
to  the  continued  and  successful  progress  of  that  School  of  Naval  Architec- 
ture, the  existence  of  which  is  mainly  to  be  attributed  to  the  persevering 
and  zealous  exertions  of  this  Institution.  I  am  happy  to  say  that  every 
report  which  I  hear  of  the  progress  of  that  School  of  Xaval  Architecture 
is  satisfactory,  with  this  exception,  that  I  wish  I  could  hear  of  a  larger 
proportion  of  private  pupils  connected  with  our  own  country.  At  present 
a  very  considerable  majority  of  the  pupils  in  the  School  of  Naval  Archi- 
tecture are  those  supplied  by  the  Admiralty,  and  I  am  informed  that  many 
of  those  that  come  under  the  definition  of  private  pupils  are  foreigners. 
I  think  it  is  a  matter  of  pride  and  satisfactory  reflection  that  our  school 
should  already  have  attracted  so  much  notice  and  inspired  so  much  confi- 
-dence,  that  foreigners  find  it  worth  their  while  to  come  to  England  to 
-study  in  that  school ;  and  I  have  no  doubt,  from  the  number  of  Govern- 
ment pupils,  great  impulse  has  been  given  to  the  study  of  this  most 
-important  science  of  naval  architecture,  and  we  shall  find  among  the 
private  pupils  there  will  be  no  inconsiderable  supply  of  competent  men 
•added  to  this  profession.  But  I  confess  I  should  be  glad  to  hear,  in  the 
'first  place,  that  the  number  of  private  pupils  was  increased,  and  secondly, 
that  the  preparation  of  those  private  pupils  in  the  study  of  mathematics 
was  somewhat  more  satisfactory  upon  the  commencement  of  their  career 
in  the  School  of  Naval  Architecture  than  I  am  led  to  suppose  at  present 
it  is.  Gentlemen,  I  think  those  subjects  of  great  national  interest 
which  have  led  to  the  state  of  transitioii  in  which  the  con- 
struction of  men-of-war  has  existed  for  the  last  few  years.  But  I 
think  that  question  of  transition  is  less  pressing  than  it  was  a  short  time 
since.  Years  have  passed  away,  and  a  great  revolution  in  the  construction 
of  our  ships  has  taken  place.  Amongst  the  various  questions  still 
remaining,  the  only  ooe  I  think  I  can  now  speak  of  as  one  of  very  pressing 
interest,  is  that  question  which  still  certainly  remains  an  unsettled 
question — I  mean  the  question  between  the  turret  system  and  the  broad- 
side system.  When  I  have  had  the  pleasure  of  addressing  you  on  former 
occasions,  I  have  thought  it  my  duty,  more  or  less,  to  touch  on  this 
question,  and  I  did  so  last  year ;  but  I  think  I  may  now  speak  of  that 
question  as  being  so  far  in  a  satisfactory  state  that  it  is  in  a  fair  way  to 
practical  solution.  On  former  occasions  I  have  felt  it  my  duty  to  express 
my  regret  that  the  Board  of  Admiralty — of  course  speaking  here,  as  I  am 
sure  you  will  fully  believe,  with  no  party  feeling,  and  in  no  party  sense — 
%ut  I  have  felt  it  my  duty,  in  the  public  interest,  to  express  my  regret 
that,  for  a  considerable  period,  the  late  Board  of  Admiralty,  whilst 
recognising  the  importance  of  the  suggestion  of  the  turret,  had  not  taken 
adequate  steps  to  carry  that  ques-^ion  to  the  state  of  practical  experiment. 
No  further  complaints  of  this  kind  can  exist.  The  late  Board  of  Admiralty 
(and  I  entirely  give  the  credit  to  the  late  Board  of  Admiralty) — not  so 
soon  as  we  might  have  wished — but  they  eventually  did  take  those  steps 
which  I  think  the  public  interest  and  the  public  voice  required,  and  lately 
they  decided  on  the  commencement  of  two  ships  wliicli  involved  this 
experiment  to  its  fullest  extent,  and  by  which  I  hope  this  great  experi- 
ment and  problem  will  be  fairly  solved.  I  allude  to  the  Monarch,  which 
I  think  was  designed  by  my  friend  Mr.  Reed,  and  with  respect  to  which 
ship  Cajitain  Coles  received  from  the  late  Board,  and  still  more  from  the 
present  Board  (for  the  matter  was  not  quite  commenced  when  the  late 
Board  went  out)  carte  Handle  to  construct  that  ship  according  to  what 


his  own  views  of  its  construction  might  be.  So  that!  am  happy  to  say, 
so  far  as  regards  those  two  ships,  that  great  and  important  question  which 
has  so  far  divided  the  nautical  world,  is  in  course  of  fair  solution,  and  we 
must  await  the  trial  of  those  experiments  upon  a  question  which  I  cannot 
conclude  my  remarks  ivithout  adding,  is  a  question  open  to  very  serious 
doubt.  Gentlemen,  I  do  not  remember  at  this  moment  any  further 
questions  upon  which  I  should  desire  to  touch.  I  think  I  may  say,  echoino',  I 
believe,  the  opinion  of  one  of  our  most  important  members,  that  if  this 
Institution  of  Naval  Architects  were  now  to  vanish  from  the  scene,  and 
this  were  to  be,  which  I  hope  is  very  far  from  being  the  case,  our  last 
assembly,  I  think  those  gentlemen  who  promoted  the  establishment  of 
this  Institution  might  well  reflect  with  pride  upon  the  course  the\  took, 
and  with  a  conviction  that  this  Institution  had  conferred  great  public 
benefits,  if  it  were  only  in  the  recollection  of  the  two  subjects  to  which  I 
have  adverted  to-day — first,  the  establishment  of  the  School  of  Naval 
Architecture  ;  and,  secondly,  that  inquiry  which  has  been  conducted  with 
so  much  ability  and  so  mucLi  zeal  throughout  the  past  year,  into  the  con- 
struction of  those  ships  which  convey  our  countrymen  by  sea.  Those  are 
the  two  great  subjects.  I  think  I  may  saj'  those  are  two  great  acts,  and 
I  cannot  close  my  reference  to  the  last  of  them,  namely,  the  inquiry  into 
the  construction  and  safety  of  iron  mercantile  ships,  without  expressing — 
and  I  hope  in  doing  so  I  am  expressing  the  sense  of  every  one  that  hears 
me — my  warm  acknowledgment  and  hearty  gratitude  to  the  able  gentle- 
men who  have  so  well  conducted  that  inquiry.  With  regard  to  the  future 
action  of  the  society,  so  far  from  any  idea  of  its  vanishing  from  the  scene, 
I  confess  I,  in  a  sanguine  spirit,  anticipate  for  it  a  career  of  continual 
prosperity.  Fresh  arrangements  have  lately  been  made,  and  they  are  of 
the  most  promising  nature.  I  am  very  happy  indeed  to  be  able  to  say 
that  notwithstanding  his  official  avocations  and  exertions,  and  the  great 
calls  upon  his  time,  which,  of  course,  must  be  the  consequence  of  his 
position,  Mr.  Reed  has  again  joined  the  active  members  of  this  society. 
We  are  now  in  the  position  of  having  an  executive  committee  consisting  of 
three  gentlemen  whose  competence  will  be  universally  acknowledged,  namelv, 
Mr.  Scott  Russell,  Mr.  Reed,  and  Mr.  Ritchie  ;  and  to  the  very  great  advan- 
tage of  this  society,  and  in  a  manner  which  demands  our  warmest  acknow- 
ledgment, I  am  happy  to  say  that  Mr.  Merrifieldhas  given  gratuitously  his 
services  as  the  honourary  secretary  of  this  Institution.  Aided  as  they  are 
by  the  zealous  assistance  of  Mi-.  Campbell,  I  think  I  am  justified  in  the 
hope,  with  the  expression  of  which  hope  I  will  conclude  these  observations, 
that  through  many  future  years  we  may  look  forward  to  a  constant 
increase  of  prosperous  and  successful  action,  and  that  j-ear  by  year  this 
Institution  will  be  more  and  more  recognised  as  conferring  great  and 
important  advantages  on  the  country. 

Report  of  the  Cotixcil  on  the  Safety  of  Ships. 

At  the  close  of  the  meeting  of  the  society  in  1866,  the  following  resplu- 
tion  was  adopted  unanimously  : — 

"That  in  the  opinion  of  the  members  and  associates  of  this  Institution, 
it  is  desirable  that  an  early  meeting  of  the  council  take  place,  for  the 
purpose  of  considering,  with  reference  to  the  President's  opening  speech, 
and  the  papers  that  have  been  read  on  the  security  of  iron  ships,  what 
recommendations  could  best  be  offered  to  the  public,  in  order  to  prevent,  as 
far  as  possible,  the  loss  of  passenger  and  other  vessels." 

In  accordance  with  this  resolution,  the  council  have  given  careful 
consideration  to  the  question  of  the  safety  of  iron  ships,  all  the  members 
of  the  council  having  been  consulted  at  each  stage  of  the  proceedings. 
The  council  have  ultimately  arrived  at  the  following  conclusions,  and  offer 
them^  with  such  recommendations  as  they  contain,  to  the  profession,  iu  the 
hope  that  they  may  be  adopted  by  shipowners  and  builders,  and  may  tend 
to  increase  the  safety  of  passenger  and  other  vessels: — 

1.  No  general  rule  can  be  safely  laid  down  for  regulating  the  proportions 
of  length  and  depth  to  the  breadth  of  a  ship,  and  a  great  variety  of 
proportions  of  length  and  depth  to  breadth  may  be  safely  adopted,  and 
the  ship  made  sound  and  seaworthy  by  judicious  form,  construction,  and 
lading. 

2.  The  construction  load  water-line  of  every  ship,  and  her  scale  of  displace- 
ment from  light  to  load  water-line,  should  be  appended  to  every  design  of 
a  ship,  showing  the  extreme  drauglit  to  wliich  she  should  be  laden,  and 
measures  should  be  taken  to  ensure  that  this  information  be  j-ecorded  on 
the  ship's  papers.  It  is  desirable  also  that,  along  with  the  ship's  papers,  in 
the  possession  of  the  captain,  there  should  always  be  carried  a  scale  of 
displacement,  a  sail  draught,  and  a  setof  outline  plans  of  the  ship,  comprising 
a  longitudinal  section,  and  at  least  four  cress  sections  of  the  ship.  On 
these  plans  should  he  marked  the  capacity,  in  tons  of  40  cubic  feet,  of 
each  compartment  of  the  hold.  The  surplus  buoyancy  of  each  compart- 
ment up  to  the  load  water-line,  or  its  power  to  carry  dead  weight,  sliould 
be  given  in  tons  dead  weight.  These  papers  should  always  accompany  the 
ship's  register,  and  a  copy  of  them  should  be  lodged  in  the  Custom-house 
of  the  port  from  which  the  ship  hails. 

3.  There  is  a   minimum   height  of  freeboard  which   cannot  be   safely 
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reduced  in  sea-goi:ig  ships  of  ordinary  fitment,  and  it  is  desirable  to  fix 
this  minimum  height.  Freeboard  should  be  understood  to  be  the  vertical 
height  of  the  upper  surface  of  the  upper  deck  (not  spar-deck),  at  the 
side,  amidships,  above  the  load  n-ater-line.  The  proportion  of  freeboard 
should  increase  witii  the  length.  One-eighth  of  the  beam  is  a  minimum 
freeboard  for  ordinary  sea-going  ships  of  not  more  than  five  breadths  to 
the  length,  and  ^l  of  the  beam  should  further  be  added  to  the  freeboard 
for  each  additional  breadth  in  the  length  of  the  ship.  This  would 
give  :— 

For  a  ship  of  32ft.  beam  and  160ft.  long,  4ft.  freeboard. 

For  a  height  of  192ft.,  5ft.  freeboard. 

For  a  length  of  224ft.,  6ft.  freeboard. 

For  a  length  of  256ft.,  7ft.  freeboard,  the  beam  remaining  the  same  ; 
but  as  the  addition  of  a  spar-deck  on  long  vessels  may  be  considered  an 
equivalent  or  substitute  for  the  increased  freeboard  required  for  extra 
length,  a  complete  spar-deck  would  leave  the  freeboard  of  these  extra 
lengths  at  the  original  height  of  4ft. 

4.  It  is  not  considered  desirable  to  offer  any  recommendations  with 
regard  to  poops  and  forecastles.  It  must  depend  entirely  upon  the  prafes- 
slonal  judgment  of  the  designer  of  a  ship,  whether,  looking  to  her  propor- 
tions, form,  and  purpose,  the  additions  of  poop  and  forecastle  are  expedient 
and  safe.  In  general,  where  poops  and  forecastles  are  adopted,  they 
should  be  closed  and  seaworthy,  but  their  weight  may  be  inexpedient  in 
long  fine  ships ;  and  there  are  cases  where  a  light  top-gallant  forecastle 
(i.e.,  an  open  forecastle  raised  above  the  level  of  the  upper  deck)  may  be 
useful  in  keeping  heavy  seas  out  of  the  ship.  In  general,  spar-decks  in 
long  ships  are  preferable  to  poop  and  forecastle,  and  no  diminution  of 
freeboard  should  be  allowed  for  a  poop  or  forecrstle. 

5.  It  would  add  much  to  the  strength  and  security  of  steamships  if 
transverse  and  longitudinal  bulkheads,  coal  bunkers,  iron  lower  decks,  and 
screw  alley  were  all  so  connected  with  the  hull  of  the  ship  and  with  each 
other,  as  to  form  independent  cellular  compartments,  water-tight,  and 
having  all  their  communications  with  the  decks  and  each  other  by  water- 
tight doors  worked  from  the  deck.  In  proportioning  the  compartments  of 
a  ship  (and  especially  of  ships  devoted  to  passengers)  it  is  very  desirable  so 
to  arrange  them  that  if  any  two  adjacent  compartments  be  filled,  or 
placed  in  free  communication  with  the  sea,  the  remaining  compartments 
will  float  tlie  ship.  It  is  considered  that  no  iron  passenger  ship  is  well 
constructed,  unless  her  compartments  be  so  proportioned  that  she  would 
float  safely  were  any  one  of  them  to  fill  with  water,  or  be  placed  in  free 
communication  with  the  sea.  Double  bottoms  are  to  be  regarded  as  a 
great  element,  both  of  safety  and  strength,  in  the  structure  of  a  large  iron 

hip. 

6.  It  is  very  desirable  that  sufficient  ventilation  should  always  be  pro- 
vided in  passenger  ships,  to  admit  of  closing  all  side  scuttles  and  battering 
down  or  otherwise  enclosing  all  hatches  in  bad  weather. 

7.  In  regard  to  hatchways  and  openings  in  the  deck,  no  limits  can  be 
set  to  their  size  ;  but  it  is  desirable  to  carry  the  beams  of  the  ship  across 
them  without  interruption,  wherever  practicable ;  the  beams  may  also  be 
made  removable  where  required,  being  replaced  on  going  to  sea.  All  coam- 
ings over  engine  and  boiler  rooms  in  passenger  ships  should  be  as  high  as 
practicable,  of  iron,  and  rivetted  to  the  beams  and  carlings.  Openings  in 
the  deck  may  be  fitted  with  solid  coverings,  hinged  in  place  so  as  to  be 
readily  closed. 

8.  It  being  considered  that  all  openings  in  the  sides  or  ends  of  vessels 
are  subject  to  accidents  that  endanger  the  safety  of  ships,  it  is  desirable 
that  the  side  and  stern  windows  should,  in  addition  to  the  glass 
lights,  have  hinged  dead  lir/hts,  with  a  view  to  their  being  always  in 
place ;  and  that  all  cargo  ports  should  be  strongly  secured  by  iron 
crossbars. 

9.  It  is  believed  that  all  openings  from  and  communications  with  the 
sea  from  engine  room  and  pipes  should  be  protected  by  conical,  or 
Kingston,  or  sluice  valves;  and  similar  precautions  should  be  taken  for  all 
openings  through  the  bottom  of  the  ship,  where  damage  to  pipes  or  ship 
would  admit  water  into  the  holds. 

10.  It  is  considered  that  all  steam  vessels,  if  of  iron,  should  have  a 
brass-barrelled  hand-pump  to  every  compartment,  except  the  forward  and 
after  ones,  the  former  to  have  a  sluice  cock,  or  that,  as  a  subslilnte  for 
these  pumps,  there  should  be  patent  pumps,  having  independent  connec- 
tions to  this  extent.  They  should  also  have  a  donkey-engine  and  pump 
capable  of  pumpiug  from  the  bilge  and  from  the  sea,  of  feeding  the  boilers, 
and  of  throwing  water  on  deck.  All  vessels  should  have  one  or  more  bilge 
pumps,  worked  by  the  large  engines,  with  bilge  injection  pipes  if  the 
engines  have  condensers.  In  large  vessels  the  donkey-engines  should  have 
a  separate  boiler  high  above  the  water-line,  and  also  communication  with 
the  main  boilers.  All  vessels  should  have  a  set  of  bilge  pipes  connecting 
every  hold  and  the  engine  compartments  with  these  pumps.  As  a  security 
against  fire  there  should  be  pumps  on  the  upper  deck,  fitted  as  force- 
pumps,  and  provided  with  a  sufficient  length  of  hose  (with  the  necessary 
copper   delivery  jets)   to  reach  either  extiemity  of  the  vessel,  and   also 


provided  with  suction  hose  or  pipes  from  the  sea.  The  cocks,  by  which 
the  working  of  the  pumps  is  regulated,  should  be  carefully  arranged  and 
marked,  and  great  care  should  be  taken  that  both  cocks  and  pipes  are 
accessible.  A  plan  of  the  whole  should  accompany  the  ship's  papers,  and 
the  crew  should  be  periodically  exercised  in  their  use. 

11.  Tlie  stowage  of  a  ship,  whether  done  by  contract  or  not,  should  be 
done  under  inspection  of  the  captain  of  the  ship,  and  should  be  conducted 
under  his  own  orders  only ;  and  he  alone  should  be  held  responsible  for 
the  good  stowage  of  his  ship.  Ships  are  often  very  badly  stowed,  the 
weights  being  sometimes  too  low,  thus  causing  them  to  roll  with  such 
rapid  and  violent  motions  as  to  carry  away  the  spars,  and  otherwise 
endanger  the  safety  of  the  ship  ;  and,  at  other  times,  too  high,  thus  making 
the  ships  crank,  and  liable  to  turn  over.  A  ship  may,  however,  generally, 
whatever  her  form,  be  so  stowed  as  to  avoid  both  dangers.  As  the 
cliaracter  of  the  ship  in  these  respects  varies,  so  does  the  number  of  oscil- 
lations she  would  make  per  minute,  if  she  were  set  rolling  in  still  water,  by 
men  running  across  her  deck,  or  other  means,  and  then  allowed  to  come  to 
rest;  that  is,  if  the  ship  be  crank,  the  number  of  oscillations  per  minute 
will  be  few,  and  i(  she  be  too  stift',  they  will  be  numerous  ;  but  under  the 
same  conditions  of  stowage  the  numbers  will  be  always  very  nearly  the 
same,  whatever  the  amount  of  the  impulse  to  set  her  rolling  may  be. 
Although  this  peculiarity  has  long  been  known  to  scientific  men,  no  such 
observations  have  been  made  in  merchant  ships  as  would  justify  any 
specific  rule  on  the  subject.  It  is,  however,  most  desirable  that  informa- 
tion should  be  collected  upon  it,  and  that  the  attention  of  the  owners  and 
captains  of  vessels  should  be  called  to  it. 

12.  It  is  believed  that  the  present  rules  of  the  Board  of  Trade  regarding 
boats,  life-boats,  and  their  tackle,  are  good  in  principle.  The  responsibility 
for  keeping  all  boats  in  constant  readiness  and  efficiency  obviously  rests  on 
the  captain,  and  must  fix  on  him  the  blame  for  all  neglect  and  its  con- 
sequences. Every  open  boat  built  of  iron  or  steel  should  be  fitted  with 
sufficient  water-tight  spaces  to  float  her. 

13.  The  system  of  proportioning  anchors  and  cables  by  Lloyd's,  and  of 
proving  under  license  of  the  Board  of  Trade  by  Act  of  Parliament,  is  so 
far  satisfactory ;  but  as  the  proof-test  alone  cannot  establish  the  ex- 
cellence of  the  cable,  the  reputation  of  the  makers  must  be  relied 
upon. 

14.  In  order  to  provide  for  the  rapid  clearance  of  the  upper  deck  from 
water  which  may  break  over  the  ship,  flap-boards  should  be  fltted  to 
the  lower  part  of  the  bulwarks,  sufficient  in  number  and  in  area  to 
admit  of  the  rapid  escape  of  the  water. 

15.  Water-closets  on  decks  below  or  near  the  water-line  may  be  the 
means  of  gradually  and  imperceptibly  flooding  the  ship,  and  endan- 
gering her  safety,  unless  the  pipes  and  valves  are  strong,  and  are 
carefuUj'  fitted. 

In  addition  to  the  foregoing,  the  council  desire  to  record  various 
recommendations  of  members,  which  appear  to  them  to  be  deserving 
of  consideration,  but  which  have  not  been  embodied  therein. 

That  the  course  adopted  in  ocean  mail  steamers  under  Admiralty 
survey  is  desirable  in  all  ocean  steamers,  viz.,  that  there  should  be  two 
hawse  pipes  fitted  on  each  bow,  and  a  second  pair  of  riding  bitts,  so  as  not 
only  to  provide  means  for  readily  letting  go  and  riding  by  a  third  anchor, 
but  also  to  have  a  spare  hawse-hole  and  bitt  on  each  side,  in  the  event  of 
either  of  the  working  hawse-pipes  or  bitts  breaking,  or  becoming  un- 
serviceable. 

That  on  the  beams  of  each  compartment  should  be  painted  the  whole 
tonnage  of  the  vessel,  and  the  capacity  of  the  particular  compartment 
in  tons  of  forty  cubic  feet,  and  that  the  dead  weight  and  measurement 
tonnage  in  each  such  compartment  should  be  shown  on  the  ship's  register 
before  clearance. 

That  no  dead  weight  should  be  permitted  in  either  the  fore  or  after 
sections  of  any  passenger  ship. 

That  all  communications  with  the  sea  should  be  fully  exposed  to  view, 
and  be  readily  accessible  to  the  engineers. 

In  the  absence  of  any  spar-deck,  the  engine  hatchway  should  have 
coamings  or  water-tight  bulkheads  round  it,  rising  at  least  as  high  as  the 
bulwarks. 

Certain  portions  of  the  ship,  as  for  example  the  screw  alley,  might  be 
made  accessible  for  repairs  after  they  had  been  bilged,  by  forcing  air  into 
them,  and  thus  expelling  the  water,  and  such  portions  should  be  made 
air-tight,  and  be  in  communication  with  force  pumps  with  a  view  to 
this. 

Spars  and  boats  should  be  so  disposed  as  to  float  off  in  the  event  of  a 
wreck  and  form  a  substantial  raft.  Deck  houses  and  other  portions  of  the 
ship  may  also  be  so  fitted  as  to  be  readily  detached  from  the  ship  as 
rafts. 

In  the  discussion  which  followed  the  reading  of  this  report,  Messrs. 
Scott  Russell,  Grantham  and  Reed,  spoke  in  favour  of  its  adoption,  while 
Mr.  Wigram  dissented.  Finally,  the  motion  put  from  the  chair,  "that 
the  report  be  received"  was  carried  unanimously. 
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Appaeent  Negative  Slip. 
By  Professor  W.  J.  Macquoen  KA^'KINE. 

1.  When  the  attempt  has  been  made  to  account  for  the  apparent  nega- 
tive slip  of  a  screw  propeller  by  the  fact  of  its  laying  hold  of  a  current  of 
water  that  is  following  the  ship,  this  objection  has  been  raised :  that  the 
forward  momentum  impressed  on  that  current  in  a  second  is  equivalent  to 
the  resistance  of  the  ship ;  that  the  backward  momentum  impressed  by 
the  screw  on  the  propeller  race  in  a  second  is  equivalent  to  the  thrust  of 
the  screw,  which  is  equal  and  opposite  to  the  resistance  of  the  ship ;  and 
that,  consequently,  even  if  the  screw  were  to  take  hold  of  every  particle 
of  the  following  current,  that  fact  would  account  for  a  diminution  of 
positive  slip  only,  but  not  for  negative  slip.  That  objection  is  fully  stated 
in  tt  e  paper  read  last  year  by  Mr.  Eeed,  Chief  Constructor  of  the  Royal 
Navy. 

2.  If  the  velocity  of  the  following  current,  in  which  the  screw  worked, 
were  simply  the  mean  forward  velocity  of  the  ship's  wake,  the  objection  in 
question  would  be  unanswerable  ;  for  it  is  the  momentum  per  second  due 
to  that  mean  velocity  which  is  equivalent  to  the  resistance  of  the  ship,  and 
to  which  the  reasoning  just  mentioned  applies. 

8.  But  the  water  affected  by  the  passage  of  the  ship  through  it  has 
various  reciprocating  or  wave-like  motions  combined  with  the  mean  velocity 
of  the  wake ;  and,  in  particular,  there  is  forward  motion  under  every  crest, 
and  backward  motion  under  every  hollow  of  the  waves  that  accompany 
the  ship.  The  velocity  of  those  reciprocating  motions  is  not  connected 
directly  with  the  resistance  of  the  vessel — in  fact,  their  resultant  momentum 
is  equal  to  nothing ;  and  it  is  only  the  momentum  of  the  uniform  current 
which  remains  after  the  wave-motions  have  died  out,  that  is  equivalent  to 
the  ship's  resistance. 

4.  Hence,  if  there  happens  to  be,  as  there  generally  is,  the  crest  of  a 
following  or  filling  wave  under  the  ship's  counter,  the  water,  of  which  the 
screw  lays  hold,  has  a  temporary  forward  velocity  over  and  above  the  per- 
manent velocity  of  the  wake;  that  temporary  forward  velocitj",  indeec', 
may  be  many  times  greater  than  the  permanent  velocity  of  that  current 
whose  momentum  is  equivalent  to  the  i-esistance  of  the  ship  ;  and  thus  any 
extent  of  apparent  negative  slip  may  be  accounted  for. 

5.  The  existence  of  a  following  wave  explains  also  the  fact  that  any 
considerable  apparent  negative  slip  is  always  accompanied  by  waste  of 
motive  power,  the  resistance  to  the  motion  of  the  engine  increasing  in  a 
greater  proportion  than  its  speed  is  diminished.  For  amongst  the  laws  of 
wave  motion  are  the  following  :  that  all  forward  motion  of  the  particles  in  a 
wave  is  accompanied  by  an  elevation  of  level,  and  that  the  pressure  against 
a  body  in  front  of  the  wave,  due  to  that  elevation  of  level,  is  exactly 
equal  to  the  pressure  required  to  impress  the  forward  motion  upon  the 
particles  of  water.  Such  is  the  pressure  exerted  upon  the  stern  of  the 
ship  by  the  wave  which  follows  under  her  counter,  when  that  wave  is 
undisturbed  by  the  action  of  the  screw.  But  the  screw,  by  checking  or 
reversing  the  motion  of  the  particles  of  water,  lowers  the  level  of  the 
crest  of  the  following  wave,  and  diminishes  the  forward  pressure  which 
that  wave  exerts  on  the  vessel.  That  diminution  of  pressure  is  virtually 
equivalent  to  an  increase  of  the  ship's  resistance;  so  that  the  thrust  of 
the  screw  must  be  equal  not  merely  to  the  resistance  properly  due  to  the 
dimensions  and  figure  of  the  ship,  but  to  that  resistance  increased  by  a 
force  equal  to  the  diminution  which  the  action  of  the  screw  produces  in 
the  pressure  exerted  on  the  ship  by  the  following  wave.  Thus  the  total 
thrust  of  the  screw  is  increased  above  its  effective  thrust — that  is,  above 
the  proper  resistance  of  the  ship,  in  a  proportion  greater  than  the  pro- 
portion in  which  the  speed  of  the  screw  is  diminished  through  apparent 
negative  slip,  so  that  the  result  is  an  increased  expenditure  of  motive 
power  above  what  would  be  required  if  the  screw  acted  in  water  not 
affected  by  wave  motion.* 

6.  The  principles  of  the  preceding  paragraph  do  not  apply  to  uniform 
forward  motion  of  the  particles  of  water  produced  by  friction,  because 
such  motion  is  not  accompanied  by  the  production  of  a  swell,  and  hence 
(as  Mr.  Froude  has  pointed  out),  the  permanent  following  current  in  the 
ship's  wake  due  to  frictional  resistance  does  not  give  rise  to  a  loss  of 
thrust,  as  the  wave-motion  of  the  particles  of  water  does. 


ON  VAST  SINKINGS   OF   LAND    ON    THE    NORTHERLY    AND 

WESTERLY    COASTS    OF    FRANCE   AND    SOUTH    WESTERN 

COAST  OF  ENGLAND,  WITHIN  THE  HISTORICAL  PERIOD. 

By  R.  A.  Peacock,  C.E.,  Jersey. 

(Continued  from  2}affe  81.) 

Dr.  Burham   quotes  from  the  Saxon  chronicle  the   particulars  of  the 

inundation  of  Nov.  11th,  1099 ;  and  of  another  on  the  same  autliority,  in 

1014  : — "This  year  (1014)  on  Michaelmas  eve,  Sept.  28th,  came  the  great  sea- 


flood,  which  spread  over  this  land,  and  ran  up  as  far  as  it  never  did  before 
overwhelming  many  towns,  and  an  innumerable  mult  tude  of  people."  Now 
astronomers  inform  us,  that  about  the  year  1250  the  sun  was  at  its  nearest 
to  the  earth  on  the  shortest  day,*  and  the  natural  consequences  would  be 
(and  was  historically)  that  the  Swiss  glaciers  were  then  exposed  to  greater 
lieat  than  any  other  which  they  have  experienced  during  the  Christian 
period,  and  consequently  the  greatest  melting  of  ice  took  place  then.f 
But  this  circumstance  had  nothing  to  do  with  the  natural  height  of  the 
tides,  and  even  if  it  had  had  to  do  with  them  in  1250,  that,  of  course, 
would  not  have  accounted  for  unusually  high 'tides  on  September  28th, 
1014,  or  on  November  11th,  1099,  nor  could  there  have  been  equinoctial 
tides  at  either  of  those  dates.  We  cannot  get  rid  of  these  catastrophes 
either,  by  refusing  to  believe  them  merely  because  the'V  do  not  agree  with 
this  or  that  theory.  No  other  course  is  open  to  us  I  submit,  except  to 
explain  the  immense  destruction  of  towns  and  people  by  accepting  as  a 
fact,  that  the  ground  sunk  at  those  dates.  I  propose  to  call  it  a  sinlcing 
for  the  future. 

He  says  that  an  argument  for  recent  changes  in  the  Mount  has  been 
found  in  a  charter  of  King  Edward  the  Confessor,  in  which  St.  Michael  is 
spoken  of  as  heing  juxta  mare,  and  that  he  has  seen  this  translated  near 
the  sea,  but  he  submits  that  a  more  correct  rendering  would  be,  hy  tlie 
sea,  a  phease  he  thinks  sufficiently  descriptive  of  its  present  situation. 
Now,  on  the  contrary,  I  contend  that  the  translation  near  ike  sea  is  the 
correct  one  ;  if  the  Mount  had  then  been  insulated,  the  correct  expression 
would  have  been  in  or  on  the  sea. — See  Littleton's  Latin  Dictionary  and 
Riddle's  Dictionary. 

In  order  to  account  for  the  submarine  trees  in  Mount's  Bay,  Dr. 
Barham  has  recourse  to  "  the  low  district  "  theory,  hut,  unfortunately, 
this  district  like,  that  of  Guernsey,  (Art.  11)  would  have  inevitably  filled 
with  watsr  in  less  than  eighteen  months,  so  as  to  become  a  lake,  which 
would  have  rendered  it  impossible  for  the  trees  to  grow  where  they  really 
did  grow.  "  I  suppose,"  he  says,  "  that  the  lowlands  extended  about  half 
a  mile  further  towards  the  sea  than  they  do  now,  and  were  there  defended 
from  this  dangerous  neighbour  by  a  ridge  of  higher  land,  the  situation  of 
which  is  now  indicated  by  the  Long  Rocks  and  others  thereabout."  Now 
this  mention  of  the  Long  Rocks  fixes  the  position  of  his  supposed  low 
district.  They  are  shore  rocks  between  Marazion  and  Penzance,  and  the 
Ordnance  map  shows  that  the  low  district  can  only  have  been  of  trifling 
extent,  namely  three  quarters  of  a  mile  long  by  half  a  mile  broad  ;  and 
there  is  a  brook  draining  925  acres  of  land  (including  the  low  district 
itself)  which  falls  into  the  sea  at  Long  Rocks,  which  would  of  course  have 
flowed  day  and  night  from  year  end  to  year  end,  into  the  supposed  low 
district.  Let  us  suppose  the  average  annual  rainfall  to  be  30in.,  which  is 
little  enough,  for  Cornwall  is  a  rainy  country  by  reason  of  its  hills  inter- 
cepting the  rain  clouds  as  they  drift  up  from  the  Atlantic.  We  must, 
therefore,  take  about  16in.  in  depth  as  the  annual  "flow"  off  the  land,  as 
explained  in  Art.  11,  both  Guernsey  and  Cornwall  consisting  of  igneous 
rocks.  This  would  give  a  supply,  in  less  than  eighteen  months,  which 
would  have  filled  the  low  district  to  overflowing,  supposing  it  to  have 
averaged  72ft.  deep,  and  then  the  surplus  would  have  flowed  over  the 
lowest  part  of  the  "ridge,"  this  lake  would,  of  course,  have  prevented 
the  trees  from  ever  growing.  It  is  submitted,  therefore,  that  the  low 
district  theory  must  be  abandoned.  To  account  for  the  many  other 
instances  of  submarine  trees,  which  will  be  presently  proved  to  exist,  on 
the  south-western  coasts,  I  suppose  Dr.  Barham  would  have  proposed  many 
more  low  districts,  which  must  now  also  be  abandoned. 

Though  Dr.  Barham  admits  "  encroachments"  of  the  sea,  quoting  the  Rev. 
W.  Borlase's  statement  (Art.  133),  and  two  submersions  in  the  years  1014 
and  1099,  he  yet  uses  the  following  inadmissible  argument  in  the  form  of 
a  question.  "  It  is  admitted,"  he  says,  "  that  the  Mount  has  been  pretty 
much  what  it  is  for  at  least  800  years  [No] ;  what  hinders,  then,  but  that 
it  may  just  as  likely  have  maintained^  its  ground  for  2,000  years,  or  even 
a  longer  period  ?"  I  answer,  thnt  "  Domesday  Book"  proves  that  it  has 
not  maintained  its  ground  for  800  years ;  and  to  contend  that  it  did  so 
for  the  previous  1,100  years,  is  simply  begging  the  question  now  debated. 
In  truth.  Dr.  Barham  had  not  the  advantage  of  considering  the  effect  of 
Ptolemy's  positions  of  places,  nor  of"  Domesday  Book,"  nor  of  the  many 
classical,  middle  age,  and  modern  authorities  as  to  the  sinkings  of  land  on 
the  French  coasts,  which  have  been  laid  before  the  reader.  Dr.  Barham 
quotes  Morery's  Dictionary  as  to  the  former  esistence  of  a  forest  round  Mont 
S.  Michel,  which  he  disbelieves.  This  disbelief  would  have  been  reasonable 
enough  if  the  statement  as  to  the  existence  of  the  forest  had  not  been,  as 
it  is,  abundantly  corroborated.  He  did  not  know  that  sinkings  of  land 
have  been  the  rule,  and  not  the  exception,  all  along  the  French  coasts,  and 
that  the  like  may  therefore  be  true  of  the  Cornish  coast  opposite.  In  short, 
he  has  not  accepted   the  great  axiom  that  all  geological  effect?,  such  as 


•  See  a  paper  on  the  Mechanical  Principles  of  the  Action  of  Propellers,  "  Transactions 
of  the  Institution  of  Naval  Architects,"  1865,  vol.  vi. 


•  "Outlines  of  Astronomy,"  1864,  Art.  3696. 
+  Principles  of  Geolog:y.  1867,  p.  278. 

X  The  word  is  "obtained  "  in  my  MS,  copy    but  I  think  it  must  have  been  "  main- 
tained" originally. 
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elevations  and  depressions  of  land,  which  are  known  to  have  often  occurred 
in  every  part  of  the  world,  are  due  to  causes  still  in  action. 

165.  I  agree  with  Mr.  Pengelly  that  the  ground  cannot  have  heen 
ivashed  mvay  since  Diodorus's  time  (much  less  can  it  have  heen  washed 
away  since  1086).  He  arrives  at  the  conclusion  that  "  twenty  thousand 
years  have  barely  sufficed  to  carry  us  back  to  the  '  wood '  era,  on  the 
hypothesis  of  washing  away  (M.S.  p.  19). 

The  ancient  block  of  tin  which  was  dredged  up  about  1823,  in  Palmouth 
harbour,*  if  we  suppose  it  to  have  dropped  during  its  transit  to  the  Isle  of 
Ictis  (and  I  know  not  what  else  can  be  inferred  from  finding  it  there) 
would  seem  to  place  Ictis  opposite  Falmouth  harbour,  and  therefore  twenty 
miles  east  of  St.  Michael's  Mount.  Sir  Charles  Lyell's  views,  in  the  new 
volume  of  his  grand  work,  as  to  the  identity  of  the  Mount  with  Ictis,  are 
similar  to  Mr.  Pengelly's,  whom  he  quotes. 

166.  I  have  before  me  in  extenso  Dr.  Boase's  paper  (with  section)  on 
sandbanks  on  the  N.W.  shore  of  Mount's  Bay,t  called  the  Greens.  He 
arrives  at  the  conclusion  that  "  it  appears  probable  that  at  a  remote 
period  these  banks  filled  the  greater  part,  if  not  the  whole  of  the  Bay; 
and  that  they  have  been  for  ages  past,  as  at  the  present  day,  gradually 
diminishing  under  the  incessant  attacks  of  the  waves."  He  found  under 
a  bed  of  sand  ten  feet  thick,  and  under  a  bed  of  pebbles  about  si.'cteen 
feet  thick,  on  which  the  sand  rested,  masses  having  the  appearance  of 
decayed  timbers  of  a  ship,  perforated  by  JPholas  Dacti/lus.  Large  trunks 
and  branches  of  trees  were  laid  along  in  every  direction,  in  a  bed  of  very 
dark  brown  colour.  Some  portions  of  the  branches  were  perfect,  being 
covered  all  round  with  bark,  in  a  state  of  great  preservation ;  the  trunks 
are  never  entire,  being  split  longitudinally,  as  if  they  had  heen  crushed. 
The  trees  were  small,  from  six  to  nine  inches,  rarely  a  foot  in  diameter. 
One  piece  was  fourteen  feet  long,  but  not  an  entire  trunk.  Far  the 
greatest  part  of  the  wood  is  hazel,  with  pieces  of  alder,  elm,  and  oak ; 
these  are  interspersed  with  decayed  plants  and  bark,  leaves,  and  twigs  of 
trees,  sufficiently  perfect  to  show  that  they  were  almost  entirely  hazel. 
Hazel  nuts  were  very  abundant,  the  shells  in  a  good  state  of  preservation, 
but  the  kernels  have  entirely  disappeared.  There  were  stems  and  seed 
vessels  of  grasses  and  fragments  of  insects, J  particularly  elytra  and 
inaudibles  of  the  beetle  tribe,  still  displaying  the  most  beautiful  shining 
colours.  On  exposure  to  the  air  these  soon  crumbled  into  dust.  He 
remarked  a  fcetid  odour  resembling  sulphuretted  hydrogen  gas.  Similar 
terrestrial  remains  extended  into  the  marsh  beyond  high-water  mark,  as  in 
Guernsey. 

The  section  shows  the  ligneous  bed  (not  lignite),  3ft.  thick  and 
extending  240ft.  northwards  from  high  water  into  the  marsh,  and  upwards 
of  100yds.  southward  to  low  water,  where  the  top  of  it  (covered  with  a 
little  sand)  forms  the  sea-bed,  being  continuous  all  under  the  beach  and 
the  Green,  from  the  marsh  to  low  water.  Some  parts,  as  we  have  seen, 
had  the  branches  "perfect,  covered  all  round  with  bark,  and  in  a  state  of 
great  preservation,"  plainly  signifying  that  we  are  not  obliged  to  go  back 
to  an  earlier  period  than  1099  for  their  submergence.  I  think  there  can 
be  no  doubt  that  within  the  Christian  period  the  trees  must  have  been 
alive  and  flourishing.  I  can  see  no  reason  for  attributing  them  to  an 
earlier  date,  so  far  as  regards  the  description  and  state  of  preservation  of 
the  wood,  than  similar  deposits  of  about  that  date  on  the  Gorman  and 
Breton  coasts.  They  are  only  somewhat  darker  in  colour  than  the  sub- 
marine wood  of  the  shores  of  Jersey,  which  is  as  recent  as  1356,  and  from 
which  I  do  not  gather  that  they  differ  in  other  respects. 

167.  Sir  Henry  dela  Beche,§  speaking  of  the  whole  English  coast  which 
lies  west  of  the  3°  of  west  longitude,  says  "  submarine  forests  are  so 
common  that  it  is  difficult  not  to  find  traces  of  them  in  the  district  at  the 
mouths  of  all  the  numerous  valleys  which  open  upon  the  sea,  and  are  in 
anv  manner  silted  up,  so  that  we  may  consider  they  once  formed  creeks, 
or 'the  bottoms  of  estuaries."  Sir  Henry  then  gives  details  as  to  various 
submarine  forests  on  the  south  coasts  of  Devon  and  Cornwall,  on  the 
north-west  coasts  of  Cornwall  and  Devon,  and  on  the  north  coast  of 
Somerset  as  far  east  as  Bridgewater.  In  some  of  these  pre-historic  remains 
were  found,  which  I  attempted  to  show  in  the  latter  part  of  Art.  133,  did 
not  necessarily  prove  that  the  very  latest  sinkings  there  took  place  in 
pre-historic  times.  And  ot  the  others  the  terrestrial  remains  are  of  species 
still  in  existence  near  at  hand.  The  elytra  and  mandibles  of  beetles  are 
a  parallel  case  to  Oge'es  fact  of  the  year  709,  "  when  a  prodigious  quantity 
of  insects  and  plants  of  all  species  died  and  rotted  in  the  marshes  of 
Dol."||  And  Mr.  Herapath's  remarks  on  the  still  fcetid  state  of  the 
remains  of  the  Genus  Synapta,  off  Guernsey,  perhaps  also  signify  a  date 
not  earlier  than  709.^'    If  the  Eev.  W.  Borlase  (Art.  133),  instead  of  using 


*  "  Lyell's  Principles  of  Geoloj^y,"  1867,  p.  451. 

t  "  On  the  Sand  Banks  of  the  N.  Shores  of  Mount's  Bay,"  by  H.  S.  Boase,  M.D.,  vol.  ii., 
p.  136,  &c.,  of  "  Trans.  Eoy.  Geo.  Soc.  of  Cornwall,"  read  Oct.,  1826. 

t  Og^e  mentions  the  prodigious  quantity  of  insects  and  plants  found  in  Britanny  under 
like  circumstances. 

§  "  Eepoi-ton  Cornwall,"  &c.,  p.  il7,&e. 

II  Sec  last  part  of  second  paragraph  of  Art.  76. 

%  See  tliird  paragraph,  Art.  121. 


the  round  number  1000,  had  happened  to  say  1043,  it  would  have  fixed  his 
subsidence  in  709,  which  was  the  year  of  the  great  subsidence  about  Mont 
S.  Michel  and  the  neighbouring  coasts  of  Normandy  and  Britanny. 

We  have  still  Vice-Admiral  Thevenard's  submersion  "  of  the  western 
extremity  of  England  near  the  Scilly  Isles  at  the  commencement  of  the 
ninth  century,"  to  account  for,  see  Art.  209.  But  I  do  not  insist  on  this. 
He  may  have  meant  the  eighth  century,  when  the  Rev.  W.  Borlases's  and 
the  great  French  submergence  (709)  took  place. 

168.  At  Mainporth,  between  Mawnan  and  Falmouth,  the  Rev.  Canon 
Rogers  noticed  the  submarine  stump  of  an  oak  in  the  situation  in  which  it 
grew,  the  roots,  as  usual,  running  amid  peat,  bearing  evidence  of  having 
been  formed  in  marshy  ground,  and  containing,  he  thought,  the  leaves  and 
roots  0^  Iris pseudacortis  (the  common  yellow  flag),  now  growing  in  the 
adjoining  marsh.*  He  also  saw  remains  of  a  submarine  forest  with  stumps 
of  oaks  and  willows  where  they  grew  a  little  above  low-water  mark,  at 
Porthleven,  near  Helston.f 

"  In  the  Hayle  estuary  we  again  have  evidence  of  trees  and  vegetable 
accumulations  beneath  the  present  level  of  the  sea,  and  under  the  Dunbar 
Sands ;  at  the  mouth  of  the  Camel  a  similar  bed  has  been  seen.  Traces  of 
submarine  forests  occur  also  at  Perron  Forth,  Lower  St.  Columb  Forth, 
and  Mawgan  Forth,  between  these  two  localities.  A  similar  vegetable 
bed  is  stated  to  be  found  beneath  Braunton  Burrows,  at  the  embouchure  of 
the  Taw  and  Torridge,  near  Barnstaple  and  Bideford.  At  Porlock  a 
small  submarine  forest  is  well  exhibited  at  very  low  tides,  the  stumps  of 
trees,  which  appear  chiefly  oaks,  standing  "  in  the  positions  in  which  they 
grew.  The  present  action  of  the  sea  has  bared  these  trees  by  removing 
the  silt  and  sand  which  once  covered  them,  as  can  be  seen  by  the  con- 
tinuation of  the  same  bed  of  vegetable  matter  inland,  beneath  sands  and 
silt,  behind  the  present  shingle  beach  that  merely  reposes,  as  can  easily  be 
seen,  upon  the  inclined  plane  of  the  submarine  forest."^  The  description  in 
the  last  sentence  is  exactly  true  of  much  of  the  north-west  coast  of  Guernsey. 
Sir  Charles  Lyell  says  if  we  "  turn  to  the  Bristol  Channel,  we  find  that 
both  on  the  north  and  south  sides  of  it  there  are  numerous  remains  of 
submerged  forests;  to  one  of  these,  at  Porlock  Bay,  on  the  coast  of 
Somersetshire,  Mr.  Godwin-Austen§  has  lately  called  particular  attention, 
and  has  shown  that  it  extends  far  from  the  land."  ("  Principles  of  Geology," 
1867,  p.  545.)  Sir  Charles  supposes  that  a  woodland  tract  once  extended 
all  across  the  Bristol  Cliannel  from  Somersetshire  to  Wales,  through  the 
middle  of  which  the  ancient  Severn  flowed.  If  such  a  tract  of  land  once 
existed,  he  well  observes,  the  caves  and  fissures  in  the  precipitous  cliffs  on 
the  south  coast  of  Glamorganshire  may  have  been  frequented  by  various 
animals,  all  now  extinct.  In  all  this  there  is  nothing  to  prove,  that 
submergences  of  the  forests  referred  to  iu  this  article,  may  not  have  taken 
place  within  the  historical  period. 

169.  Sir  Henry  proceeds  to  say,  that  "  another  smaller  vegetable  accu- 
mulation is  found  near  Minehead;  and  among  the  compressed  plants  and 
trees  the  bones  and  horns  of  the  red  deer  have  been  discovered,  a  species 
still  wild  in  the  adjoining  district  of  Exmoor.  Proceeding  eastward  along 
the  southern  shores  of  the  Bristol  Channel,  a  submarine  forest  occurs 
beneath  a  considerable  portion  of  the  Bridgewater  levels,  and  which  is 
well  seen  to  pass  beneath  the  present  level  of  the  sea  towards  Stert  Flats. 
That  portion  which  appears  near  Stolford  has  been  described  in  detail  by 
Mr.  Leonard  Horner,  ||  who  notices  Zoster  a  oceanica  among  its  peat. 
Professor  Buckland  and  the  Rev.  W.  D.  Conybeare  consider  that  the  trees 
at  Stolford  afford  very  clear  evidence  of  having  grown  on  the  spot  where  they 
are  now  seen,  and  they  have  further  noticed  that  trees  of  large  dimensions — 
fir,  oak,  and  willow — are  found  in  the  marshes  of  the  levels  at  the  depth  of 
of  15  or  20ft.  from  the  surface ;  trunks  lying  prostrate,  and  stumps  with 
their  roots,  in  the  upright  position  in  which  they  grew.  Intermingled  with 
them  are  furze-bushes  and  hazel-trees  with  their  nuts  ;  the  whole  being, 
as  it  were,  bound  together  by  a  bed  of  reeds  and  other  palustrine  plants.'ll 

"  Part  of  this  vegetable  accumulation  may  be  comparatively  modern." 

170.  All  the  terrestrial  relics,  now  submarine,  bear  so  close  a  resemblance 
in  their  character  to  the  submarine  relics  on  the  French  coasts,  which  we 
Icnow  have  been  submerged  for  the  most  part  within  the  last  dozen  cen 
turies, — that,  as  I  believe,  we  can  scarcely  avoid  coming  to  the  conclusioij 
that  the  submarine  trees  and  terrestrial  vegetation,  now  below  the  sea  on 
tbe  English  coasts,  must  be  equally  modern.  On  the  occasion  of  my 
reading  a  paper  on  this  subject  to  the  Geological  Section,  at  Birmingham, 
I  exhibited  part  of  a  submarine  tree  taken  from  the  sea-bed  near  St. 
Helier,  where  it  must  have  been  covered  at  high  tides  with  from  15  to 
20ft.  of  water.  This  specimen  which  I  had  previously  caused  to  be  split 
along  its  centre,  one  of  the  committee  said  he  thought  was  "  modern,"  and 
no  one  dissented. 

171.  "It  is  certain,"  says  Abbe  Manet,  p.  33,  "that  the  famous  Bernard 


*  "Trans.  Gaol.  Soc.  of  Cornwall,"  vol.  iv.,  p.  431. 

t  Ibid,  vol.  i.,p.  236,  and  vol.  iv.,  p.  432. 

j  Su-  H.  de  la  Beche's  "  Cornwall,"  Ac,  p.  118. 
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d' Abbeville  who  went  to  live  there  in  the  year  1089," — that  is  to  say,  in 
the  then  peninsula  of  Chausey,  see  Art.  58  (second  paragraph)  "  left  it 
about  the  year  1105.''  It  is  possible  that  Chausey  may  have  become  what 
it  is  now,  namely,  a  large  group  of  rocks  six  miles  distant  from  the  coast, 
and  all  bare,  except  the  chief  one  which  is  about  a  thousand  paces  long, 
and  covered  with  a  sandy  soil,  in  the  year  1099.  When  we  consider  the 
great  distance  towards  Cornwall  which  the  neutral  district  of  the  Channel 
Islands  seas  extends,  it  is  at  least  possible,  as  I  have  said,  that  the  sinking 
may  have  extended  all  across  the  English  Channel  to  Western  Normandy. 
In  the  saiiae  way  the  Rev.  W.  Borlase's  date  of  about  Ihl  for  the  submer- 
sion near  St.  Michael's  Mount,  may  have  been  at  the  identical  date  of  the 
great  French  submergence  in  709.  Therefore  the  sinkings  then  may  also 
have  extended  also,  across  the  English  Channel. 

SUMMABY  AS   TO   THE  ANCIENT  SOTJTH-WEST  CoAST  OE   BSITAIN. 

172.  The  Rev.  W.  Borlase  has  established  a  sinking  of  at  least  16ft- 
(perhaps  much  more)  at  the  Scilly  Isles  since  the  time  of  the  Roma^is,* 
which  accounts  for  the  loss  of  the  ancient  tin  mines,  and  Ptolemy  has 
correctly  laid  down  the  latitudes  and  longitudes  of  places  on  the  north 
coast  of  Britanny,  with  reference  to  the  Isle  of  Wight  and  Lixard  Point, 
although  the  English  Channel,  a  hundred  miles  wide,  intervened.  And 
though  some  of  his  figures  are  either  corrupt,  or  he  must  have  made 
mistakes  in  the  interior  of  France,  there  appears  to  be  no  reason  for  dis- 
believing his  position  of  the  Antoeuesta3um  promontory,  though  it  falls  far 
out  in  the  Bristol  Channel ;  because  he  could  do  correct  work,  and  there 
are  the  Lionesse  tradition  and  the  "inundations"  of  the  8th  century, 
1014,  and  1099,  to  support  that  position.  Moreover  we  have  seen  in  Art. 
48,  the  truth  of  the  tradition  that  Mont  S.  Michel  was  once  ten  leagues 
from  the  sea,  actually  established  by  his  position  of  the  mouth  of  his  river 
Argenis.f  All  this  lends  a  certain  degree  of  countenance  to  the  corrobo- 
rative traditions  as  to  supposed  lost  land  at  Seven  Stones.J  And  this 
again  is  supported  by  Florence,  of  Worcester's,  statement  that  St.  Michael's 
Mount  was  formerly  five  or  six  miles  from  the  sea;  aud  again  by  Ptolemy's 
position  of  the  Lizard  at  seven  miles  seaward  of  its  present  place,  and  as 
a  coping-stone  or  climax  to  the  whole,  we  have  the  actual  existence  of 
abundance  of  submarine  forests  on  the  south-west  coasts  of  England.  And 
no  violence  would  be  done  to  probability,  if,  by  reason  of  the  freshness  of 
some  of  the  trees,  &c.,  and  their  general  resemblance  to  other  submarine 
forests  on  the  French  coasts,  submerged  in.  709  and  since, — we  were  also 
to  lay  it  down  as  a  fact,  that  very  extensive  submeagence  of  land  on  the 
south-west  coasts  of  England,  must  have  taken  place  since  Ptolemy's  time, 
and  the  supposed  approximate  coast-line  then,  is  shown  on  the  map  in 
accordance  with  these  reasonings,  for  they  all  point  to  one  and  the  same 
conclusion. 

172a.  Notwithstanding  all  the  proofs  and  probabilities  in  opposition  to 
the  theory  that  the  mount  is  Ictis,  which  are  accumulated  in  this  chapter. 
My  friend,  Mr.  Pengelly,  in  answer  to  my  suggestion  that  his  paper  had 
better  be  written  without  insisting  on  the  identity  of  Ictis  with  the 
Mount,  declares  that  he  is  afraid  he  is  so  "  obtuse "  (the  word  is  his 
own)  "  as  to  be  utterly  unable  to  see  that  the  statement  in  Domesday 
Book  has  the  remotest  bearing  on  the  question."  "In  fact,"  he  says, 
though  he  has  read  all  he  can  find  on  the  topic,  he  has  "  not  found  even 
the  ghost  of  an  argument  against  the  claim  of  the  Mount  to  be  con- 
sidered the  Ictis."  I  believe  my  readers  will  entertain  a  very  different 
opinion,  and  think  it  by  no  means  improbable  that  my  friend  himself 
may  before  long,  wish  he  had  adopted  the  suggestion.  He  is  sorry  to 
find  that  though  in  his  "  Submerged  Forests,"  he  correctly  quoted  Dr. 
Boase,  the  doctor  himself  is  in  error.  "  It  was  not  Florence,  but  William 
of  Worcester  (about  1478)  who  states  that  the  mount  was  'formerly  five 
or  six  miles  from  the  sea,  and  enclosed  with  a  very  thick  wood.'  He 
does  add  that  it  was  formerly  called  '  Le  Hore  rock  in  the  Wodd,'  but 
he  does  not  mention  its  name  in  the  British  language.  I  (Mr.  Pengelly) 
have  lately  had  an  opportunity  of  perusing  his  Itinerary, — written  in 
Latin."  Mr.  Pengelly  has  "  also  perused  Florence  of  Worcester,  who  does 
not,  in  any  way,  allude  to  the  Mount,"  meaning,  I  suppose,  that  as  the 
Mount  is  not  mentioned  by  name,  the  catastrophe  of  1099  casnot  refer  to 
it.  To  be  consistent,  my  friend  ought  to  go  further  and  argue  that 
because  no  locality  whatever  is  mentioned  for  the  destructive  event  of 
1099,  that  therefore  that  event,  though  stated  by  Florence  and  cor- 
roborated by  the  Saxon  Chronicle,  occurred  nowhere,  but  is  a  myth  ; 
w'hich  would  be  absurd.  I  submit,  on  the  other  hand,  that  those  who 
search  for  scientific  truth,  and  like  myself  care  for  nothing  else  in  this 
ni:itter,  will  be  glad  of  the  elucidation  afforded  by  the  event  of  1099, 
because  it  explains  the  loss  of  the  200  acres,  which  would  otherwise  be 
unexplainable.  I  have  argued  this  question  at  much  greater  length  than 
I  otherwise  should,  out  of  deference  to  my  friend ;  for,  as  I  think,  most 


*  Art.  150. 

t  U'  the  Lionesse  country  really  existed  it  was  probably  submerged  in  the  8th  eentury 
or  1014,  for  no  such  name  occurs  in  Domesday  Book. 
X  See  eomraeucement  of  Art.  lli. 


of  my  readers  will  before  now  have  arrived  at  the  conclusion  that  the 
identification  of  the  Mount  with  Ictis  is  an  untenable  position.  I  have  no 
book  of  reference  here  except  "  Watts's  Bibliographical  Dictionary,"  which 
makes  no  mention  of  William  of  Worcester,  but  gives  "  William  of  New- 
borough.  Historia,  sive  Chronica  Rerum  Anglicarum,  ed  a  Tho.  Harene 
Oxon.  1719,  8vo."  Put  he  (Watts)  does  not  give  the  date  of  the  history,  l' 
however,  accept  the  date  1478,  on  my  friend's  authority,  and  presume 
he  means  to  contend  that  since  the  record  as  to  the  former  distance  of 
"five  or  six  miles  from  the  sea,"  is  of  such  a  comparatively  modern  date. 
that  therefore  it  is  not  to  be  believed  in;  if  so,  that  is  an  opinion  from 
which  I  entirely  dissent.  I  think  we  ought  to  follow  the  usual  rule 
and  believe  ancient  records  which  contain  statements  neither  impossible 
or  improbable,  especially  if  the  author's  veracity  (as  in  this  case)  has  never 
been  called  in  question.  If  William  of  Worcester  only  recorded  this 
important  fact  in  1478,  he  doubtless  had  authority,  and  did  not  forge  it. 
1726.  I  think  my  friend's  is  another  case,  in  acidition  to  several  which 
have  been  noticed  in  previous  chapters,  where  distinguished  men  of  science 
occasionally  cannot  see  and  do  not  believe  facts  opposed  to  their  own  pre- 
conceived ideas.  Though  the  high  and  unimpeachable  authority  of 
"Domesday  Book"  establishes  fully  that  the  Mount  was  at  least  eight 
times  as  extensive  in  1086  as  at  present,  and  though  he  himself  fully 
establishes  the  fact  that  the  "  washing  away"  can  only  have  been  of  trifling 
amount  in  the  last  2,000  years,*  and  though  "  Domesday  Book"  gives  us 
not  the  least  ground  for  believing  that  the  Mount  had  become  an  island, 
even  at  the  end  of  1,100  years  after  Diodorus,  yet  my  friend  is  utterly 
unable  to  see  the  fact  that  the  Mount  could  not  have  been  then,  and  con- 
sequently is  not  now,  the  ancient  Isle  of  Ictis.  More  especially  so  because 
though  "  Domesday  Book"  carefully  explains  when  estates  are  situated  in 
islands,  as  in  the  cases  of  Portland  and  Wight,  and  though  it  never  men- 
tions that  the  Mount  was  then  an  island  any  more  than  that  Tavistock  or 
any  other  properties  at  miles  distance  from  the  sea  were  islands;  yet  my 
friend  declares  that  he  has  "not  found  even  the  ghost  of  an  arcuraent 
against  the  claims  of  the  Mount  to  be  considered  the  Ictis."  Again, 
though  it  is  found  that  Florence  of  Worcester  and  the  Saxon  Chronicle 
both  agree  in  stating  to  the  effect,  that  on  the  11th  November,  1099 
(though  it  could  neither  have  been  an  equinoctial  nor  even  a  spring  tide 
and  conseijuently  must  have  been  a  sinking  of  land)  the  sea  "  came  out 
upon  the  shore,  aud  buried  towns  and  men  very  many,  and  oxen  and  sheep 
innumerable,"  and  though  more  than  200  acres  of  the  Mount  are  missing, 
my  friend  will  not  accept  this,  the  only  way  of  accounting  for  the  loss! 
simply  because  neither  Cornwall,  nor  any  other  county  is  mentioned  by  name. 
Neither  does  he  make  any  attempt  to  account  for  the  loss  himself.  A^ain, 
when  we  find  an  ancient  chronicler  declaring  positively  that  the  Motint 
"was  formerly  five  or  six  miles  from  the  sea,"  my  friend  will  not  believe 
this,  though  it  is  corroborated  by  Ptolemy's  position  of  the  Ociinum  pro- 
montory,  because  it  was  William  (not  Florence)  of  Worcester  who  stated 
so  about  1478.  Very  well,  there  is  nothing  incredible  in  William's 
statement,  and  we  may  not  disbelieve  and  entirely  reject  the  ancient 
chroniclers,  merely  to  suit  a  modern  theory.  Another  highly  distino-uished 
man  of  science  ridicules  the  idea  of  the  former  existence  of  the  Lionesse 
country,  by  calling  it  a  "  romantic  tale."  He  says,  "  Although  there  is 
no  authentic  evidence  for  this  romantic  tale,  it  probably  originated  in  some 
former  inroads  of  the  Atlantic,  accompanying,  perhaps,  a  subsidence  of 
land  on  this  coast."  As  this  eminent  gentleman  admits  that  there  may 
have  been  a  subsidence  of  land  and  an  inroad  of  the  sea  on  this  coast,  how 
can  he  arbitrarily  limit  either  its  length,  breadth,  or  depth  ;  as  if  he  meant 
to  say,  "  I  won't  believe  in  it  if  you  allege  that  it  exceeded  (a  certain 
mental  number  of )  acres."  Yet  the  gentleman  might  have  remembered  a 
case,  with  which  he  is  well  acquainted,  where  a  greater  tract  of  land  than 
I  contend  has  sunk  on  the  Cornish  coast,  namely,  2,000  square  miles,  were 
in  a  few  hours  converted  into  an  inland  sea  or  lagoon.  I  refer  to  the 
sinking  of  the  Runn  of  Cutch,  so  lately  as  in  June,  ISlQ.f  To  come 
nearer  home.  At  p.  549  in  the  1867  edition  of  "Principles  of  Geology," 
is  a  map  showing  the  "  Line  of  Coast  from  Nieuport  to  the  mouth  of  the 
Elbe,  in  which  changes  have  been  observed  since  the  historical  period." 
The  same  map  says  "  The  dark  tint  between  Antwerp  and  Nieuport  (about 
2,000  square  miles  in  area),  represents  part  of  the  Netherlands  which 
was  land  in  the  time  of  the  Romans,  then  overflowed  by  the  sea  before 
and  during  the  fifth  century,  and  aftervvards  reconverted  into  land." 
The  distance  along  the  coast  from  the  mouth  of  the  Elbe  to  Nieuport 
in  350  miles.  I  ask  why  onyone  doubts  that  extensive  tracts  of  land 
have  often  risen  and  sunk  during  the  historical  period  ?  If  these  gen- 
tlemen will  examine  Sir  Charles  Lyell's  "Principles  of  Geology,"  anc'  Mr. 
Charles  Darwin's  "  Voyages  of  the  Adventure  and  the  Beagle,'"  with  both 
of  which  works  they  are  well  acquainted,  they  will  find  plenty  of  other 
proofs  both  of  risings  and  sinkings  of  laud  within  the  historical  period, 
iloreover,  we  have  the  Rev.  W.  Borlase's  distinct  testimony  (Art.  150), 
establishing  a  sinking  of  at  least  sixteen  feet  at  the  Scilly  Islas  since  the 


*  See  liis  MS.  on  "  The  Insulation  on  St.  Jliihael's  Mount,',  pp.  19,20,21,  25. 
t  See  Lyell's  "Priuciijlcs  of  Geology,"  1S53,  p.  461. 
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Roman  invasion  of  Britain.  And  the  losses  of  land  caused  by  the  catas- 
trophes in  the  eighth  century,  in  1014,  ami  in  1099,  have  also  to  be  taken 
into  consideration.  My  friend's  argument  has  dwindled  now  only  to  this 
(for  I  think  everything  else  which  he  relied  upon  has  been  upset),  and 
it  starts  with  begging  the  very  question  which  is,  in  reality,  the  main  point 
in  debate  :  — "i/"  there  have  been  no  geographical  changes  on  the  coasts  of 
Cornwall  since  Diodorus'stime,  then  Mount  St.  Michael  must  be  Diodorus's 
Isle  of  Ictis,  because  there  is  not  now,  and  (begging  the  words  in  italics) 
there  cannot  have  been  then,  any  other  island  on  the  Cornish  coasts  large 
enough  to  be  worth  mentioning'' 

Volume  II,  which  will  be  published  when  one  hundred  subscribers  at  5s. 
each  are  obtained,  will  contain  : — 

Farther  accounts  of  submergences,  chiefly  about  Sercq. 

What  can  be  gathered  from  the  ancient  writers,  Nennius  and  Gildas. 
on  the  unique  privilege  of  neutrality  of  the  Channel  Islands'  seas  in  all 
wars  which  formerly  existed ;  and  its  probable  origin  in  sinkings  of 
land. 

Two  chapters  on  losses  of  land  on  the  French  coast  of  the  Bay  of 
Biscay.  It  is  not  a  little  remarkable  that  Pomponius  Mela  (a.d.  35)  says : 
— "  from  the  mouth  of  the  Garumna  (Gironde)  that  side  of  the  land  (of 
Gaul)  runs  into  the  sea,  and  is  opposite  the  Cantabrian  shores."  !Now, 
Cantabria  means  Biscay,  which  is  not  opposite  the  mouth  of  the  Gironde, 
but  Ptolemy's  ancient  mouth  of  the  Garumna  is  opposite  to  Cantabria  or 
Biscay  ;  and  the  Isle  of  Antros  may  not  have  been  Cordouan,  as  commonly 
supposed,  but  Antros  may  have  been  situated  as  shown  by  the  +  on  Map  2. 

A  forged  chart.  Probable  sinkings  of  land  at  the  mouth  of  the  Somme 
within  the  historical  period  ;  and  on  the  coast  of  Belgium,  Holland,  and 
Schleswig. 

General  remarks  on  sinkings  of  land  in  various  parts  of  the  world, 
during  the  post-tertiary  period  and  down  to  the  present  time,  with  a  view 
of  showing  that  risings  and  sinkings  of  land  have  continued  to  occur 
throughout  all  geological  time.  Thus  an  attempt  is  being  made  to  trace 
a  small  part  the  operations  of  the  over-ruling  and  omnipotent  Creator. 


THE  AMERICAN  CHINA  MAIL. 

This  line,  inaugurated  at  the  commencement  of  the  present  year  by  the 
sailing  of  the  Colorado  from  San  Francisco  via  Honolulu  and  Kanagawa 
to  Hong  Kong,  is  considered  a  permanent  success.  Two  additional  steamers 
of  the  Pacifi;  Mail  Steam  Ship  Company,  the  Oreat  Mepuhlic  and  the 
Celestial  Empire,  are  to  leave  New  York  on  May  1  and  June  1, 
respectively,  to  take  their  places  in  the  China  line.  The  first  of  these 
vessels  was  built  in  the  shipyard  of  Henry  Steers,  at  Greenpoint,  N.Y.  ; 
the  second,  being  the  exact  counterpart  of  the  Great  Republic,  was  built 
by  Mr.  W.  H.  Webb,  N.Y.  The  sister  ships  are  the  largest  wooden 
merchant  steamers  ever  built  in  the  United  States.  Their  dimensions  are 
as  follows : — Length  between  perpendiculars  at  load  line,  360ft. ;  breadth, 
extreme,  including  outer  planking,  50tt. ;  depth  of  hold  to  top  of  spar-deck 
beams,  amidships,  31ft.  6ins.  Each  vessel  has  three  full  decks,  an  orlop- 
deck  at  each  end,  extending  to  boiler  and  engine  bulkheads,  also  a  platform 
in  lower  hold  to  receive  cargo  and  coal.  The  floors  are  entirely  of  white 
oak,  and  the  sides  of  pitch  pine. 

The  following  are  the  particulars  of  the  engines,  built  at  the  Novelty 
Iron  Works,  New  l^ork  : — Each  vessel  has  a  beam  engine  of  lOSins. 
diameter  of  cylinder,  and  12ft.  stroke  of  piston,  fitted  with  balanced 
poppet  valves  and  Allan's  adjustable  cut-ofi'  ;  a  surface  condenser  with 
compressed  wood  packings  forthe  tube  joints,  and  supplied  with  condensing 
water  by  an  independent  rotary  pump,  driven  by  a  pair  of  direct-acting 
engines  placed  between  air  pumps  and  cranks;  the  feed  pumps  having  each 
its  own  suction  pipe  from  tank,  and  discharge  pipe  to  boilers ;  the 
horizontal  tabular  boilers  placed  forward  of  the  engine,  fore  and  aft  the 
ship,  and  uptakes  connecting  into  one  funnel. 


COEEESPONDENCE. 


AN  UNFORTUNATE  STEAM  NAVIGATION  COMPANY. 

The  Bahia  Steam  Navigation  Company  recently  purchased  the  Clyde- 
built  river  steamers  Vesper,  Lennox,  and  Leven,  for  the  South  American 
River  Wade ;  the  first  of  these  vessels  was  built  last  year  by  Messrs. 
Barclay,  Curie,  and  Co.,  for  Capt.  Campbell,  and  was  engaged  plying  on 
the  Glasgow  and  Kilmun  line  up  to  the  time  of  her  purchase  by  the 
Bahia  Company,  when,  having  been  re-named  the  Leitao  Currha,  she  sailed 
from  the  Clyde  on  the  3rd  January  last,  and  foundered  on  the  19th  of  the 
same  month,  about  forty-five  miles  north-west  of  St.  Ives.  Shortly  after 
mid-day  on  the  19th  January,  her  iron  plates  on  both  sides  began  to  break 
and  part  asunder,  and  about  3  p.m.  she  broke  into,  and  before  all  the 
people  could  be  removed  from  the  ship  to  the  steamer  Vigilant,  which 
providentially  hove  in  sight,  three  men  went  down  with  her  and  perished. 
The  crew  which  joined  the  Vesper  when  she  put  into  Holyhead,  were 
dissatisfied  with  the  condition  of  the  ship,  which  they  considered  was  not 
sea-worthy,  and  only  on  compulsion  were  they  induced  to  fulfil  their 
engagement.  The  Vesper  was  170ft.  long,  by  18ft.  beam.  The 
other  two  vessels,  the  Lennox  and  the  Leven,  were  each  140ft.  long, 
by  14ft.  beam,  and  55  tons  register,  and  were  built  in  1864  by  the 
Clyde  Shipbuilding  Company,  near  Port-Glasgow,  and  engined  by 
Messrs.  Rankin  and  Blackmore,  Eagle  Foundry,  Greenock,  for  the 
Dumbarton  Steam  Packet  Company,  both  steamers  being  until  recently 
engaged,  carrying  goods  and  passengers  betwixt  Glasgow,  Dumbarton,  and 
Greenock.  Having  been  purchased  from  their  owners  by  the  Bahia  Steam 
Navigation  Company  for  the  South  American  river  trade,  and  re-named 
respectively  the  Tavarnes  Baston  and  the  Sevarres,  the  tiny  craft  had 
their  paddle-wheels  unshipped,  and  having  been  rigged  as  schooners,  were 
towed  down  Channel.  The  Tavarnes  Baston  (late  Lennox)  had  only  been 
left  a  few  hours  by  the  tug-steamer,  when  she  drove  ashore  under  Salthill 
Station,  near  Kingston,  and  became  a  total  wreck  on  the  I7th  March. 

The  Sevarres  (late  Leven)  left  the  river  on  the  2nd  March,  and  was  left 
by  the  tug  below  Ailsa  Craig.  Having  been  subsequently  forced  to  seek 
shelter  in  Lockryan,  she  again  started  on  the  7th  March,  and  was  left  by 
the  tug  far  down  the  channel,  and  was  abandoned  in  a  sinking  state  off^ 
the  coast  of  Ireland  on  the  20th  March,  thus  making  the  third  steamer 
belonging  to  the  Clyde,  purchased  by  the  Bahia  Company,  which  has  been 
lost  in  the  Channel  within  the  past  few  weeks.  The  value  of  the  three 
vessels  is  estimated  at  from  £8,000  to  £10,000.  The  propriety  of  sending 
such  a  class  of  vessels  to  sea,  especially  at  the  season  of  the  year  when 
they  left  the  Clyde,  is  very  questionable  even  in  a  commercial  point  of 
view,  apart  altogether  from  the  risk  of  human  life  which  attended  such 
venture. 


We  cannot  hold  ourselves  responsible  for  the  opinions  of  our  Correspondents. 


FLOATING  STEAM  FIRE-ENGINES  FOR  CALCUTTA. 

To  the  Hditor  of  The  Aetizan. 
Deae  Sie. — We  notice  in  your  last  number  that  you  state  the  hull  for 
the  "  Floating  fire-engine  for  Calcutta  "  was  built  by  Messrs.  Richardson, 
Duck,  and  Co.,  on  the  Tyne.  Will  you  please  insert  in  your  next,  that 
the  hull  was  designed  and  built  by  Messrs.  Richardson,  Duck,  and  Co.,  of 
Stockton-on-Tees,  and  oblige.  Yours  truly, 

RiCHAEDSOK,    DrCE,   AND   Co. 
South  Stockton  Iron  Shipyard,  Stockton-on-Tees, 
April  25th,  1867. 


EEVIEWS  AND  NOTICES  OE  NEW  BOOKS. 


The  Channel  Hailways  connecting  JEngland  and  France.  Illustrated  by 
Chart  of  Soundings,  and  lithographed  plans.  By  Jambs  Chalmers, 
Inventor  of  the  Chalmers'  Target.  Second  edition.  London :  E.  and 
F.  N.  Spon.     1867. 

The  character  of  this  project  was  briefly  explained  in  our  review  of  the 
first  edition  of  the  work,  in  The  Astizan  for  November,  1861,  page  260. 
It  is  originally  to  coimect  England  and  France  by  a  strong  iron  tube,  im- 
bedded at  the  bottom  of  the  sea,  and  capable  of  containing  two  lines  of  rail. 
The  author  now  proposes  to  use  two  tubes,  cased  with  timber,  and  lined 
with  brick,  each  containing  a  single  line,  and  reaching  from  shore  to  shore 
on  the  bottom  of  the  channel,  the  main  portion  of  the  work,  from  embank- 
ment to  embankment,  being  eighteen  miles  in  length ;  three  ventilators, 
one  in  mid-channel,  and  one  about  a  mile  from  either  shore,  to  supply  the 
requisite  quantity  of  air.  We  need  not  go  any  deeper  into  the  merits  of  the 
project,  as  we  have  had  no  occasion  to  change  oui'  opinion  expressed  in 
the  previous  notice.  We  may  add,  however,  that  the  fact  of  the  project  not 
having  met  with  gi'eater  success  hitherto,  is  due  chiefly  to  the  aversion  of 
the  monied  classes  to  contributing  to  the  furtherance  of  a  project  open  to  so 
much  controversy.  At  this  moment  the  Wapping  Thames  Tunnel  is  still 
the  longest  artificial  subaqueous  passage  in  the  world  ;  some  similar  tunnels 
proposed  of  late  years,  such  as  the  Mersey  Timnel  between  Liverpool  and 
Birkenhead,  or  the  East  River  Tunnel,  between  New  York  and  Brooklyn,  do 
not  seem  to  find  much  favour  with  capitalists  and  the  public  at  large,  and 
yet  neither  of  these  projects  contemplate  passages  under  sea  of  more  than 
one-tenth  the  length  of  the  proposed  chaimel  tubes.  We  think,  therefore, 
that  an  application  of  Mr.  Chalmers's  principle  in  the  Mersey,  the  East 
River  Sound,  or  between  the  Scylla  and  Char-ybdis  should  precede,  instead 
of  following  the  realisation  of  his  channel  railway,  which  will  hardly  meet 
with  the  favour  of  the  public,  so  long  as  it  has  not  a  soimd  footing  in  a 
substantial  precedent. 
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The  Technologist.  A  Record  of  Science,  its  Progress,  Literature,  and  Prac- 
tical Appliances.  Edited  by  Eldridge  Spratt,  Esq.  New  series. 
London  :  Kent  and  Co.     1867. 

"Popular  Science"  has  got  some-what  into  disrepute  since  penny  papers 
commenced  making  stop-gaps  of  stray  bits  and  morsels  of  that  commoditj', 
■which  they  served  to  their  readers  as  sound  nutriment,  which  sooner  or  later 
proved  altogether  indigestible  of  late  years  only  some  writers  of  merit  have 
taken  to  couching  their  works  in  language  doubtless  not  intended  for  the 
humblest  intellects,  yet  sufficiently  divested  of  special  technical  tei-ms  as  to 
bring  them  within  the  reach  of  intelligent  outsiders.  This  tendency  we  cannot 
but  fully  approve  of,  howsoever  we  may  object  to  the  manufactm'e  of  articles 
of  scientific  literature  for  consumption  "  hj  the  million,"  or  "  o  la  portee 
des  gens  du  monde,^'  as  the  French  term  is.  The  "  Popular  Science  Review" 
has  done  much  to  counteract  the  injurious  influence  of  "  scientific  "  penny 
literature,  and  if  it  has  not  entirely  put  down  the  interlopers  this  is  due 
chiefly  to  its  appearing  only  at  longer  intervals.  The  periodical  under 
notice  being  published  in  monthly  shilling  parts,  is  likely  to  secm-e  popu- 
larity at  least  amongst  the  o'\\Tiers  of  shorter  purses  who  are  yet  desirous  of 
intellectual  improvement  in  the  various  branches  of  science.  A  statement 
of  the  contents  of  the  last  number  which  we  have  before  us  will  give  a 
fair  idea  of  the  character  of  the  "  Technologist."  We  find  in  the  April 
number  articles  on : — 

The  Samaritans  and  the  Samaritan  Pentatench. 

The  Commerce  of  Mexico. 

Vegetable  Fibres  available  for  Textile  Fabrics. 

The  Eoyal  Society  Soiree. 

Is  Medicine  a  Science? 

On  the  Mechanical  Process  of  Engraving. 

Capt.  Majendie  on  Small-arms. 

Reviews,  &c. 

This  bill  of  fare  contains  several  very  substantial  dishes,  and  much  praise 
is  due  to  the  caterer,  Mr.  Spratt,  for  the  appropriate  selection  and  the 
seasoning  by  which  they  are  rendered  more  palatable.  We  approve  the 
plan  on  which  this  publication  is  worked,  and  hope  it  will  more  and  more 
succeed  in  the  object  it  is  aiming  at,  which  is,  the  spread  of  scientific 
knowledge  in  all  its  branches  among  the  educated  but  non-professional 
classes. 

The  Doctrine  of  the  Correlation  of  Forces.     By  the  Rev.  J.  Ceanbeook. 

Edinburgh  :  Edmonston  and  Douglas. 

In  this  pamphlet  the  author  professes  to  give  a  review  of  the  evidence 
which  has  given  rise  to  the  gradual  growth  and  development  of  the 
theory  of  continuity,  so  prominently  brought  before  the  public  by  Mr. 
Grove  in  his  late  address  to  the  British  Association,  and  endeavours  to 
establish  its  claim  to  our  acceptance  by  the  force  of  the  evidence  adduced. 

Into  the  nature  of  that  evidence  it  is  necessary  that  we  should  inquire, 
in  order  to  test  the  value  of  the  general  conclusion  drawn  from  it. 

Mr.  Craubrook  starts  by  laying  down  the  principle,  that  the  two  funda- 
mental axioms  which  have  been  amply  verified  in  the  world  of  matters,  viz. : 
— ex  mhilo  nihil  fit  and  nil  fit  ad  nihilum,  apply  not  alone  to  matter,  but 
also  to  the  various  forces  by  which  matter  is  governed ;  that  is  to  say,  just 
as  there  is  no  adding  to,  nor  taking  from,  the  bulk  of  the  material  world, 
so  also  can  there  be  no  creation  nor  annihilation  of  force  in  nature ;  and 
he  justifies  this  assertion,  in  so  far  as  it  applies  to  the  physical  forces,  first 
by  reminding  the  reader  of  the  great  analogy,  and  the  mutual  dependence 
upon  one  another,  which  exist  between  light  and  heat,  between  heat  and 
chemical  force  or  affinity,  between  chemical  force  and  electricity,  between 
electricity  and  magnetism ;  and  then  from  the  well-known  fact  that  heat 
and  mechanical  work  are  mutually  convertible  and  indestructible,  he  draws 
the  conclusion  previously  stated. 

We  shall  here  observe,  that  up  to  this  point  we  agree  with  our  author 
in  that  we  feel  sure  that  scientific  observation  will  ultimately  be  able  to 
establish  beyond  a  doubt  that  all  the  forces  named  are  mutually  convertible  ; 
but  confining  our  remarks  to  our  own  world  we  do  not  see  how  he  can 
reconcile  the  assumption  of  the  non-creation  of  new  force  with  the  fact  of 
the  continuous  emission  of  heat  from  the  sun,  when  himself  admits  that 
such  heat  is  the  primary  source  of  all  force  or  power ;  for  to  all  intents 
and  purposes,  the  conversion  of  any  fresh  quantities  of  heat  received  by 
this  world  into  any  kind  of  force,  is  equivalent  to  the  creation  of  new 
force  upon  this  globe,  in  what  manner  soever  the  heat  of  the  sun  may  be 
generated,  or  whatever  be  its  cause. 

Mr.  Cranbrook  afterwards  passes  on  to  the  consideration  of  what  he 
terms  the  vital  forces,  namely,  those  forces  by  the  agency  of  which 
vegetable  and  animal  life  are  called  into  existence,  and  from  no  other 
evidence  but  the  analogy  or  similarity  of  nervous  with  electric  force,  he 
draws  the  conclusion  that  those  supposed  forces  are  similar  in  every 
respect  with  the  physical  forces  enumerated,  and  like  them  are  mutually 
convertible,  qualifying,  however,  his  assertion  by  the  following  statement, 
which  unquestionably  figures  in  his  essay  as  a  postulate  upon  which  the 
whole  theory  of  the  continuity  or  correlation  of  species  rests : 

"  There  are  four  planes  of  existence  which  maybe  regarded  as  being 
raised  ono  above  the  other.    The  first  is,  the  plane  of  elementary  oxistoneo ; 


the  second,  tlie  piano  of  chouiioal  compounds  or  of  the  minoral  kingdom : 
the  third  is  the  plane  of  vegetable  existence ;  and  the  fourth  the  plane  of 
animal  existence.  It  is  apparently  impossible  for  any  known  force  in 
nature  to  raise  matter  througli  all  these  planes  at  once  ;  on  the  cordrary., 
there  is  a  special  force  adapted  for  the  elevation  of  matter  from  each  plane 
to  the  plane  alove.  It  is  the  special  function  of  chemical  affinity  to  raise 
matter  from  plane  Xo.  1  to  plane  No.  2  ;  it  is  the  special  j^rerogativo  of  the 
force  of  vegetation  to  lift  matter  from  plane  No.  2  to  plane  No.  3 ;  and, 
finally,  the  force  of  animal  life  alone  enjoys  the  privilege  of  lifting  matter 
still  higher  into  the  plane  of  animal  existence." 

The  general  conclusion  which  he  draws  from  this  assumption,  supported 
by  the  well-established  principles  of  thermo-dynamics,  is  as  follows  : — 

"  With  regard  to  matter,  all  that  exists  has  been  formed  out  of  the  debris 
of  what  existed  in  the  past,  and  so  with  regard  to  force ;  creation  simply 
means  the  induction  of  a  special  mode  of  motion  (or  force)  out  of  a  previous 
and  different  one ;  expenditiu'e  means  nothing  more  than  the  passing  of  an 
existent  mode  of  motion  (or  force)  into  another." 

Now,  the  object  of  the  theory  which  the  essay  under  consideration 
defends,  is  avowedly  to  overthrow  the  received  method  of  accounting  for  the 
phenomena  of  diversity  and  mutability  in  nature  by  a  number  of  separate 
and  miraculous  creations :  and.  in  order  to  accomplish  this,  it  has  been 
necessary  to  assmne  in  the  postulate  above  quoted  that  "there  is  a  special 
force  adapted  for  the  elevation  of  matter  from  each  plane  of  existence  to 
the  i^lane  above,"  or,  in  other  words,  that  there  are  three  special  forces 
continuousl}''  at  work  to  bring  about  the  various  changes  which  are  con- 
tinuously going  on  in  the  material  universe,  and  those  phenomena  of 
diversitj'  which  constitute  the  charm  of  life,  and  which  had  heretofore  been 
held  to  be  the  direct  and  proximate  result  of  the  creative  power  of  God. 
This  theory,  therefore,  only  dethrones  God,  or  the  Creator,  or  Providence, 
in  order  to  replace  Him  by  three  special  forces  which,  though  they  are  said 
not  to  create,  are  yet  supposed  to  cause  changes  or  mutations  which,  in  so 
far  as  they  affect  the  mind,  and  to  all  practical  intents  and  i^urposes,  are 
really  new  creations. 

The  whole  of  the  ai'gumentation,  therefore,  and  the  assumptions  upon 
which  this  theory  rests,  appear  to  amoimt  to  nothing  but  a  quibble  of  words, 
of  which  not  the  least  remarliable  feature  is  the  substitution  of  the 
Trinity  as  comprehended  in  One  God  by  three  independent  special  forces  ; 
and,  at  any  rate,  it  is  an  open  question  whether  such  a  change  in  om-  creed 
will  tend  to  elevate  the  human  mind,  or  tend  to  increase  the  sum  of  human 
happiness.  For  ourselves  we  do  not  hesitate  to  answer  that  question  in  the 
negative;  and  we  shall  conclude  this  review  by  giving  expression  to  our 
unqualified  surprise,  that  any  person  should  be  found  willing  to  waste  so 
much  time  and  ingenuity  in  the  pursuit  of  an  object,  which  not  only  must 
be  unproductive  of  practical  results  for  good,  but  which  may  be  doubly 
mischievous ;  first,  by  upsetting  the  doctrine  of  responsibility  to  a  higher 
Being;  and,  secondly,  by  laying  the  seeds  for  that  belief  in  fatalism  which 
has  been  the  barrier  to  every  kind  of  progress  among  all  Asiatic  nations. 


On  the  Velocity  of  Steam  and  other  Oases,  and  the  true  Principles  of  the 
Discharge  of  Fluids.  By  R.  D.  Napiee.  London :  E.  and  P.  N. 
Spon.     December,  1866. 

This  pamphlet  is  divided  into  two  parts,  viz. : — Article  1,  On  the  Flow 
of  Gases;  and  Article  2,  On  the  General  Theory.  In  the  first  part  the 
author  endeavours  to  prove  "  that  the  greatest  rate  at  which  steam  will 
flow  from  a  boiler  through  an  orifice  into  a  vacuum  is  only  half,  or  rather 
less  than  half,  of  that  given  in  all  published  tables  on  the  subject."  In 
the  tecond  he  seeks  to  show  "  that  the  main  cause  of  the  contracted  vein 
has  been  overlooked,"  and  to  explain  "  all  the  difficulties  which,  so  far  as 
the  writer  is  aware,  exist  in  the  subject."  The  pamphlet  is  not  written 
in  very  lucid  language,  and  we  should  not  like  to  pass  judgment  on  its 
merits,  but  would  only  draw  our  readers'  attention  to  it,  as  a  further  con- 
tribution to  this  class  of  literature. 


System  der  teohnish  malerischen  Perspective.  Fiir  technische  Lehranstal- 
ton,  KunstaTcademien  v.nd  zum  Selbstunterrichte.  A  System  of  Pers- 
pective for  engineers,  painters,  &c.,  by  Feanz  Tilschee,  Professor  of 
Descriptive  Geometry  at  the  Polytechnic  Institution,  Prague.  With  an 
Atlas  of  16  plain  and  2  chromo-lithographic  sheets  of  engravings. 
Prague  :  Priedrich  Tempsky,  1867. 

The  object  of  this  work  is  to  give  the  student  a  complete  instruction 
in  the  laws  of  optics  upon  which  perspective  rests,  and  render  this 
instruction  unfailing  by  introducing  the  requisite  mathematical  elements 
of  that  science.  The  author  keeps  the  constructive  and  optical  principles 
of  perspective  entirely  distinct  from  each  other,  and  thus  summarises 
the  system  he  endeavours  to  introduce  : — 

If  we  consider  that  the  principles  of  construction  for  perspective  projections  arc  com- 
prised in  the  general  principles  of  construction  for  ccntr.il  (plain)  projections,  and 
cannot  be  understood  without  the  latter;  that  the  process  of  vision  from  which  the  lairs 
of  optics  are  derived,  is  in  itself  a  special  application  of  central  projection,  we  arrive  at 
the  conclusion  that,  in  drawing  un  a  system  of  perspective  the  laws  of  central  projection 


Mat  1,  1867.] 


THE  AUTIZAN, 


117 


should,  above  al],  be  developed  more  generally,  and  without  any  regard  to  their  applica- 
tion to  the  construction  of  perspective  imapres ;  that  the  essential  modifications  of  the 
general  method  of  construction  should  then  be  introduced.  Only  when  this  is  done,  n.ay 
we  proceed  to  derive  the  laws  of  optics  from  the  process  of  vision,  and  lay  down  those 
conditions  that  must  be  complied  with  to  transform  a  central  (plain)  into  a  perspective 
image.  Only  when  the  intimate  relations  between  both  sets  of  principles  have  been 
fully  understood,  the  latter  may  be  applied  to  the  projecting  and  perfecting  of  perspec- 
tive images. 

This  method,  or  at  least  the  manner  in  which  the  author  elucidates  it, 
may  be  seem  somewhat  involved,  yet  if  divested  of  unnecessary  deductions, 
it  seems  plausible  enough.  It  amounts  to  this,  that  in  teaching  mechanical, 
industrial,  or  artistic  drawing,  descriptive  geometry,  tlie  laws  of  optics, 
and  the  application  of  the  latter  to  perspective,  should  be  proceeded  with 
severally  and  gradually.  This  is  done  by  the  author  himself  in  some  300 
octavo  pages,  accompanied  by  an  atlas  of  18  folio  plates.  It  admits  of 
little  doubt  that  the  empirical  method  of  teaching  perspective  mostly  in 
use  at  the  present  day,  is  open  to  grave  objections,  and  the  introduction 
of  a  method  based  upon  the  principles  of  natural  philosophy  combined 
with  analytic  formulae,  has  become  a  desideratum.  It  seems  to  us,  how- 
ever, that  Herr  Tilscher  has  gone  somewhat  too  far  ;  we  do  not  think  his 
system,  being  rather  circuitous  and  intricate,  will  tend  to  render  the 
subject  as  attractive  to  the  student  as  might  be  wished. 

The  whole  work  is  divided  into  three  parts,  viz.  : — 

1st.  General  principles  of  construction  of  central  images  of  objects, 
based  upon  the  "  method  of  projective  distances  as  a  method  of  central 
projection." 

2nd.  Special  modifications  of  the  method  of  projective  distances,  as 
applied  to  the  construction  of  central  images,  and 

3rd.  Principles  and  methods  of  application  of  the  central  projection  to 
the  construction  of  perspective  images. 

To  those  who  make  a  special  study  of  the  science  of  perspective,  Herr 
Tilscher's  work  will  be  invaluable,-  but  for  tutorial  purposes  or  for  self- 
instruction,  where  the  student  has  little  spare  time  on  hand,  it  will  be 
impossible  to  make  use  of  it,  at  least  in  this  country.  As  a  monography 
of  the  subject,  it  is  very  well  got  up  and  highly  creditable,  both  to  the 
author  and  publisher. 


Die  Operafionen  der  xsterreicMscTien  Marine  ivcihrend  des  Kriegs  18fi6. 

(The   operations   of  the  Austrian  navy  durirfg  the  war   of  1866.     The 

Episode   on  the   Lake  of   Garda,   the  Italian  Attack   of  the  Island  of 

Lissa  and  the  Battle  of  Lissa.      By  S.  Zieglee,  Vienna :  Carl  Gerold 

and  Sohn,  1867. 

From  1827,  when  the  united  navies  of  Great  Britain,  France  and  Russia, 
under  Codrington's  command,  annihilated  the  Turkish  fleet,  at  Navarino, 
till  last  year,  Europe  did  not  witness  any  sea  fight  on  a  larger  scale.  No 
doubt,  several  minor  collisions  took  place  in  the  meantime;  yet,  by  the 
side  of  Navarino,  the  battle  of  Sinope,  in  1853,  when  the  Russian  fleet  did 
great  injury  to  the  Turkish  squadron,  does  not  appear  as  anything  but  a 
minor  combat ;  during  the  Russian  war  of  1854-56,  the  Russian  Baltic 
fleet  remained  safely  hidden  in  Kronstadt,  and  their  Black  Sea  fleet  was 
sunk  in  the  harbour  of  Sebastopol  without  having  struck  a  blow.  Lastly, 
the  encounter  of  a  few  Austrian  and  Prussian  vessels  with  the  Danish 
squadron,  at  Heligoland  in  1864,  was  hardly  more  than  a  sham  fight.  On 
the  other  hand,  the  action  of  Lissa,  being  a  regular  naval  battle,  with  the 
aggregate  naval  power  of  two  nations  ranged  against  each  other,  enlists 
our  interest  not  merely  on  this  account,  but  more  especially  as  the  first 
combat  the  results  of  which  tend  to  show  the  comparative  value  and  merits 
of  ironclads  and  wooden-built  vessels. 

Ever  since  the  aff'air  of  Hampton  Roads  in  1862,  it  has  been  universally 
accepted  as  a  dogma  that  wooden  ships,  if  opposed  to  ironsides,  would  fare 
no  better  than  a  clay  pipkin  fighting  against  an  iron  pot.  The  day  of 
Lissa,  however,  has  proved  that  this  view,  though  it  be  well  founded  and 
plausible  in  substance,  can  stand  its  ground  only,  if  in  all  other  respects 
the  two  parties  in  the  combat  are  equal  to  each  other.  It  has  shown  that 
if  material  superiority  be  nearly  all  gathered  on  one  side,  moral  superiority 
all  on  the  other,  the  latter  will  yet  hold  its  own  and  may  even  conquer, 
notwithstanding  the  most  overwhelming  disadvantages. 

The  accounts  of  the  time,  corroborated  by  the  irrefutable  evidence  lately 
brought  forward  at  the  trial  of  Admiral  Persano,  leave  no  doubt  that  in 
point  of  materiel  the  Italian  navy  was  as  favourably  situated  as  could 
possibly  be  Avished  for. 

The  Italian  Government,  in  combining  the  original  Piedmontese  with  the 
former  Sicilian  fleet,  and  keeping  the  whole  up  to  the  mark  by  adopting 
all  the  more  recent  improvements,  had,  in  point  of  number  and  material 
Strength,  raised  the  navy  to  the  third  rank  in  Europe. 

Twelve  French,  American,  and  British-built  iron-clads,  armed  with  an 
aggregate  of  248  Armstrong,  Cavalli  and  French  rifled  guns,  formed  its 
backbone,  and  altogether  the  fleet  was  well  armoured  and  well  armed.  It 
consisted,  besides  the  iron-clads,  of  eight  wooden  vessels  with  360  guns, 
four  gun-boats  with  16,  and  ten  paddle-wheel  steamers,  with  thirty-two 
guos;  total,  thirtv-four  vessels,  with  656  guns,  14,760  horse-power,  and 
10,706  men. 


The  Austrian  navy  was,  both  numerically  and  physically,  greatly  inferior 
to  its  antagonist.  Very  little  had  been  done  to  bring  it  up  to  the  mark, 
and  all  that  had  been  done,  bore  upon  it  the  stamp  of  palliative  and  make- 
shift.    "  For  several  years  past,"  to  us  the  author's  own  words, 

"  The  Austrian  navy  had  been  labouring  under  the  burden  of  the  peculiar  position  of  the 
country,  financial  difficulties  and  the  pamful  consciousness  of  the  total  indifference  the 
population  of  the  interior  had  at  all  times  evinced  for  maritime  aft'airs.  Even  in  the 
Reiehsrath  our  endeavours,  although  they  were  favoured  with  patronising  smiles,  were 
resisted;  the  iron  necessity  of  economy  was  ever  opposed  to  the  most  weighty  arguments 
brought  forward  in  our  support.  It  is  true  that  in  those  days  it  was  not  yet  possible  to  up- 
hold the  main  argument  in  favour  of  the  increaseofthefleet,  viz.,  the  intention,  manifestly 
evinced  by  Italy  in  last  year's  war,  to  conquer  Dalmatia  and  Istria.  All  grants  for  the 
navy,  thougli  its  raison  d'etre  was  complacently  admitted,  were  reduced  or  even  rejected, 
and  all  that  was  done  under  such  circumstances  could  be  realised  only  by  the  most 
strenuous  and  trying  exertions  and  the  most  prudent  economy.  The  supplies,  scantily 
granted,  were  allotted  to  the  various  branches  with  hair-splitting  {fingerzmUeyid) 
accuracy." 

In  spite  of,  and  partly  perhaps  owing  to  these  drawbacks,  the  Austrian 
admiralty  endeavoured  to  gain  in  moral  efiiciency  what  the  fleet  lacked  in 
material  strength.  To  the  twelve  Italian  iron-clads,  it  could  not  oppose 
more  than  seven,  some  of  inferior  build, armed  with  173  guns;  and  on  the 
whole  it  laboured  under  great  disadvantages  numerically,  as  shown  by  the 
following  figures  : — 


A^sregate  number  of 


Ships  

Guns    

Horse-power 
Men 


Italian  Navy 

Austrian  Navy 

34 

27 

656 

526 

14,760 

10,100 

10,706 

7,492 

The  results  of  the  action  showed  that  the  superior  training,  discipline, 
and  efficiency  of  the  men  moie  than  counterbalanced  the  material  in- 
feriotity.  Of  the  whole  of  the  operations  of  both  navies  previous  to  and 
during  the  battle  the  author  gives  a  most  lucid  and  exhaustive  account, 
which,  though  forming  obviously  an  ex  parte  version,  deals  very  fairly 
with  the  unsuccessful  adversary.  The  language  of  Herr  Ziegler's  narrative  is 
generally  forcible  and  to  the  point.  There  are  but  few  passages  in  which 
he  deviates  from  this  rule,  as,  for  instance,  when  describing  the  approach 
of  the  Austrian  fleet : — 

"^cco  i  pescaiori,"  exclaimed  Admiral  Persano,  with  sovereign  contempt,  on  beholding 
the  Austrian  fleet  coming  up.  But  as  Themistocles  showed,  in  the  waters  of  Salamis, 
what  a  small  number  of  well-led  ships  could  do  against  the  unshapely,  though  greatly 
superior  naval  power  of  the  Persians,  thus  Tegethoft'  defeated  Persano's  fleet  at  Lissa." 

Such  bits  of  buncombe  may  be  very  pardonable  in  newspaper  accounts, 
but  are  out  of  place  in  works  professmg  higher  aims. 

The  narrative  of  the  contest  near  Lissa  is  preceded  by  an  account  of  the 
doings  of  half-a-dozen  Austrian  gun-sloops  on  the  Lake  of  Garda,  which 
are,  of  course,  altogether  insignificant  by  the  side  of  the  operations  of  the 
Adriatic  squadron. 

The  small  work  under  notice  is  illustrated  by  various  diagrams,  showing 
the  order  of  battle  of  both  fleets,  the  Italians  being  ranged  with  their 
iron-clads  in  onestraiglit  line,  and  their  other  vessels  forming  a  shapeless 
gathering;  while  the  Austrians  advanced  in  a  wedge-shaped  (rfa^eZ/oVwij/) 
array,  by  which  they  succeeded  in  breaking  the  Italian  line.  Another 
diagram  shows  to  what  e.Ktent  the  Erzherzoff  Ferdinand  Max  entered  the 
sides  of  the  JS^  d'ltalia  on  ramming  the  latter  vessel.  On  the  whole, 
Herr  Ziegler's  little  work  will  be  very  interesting  and  useful  to  all  those 
connected  with  nautical  affairs,  and  naval  warfare  in  particular. 


BOOKS  RECEIVED. 

"A  Treatise  on  the  Screw  propeller,  screw  vessels  and  screw  engines,  as 
adapted  for  purposes  of  peace  and  war."  By  John  Botjene,  C.E.  Loudon  :. 
Longmans  and  Co. 

Parts  XVII.,  XVlII.,and  XIX.,  containing: 

Chapter  III.  Scientific  Principles  concerned  in  the  operation  of  screwv 
vessels,  concluded. 

Chapter  IV.  Comparative  efficiency  of  screw  and  paddle. 

Chapter  V.  Comparative  merits  of  screws  of  different  kinds. 

Plate  engravings  :  Machinery  of  H. M.S.  Waterioitch, ;  H.M.  steam  yacht 
Fairy;  French  mail  steam  packet  Faon ;  screw  steam  yacht  Fire  Queen; 
French  avixiliary  screw  dispatch  steamers  JBicheandi  Sentinelle;  H.M.  screw 
ite'Am&v  Rattler ;  screw  steamers  &eat  Britain,  European  and  Franlcfort 
American  turret  vessels  Chiclcsliaio  and  Nanset;  and  screw  steamer  for 
navigation  of  canals. 

"  Design  for  an  exhibition  buildmg,  with  suggestion  for  method  of  classify- 
ing the  proposed  exhibition  of  1863."  By  G.  Maw  and  E.  J.  Payne.  (Lon- 
don.  Cox  and  Wyman,  1865). 

"  The  French  universal  exhibition  of  1867,"  by  the  same. 

"  Exposition  universelle  fran9aise  de  1867,"  by  the  same.  (Londoc,  Cos 
and  Wyman  1867). 
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"  Prize  Essay  upon  the  Encroadimenfc  of  the  sea  between  the  River 
Mersey  and  Bristol  Channel.  Bv  John  E.  TnosiAS.  Read  at  the  National 
Eisteddfod,  1866.     London,  E.  and  P.  N.  Spon,  1867- 


"First  annual  report  of  the  Aeronautical  Society  of  Great  Britain,  1867.' 
London,  Cassell,  Petter  and  Galpin,  1867- 
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Tough  cake,  do.         

Copperwire,per  lb 

„      tubes,  do 

Sheathing,  per  ton     

Bottoms,  do 

IRON. 
BarSjWelsh,  in  London,  per  ton 

Nail  rods,  do 

„   Stafford  in  London,  do. 

Bars,  do.  

Hoops,  do 

Sheets,  single,  do 

Pig,  No.  1,  in  Wales,  do. 
„  in  Clyde,  do. 

LEAD. 
English  pig,  ord.  soft,  per  ton 

„  sheet,  do. 

„  red  lead,  do.     ... 

„  white,  do. 
Spanish,  do 

BRASS. 

Sheets,  per  lb 

Wire,  do.  

Tubes,  do 

rOREIGN  STEEL. 
Swedish,  in  kegs  (rolled) 

„  (hammered) 

English,  Spring         

Quicksilver,  per  bottle 

TIN  PLATES. 
IC  Charcoal,  1st  qu.,  per  box 
IX 
IC        „         2nd  qua.,     „ 

IC  Coke,  per  box       

IX    „ 


£    s. 
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RECENT    LEGAL    DECISIONS 
AFFECTING  THE  ARTS,  MANUFACTURES,  INVENTIONS,  &c. 


'UifDBB  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  the  preceding  month,  as  may  have  a  distinct 
and  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  cases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — in  the  intelligence  of  law  matters,  at  least 
— less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  all  legal  technicalities,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 

The  Betts  Meiai. — iNFEiirsBMEifi.— Betts  v.  Neiison. — The  plaintiff's  patent  for 
•  "  a  new  manufacture  of  capsules  and  of  a  material  employed  therein,"  had  been  taken 
out  for  England  and  Wales  in  1849,  and  prolonged  far  five  years,  by  decision  of  the  Privy 
Council,  in  1862.  Messrs.  J.  and  R.  Tennent,  manufacturers  and  exporters  of  bottled 
beer,  of  Glasgow,  had  been  in  the  habit  of  covering  their  bottles  with  capsules  made  on 
the  plaintiff's  plan,  and  of  sending  such  bottles  to  their  agents  in  Liverpool  and  London 
for  transhipment  and  exportation.  The  plaintiff  now  filed  a  bill  to  restrain  this  alleged 
infringement.  The  defendant's  case  rested  first  on  a  ^Hoi-  zisec,  consisting  in  a  patent 
taken  out  by  one  iJobbs  at  the  beginning  of  the  century,  and  which  was  alleged  to 
anticipate  Ectt's ;  second,  on  the  ground  that  the  mere  transhipment  of  the  cargo  at 
Liverpool  or  London,  from  the  Glasgow  vessel  to  that  sailing  for  a  foreign  port,  was  not 
such  a  user  of  the  invention  in  this  country  as  to  constitute  an  infringement  of  which 
the  court  could  take  cognizance.  After  liine  days'  arguments,  Vice-ClianccUor  Wood 
decided  in  favour  of  the  plaintiff  on  all  issues  raised.  Anent  the  first  ground,  he  held 
that  the  prior  user  had  not  been  substantiated,  Dobbs's  invention  h.aviiig  never  been 
applied  in  practice.  Upon  the  legal  question  of  infringement,  the  defendants  remained 
owners  of  the  cargo  while  it  was  lying  in  the  docks  at  Liverpool  or  London,  while  the 
capsules,  the  object  of  which  was  to  prevent  injury  to  effervescing  liquors  from  the  access 
•of  air,  moisture,  or  insects,  were  performing  this  function  by  securing  the  bottles,  to  the 
profit  of  the  defendants.    Injunction  granted,  but  for  England  and  Wales  only. 

The  Law  or  Trade  Marks.— Stephens  v.  Peel  (March  22)— The  plaintifts  sought 
tor  an  injunction  to  restrain  the  defendant  from  selling  or  exposing  for  sale  any  ink  in 
bottles  bearing  an  imitation  of  a  well-known  label  affixed  to  the  bottle  of  the  piaintifls' 
ink.  The  invfntor  of  "  Stephens's  blue-black  writing  ink"  had  engraved  .ind  used,  and  his 
successors  still  use,  a  label  of  the  following  general  description: — Tlie  word  "Stephens" 
forms  one  lino  of  the  label,  and  is  printed  in  large  white  letters  on  a  ground  half  red  aud  half 
white;  underneath,  and  also  forminga  separate  line,  are  (ho  words '•bluc-black"  in  white 
letters  on  a  blue  ground ;  and  again  below  are  the  words  "writing  fluid  "  in  white  letters 
on  a  red  ground.  Below  is  a  general  description  of  the  ink.  The  label  on  the  bottles  of 
ink  sold  by  the  defendants  is  in  French,  witli  the  exception  of  the  words  which  mainly 
form  the  resemblance,  and  the  ink  is  a  French  ink  made  by  Messrr.  Houssard  Joiujuet,  of 


Rouen.  The  labels  possess  great  general  similarity,  but  the  imitation  on  which  the 
plaintiffs' ease  rests  is  as  follows: — Instead  of  the  word  "  Stephens"  on  a  ground  half 
blue  and  half  red,  the  defendant's  labels  have  the  words  "Steel  Pens"  on  a  red  ground. 
Then  below  are  the  words  "  blue  black"  on  a  similar  ground  to  that  on  which  the  words 
are  printed  in  the  plaintifts'  label.  Instead  of  the  words  "  wriiing  fluid  "  the  defendants 
used  the  words  (also  in  white  letters  on  a  red  ground)  "  Houssard  .louqnet."  Vice- 
Chancellor  Wood  held  that  the  question  was,  whether  the  device  used  by  the  defendant 
in  this  case  was  not  likely  to  mislead  an  incautious  retail  purchaser.  This  appeared  to 
him  to  be  clearly  likely  to  be  so.    He  therefore  granted  the  injunction  asked  for. 

Williamson  v.  the  Manchesieh  South  Jcnctioit  and  Alteincham  Railwat 
CojiPANr. — At  the  last  Liverpool  Assizes  the  jury  awarded  £1,800  damages  to  the 
plaintiff  for  severe  injuries  received  on  descending  from  a  carriage  at  the  Loudon-road 
Station,  Manchester,  there  being  no  lights  at  the  place.  The  amount  of  these  damagesis 
one  of  the  highest  ever  awarded  against  a  railway  company. 


NOTES  AND  NOVELTIES. 


OUR  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUR 
READERS. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "events  of  the  month  preceding" 
as  may  in  some  way  affect  their  interests,  so  far  as  their  interests  are  connected  with 
any  of  the  subjects  upon  which  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour ;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engineering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscribers,  from 
which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  have  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"  19,  Salisbury-street,  Adelphi,  London,  W.C."  and  be  forwarded,  as  early  in  the  month 
asposnble,  to  the  Editor. 


MISCELLANEOUS. 

The  Coasting  Trade  of  Phance  is  greatly  on  the  decline,  owing  to  the  competitiou 
of  the  railways.  The  following  are  the  total  freights  conveyed  by  sea  to  and  from  five 
of  the  chief  ports,  from  and  to  other  French  ports  during  1865 : — ' 

No.  of  tons  sent  No.  of  tons  received 

•  from  port.  at  port. 

Havre 296,000    190,000 

Marseilles 196,000     22.3,000 

Bordeaux   155,000    177,000 

Rouen 104,000    174,000 

Brest  90,000    90,000 

The  total  freight  conveyed  by  sea  from  one  French  port  to  another  was  2,223,000  tons  in 
1865,  being  89,000  less  than  the  average  of  the  five  years  1860-65. 

Peogkess  of  Victoria. — The  area  of  this  colony  is  55,571,840  acres ;  of  these  6,785,225 
were  occupied  in  1865,  of  which  5,357,962  were  enclosed,  about  530,19  J  acres  were  under 
cultivation.  Tlie  population  was  77,345  in  1851,  shortly  before  the  di.^t'Overy  of  gold  ;  in 
18n5  it  was  616,375,  including  260,300  persons  at  the  goldfields.  The  value  of  the  colonial 
produce  exported  in  '64  and  '65  was  as  follows : — 

1864.  1865.  1864.  1S65. 

Gold £6,206,2.37     £6,190,317      I      Tallow  £60,:i30     £15,566 

Wool 3,250,128     3,315,109      |      Hides  and  skins    102,724    83,::61 

The  public  debt  on  December  31st,  1865,  amounted  to  £8,733,445. 

ExpoETs  OF  Iron  and  Steel. — The  exports  of  steel  and  iron  of  various  kinds  from 
the  United  Kingdom  last  year  were  unprecedently  large,  amounting  to  1,681,992  tons, 
against  1,617,509  tons  in  1865,  1,502,964  tons  in  lS6i,  1,640,919  tons  in  1863,  1,501,451 
tons  in  1862,  1,322,694  tons  in  1861,  l,-442,045  tons  in  I860,  1,465.191  tons  in  1859, 
1,349,058  tons  in  1858,  and  1,532,386  tons  in  1857.  If  it  be  said  that  the  increase  in  the 
ten  years  has  not  been  very  striking,  such  a  remark  cannot  be  made  if  the  comparison 
is  carried  Ijaek  for  a  further  period  of  ten  years.  Thus,  in  1856,  Great  Britain  exported 
1,438,900  tons  of  iron  and  steel,  as  compared  with  1,092,735  tons  in  1855;  1,196,663  tons 
in  1854, 1,261,272  tons  in  1855,  1,035,884  tons  in  1852,  919,479  tons  in  1851,  783,124  tons 
in  1850,  709,492  tons  in  1849,  626,141  tons  in  1848,  and  549,709  tons  in  1847.  Great 
Britain  has  thus  multiplied  threefold  her  exports  of  iron  and  steel  during  the  last  20 
years.  The  value  of  the  iron  and  steel  exported  last  year  was  £14,829,369,  as  compared 
with  £13,471,359  in  1865,  £13,310,484  in  1864,  £13,150,936  in  1863,  £11,365,150  in  1862, 
£10,326,646  in  1861,  £12,151,997  in  I860,  £12,314,437  in  1859,  £11,197,072  in  1858,  and 
£13,603,337  in  1857.  In  the  year  1847  the  value  of  the  iron  and  steel  exports  was  only 
£5,265,779. 

The  Isthmus  of  Daeien  Canal. — The  United  States  Congress  has  adopted  a  reso- 
lution extending  material  aid  to  American  citizens  engaged  in  the  survey  of  a  route  for  a 
ship  canal  across  the  Isthmus  of  Darien.  , 

The  Zuid-Beveland  Canal. — The  works  for  barring  the  Eastern  Scheldt  having  now 
been  taken  in  hand  by  the  Dutch  Government,  that  part  of  the  river  is  no  longer  navi- 
gable, and  ships  are  obliged  to  use  the  Zuid-Beveland  Canal,  which  was  opened  last 
October,  with  a  view  to  replace  the  said  part  of  the  Scheldt. 

Weather  Forecasts. — The  shipmasters  and  principal  oflicei-s  belonging  to  the  mer- 
cantile marine  at  Leith  have  unanimously  petitioned  the  Board  of  Trade  to  resume  the 
late  Admiral  Fitzroy's  system  of  storm  signalling  until  a  better  can  be  adopted. 

Rock  Oil  foe  Steam  Fuel. — An  experimental  trial  was  recently  made  at  Lambeth, 
by  Messrs.  Wise,  Field,  and  Aydon,  of  theirmethod  forburning  rock  oil  in  steam  furnaces. 
The  oil  is  allowed  to  fall  through  a  narrow  orifice  in  a  continuous  stream  (as  iu  the 
present  case  the  worst  kind  of  creosote  refuse  was  used)  about  Jin.  in  diameter,  or  llowing 
at  the  rate  of  about  three  gallons  per  hour.  As  theoil  falls  vertically,  it  is  met  by  a 
superheated  steam  jot,  which  blows  the  oil  in  a  cloud  of  spray  against  hot  tiles  and  lime 
on  a  coal  grate,  a  coal  fire  being  fii-st  used  to  get  up  steam  for  the  superheated  blast. 
The  apparatus  was  fitted  to  the  lurnace  of  a  Cornish  boiler,  and,  with  the  consumption  of 
oil  stated  above,  the  steam  was  maintained  at  a  pressure  of  from  321b.  to  351b.  persqnaic 
inch,  and  the  engines  nsu.illy  worked  by  the  boiler  with  the  lurnace  burning  coal  kept 
going.  The  amount  of  water  evaporated  was  10  cubic  feet  per  hour  for  100  square  feet 
of  surface  of  boiler.  The  cost  of  creosote  reluse  is  from  SOs.  to  £2  per  ton.  Taking  the 
creosote  used  at  Id.  per  gallon,  the  cost  of  the  fuel  burned  would  be  6d.  per  hour,  and  the 
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work  (lone  is  stated  to  have  been  equivalent  to  a  half-lmndredweijhtof  the  best  Aberdare 
eoal,  at  £1  2s.  per  to^i,  tlio  value  of  wliieli  would  be  rather  more  than  Bd.  So  far  as  could 
be  aseertaiued,  19'olb.  of  water  were  evaporated  per  pound  of  oil  eonsuraed. 

Fbench  iron  and  Coal.— The  total  production  of  iron  in  France  in  1866  is  officially 
estimated  as  follows  : — Cliarcnal-niade  iron,  .50,]i',X)  tons,  of  the  estim^ited  value  of  £782, 8S0  : 
iron  made  with  two  kinds  of  fuel,  23,100  tons,  of  the  estimated  value  of  £390,200  ;  and 
iron  made  with  coal,  733,*X)  tons,  of  the  estimated  value  of  £6,539,000.  The  coal  ex- 
traction of  France  last  year  was  officially  estimated  at  12,000,000  tons,  as  compared  with 
11,300,000  tons  in  1S65.  In  1860,  the  corresponding  extraction  was  7,500,000  tons  ;  and, 
in  1850,  it  amounted  to  4,130,000  tons. 

NAVAL  ENGINEERING. 

Sailixg  of  run.  Great  Eastekn-. — The  Great  Eastern  sailed  from  Liverpool  on  March 
26,  passing  the  landing-stages  shortly  before  two  o'clock.  The  commencement  of  her 
voyage  was  unfortunately  attended  with  an  accident  of  a  very  grave  character,  which 
resulted  in  the  immediate  death  of  one  man,  and  serious  injuries  to  nine  or  ten  others. 
When  the  anchorsjwere  being  hauled  up,  a  number  of  meu  were  at  the  capstan  of  the  star- 
board anchor,  turning  it  in  tlie  usual  manner  with  spokes.  The  donkey-engine  was  put  on 
to  assist  them,  when  suddenly  a  pin  snapped,  the  capstan  swung  round,  and  scattered  the 
men  right  and  left,  the  spokes  striking  them  and  inflicting  various  injuries.  Several  men 
were  taken  on  shore,  one  quite  dead,  whose  body  was  deposited  at  the' dead-house.  Prince's 
Dock;  and  two,  very  severely  injured,  were  taken  to  the  Southern  Hospital.  Others, 
whose  injuries  were,  no  doubt,  not  so  great,  remained  on  board.  The  vessel  has  since 
arrived  out  in  perfect  safety. 

STEAM    SHIPPING. 

Exteaordixart  Despatch.— The  screw-steamer  Sibernia,  one  of  Messrs.  Handyside 
and  Henderson's  Anchor  Line  of  American  Packets,  arrived  in  Glasgow  on  the  morning 
of  the  29th  March,  with  a  full  cargo  of  American  produce,  and  was  completely  discharged 
and  re-loaded  on  the  following  evening,  having  been  only  thirty-live  hours  in  the  port  of 
Glasgow.    This  despatch  shows  the  anxiety  of  the  owners  to  keep  the  advertised  time. 

The  Late  Oceaji-  Steamboat  Race.— The  screw-steamers  Union  and  JSammonia,  on 
the  outward  voyage  to  New  York,  in  March,  steamed  from  Southampton  in  nine  days 
three  hours.  The  Hammonia  (Capt.  Ehlers)  left  Southampton  one  hour  before  the 
Union,  and  arrived  at  Sandy  Hook  exactly  one  hour  before  her.  Another  instance  of  such 
uniform  and  rapid  steaming  from  Southampton  to  New  York  is  not,  we  understand,  on 
record.  The  average  run  of  the  Union  was  333  miles  a  day.  Both  the  Hammonia  and 
Union  were  recently  built  by  Messrs.  Caird  and  Co.,  Greenock,  both  steamers  being  about 
the  same  tonnage  and  engine-power. 

The  Steam  NAVisATioif  of  New  York  has  met  with  numerous  reverses  during  the 
last  ten  years,  as  appears  from  the  following  figures.  Since  1857,  219  steamships,  with 
an  aggregate  tonnage  of  230,551  tons,  and  ownsd  in.  whole  or  in  part  in  that  city,  have 
been  lost  at  sea,  broken  up,  or  sold  iuto  foreign  service.    By  far  the  greater  portion  were 

SHIPBUILDING. 

Steam  SniPBuiiDiNG  on  the  Clyde.— Messrs.  Scott  and  Co.,  of  Greenock,  have 
lauuched  a  well  modelled  screw  named  the  Galvanic.  The  vessal  is  the  property  of  the 
Belfast  bteamship  Company,  and  will  be  employed  as  a  consort  to  the  Electric  and  the 
Magnetic  plymg  between  Liverpool  and  Belfast.  The  steamer's  engines,  which  are  direct- 
actuig,  will  be  supphed  by  the  Greenock  Foundry  Company.— Messrs.  Caird  and  Co.,  of 
Greenock,  have  launched  a  screw  of  2,900  tons,  named  the  Weser,  for  the  North  German 
Lloyd  bteam  Navigation  Company.  For  particulars  see  our  last  issue,  page  83.— An 
experimental  twin-screw,  built  some  time  since  by  Messrs.  M'Nab  and  Co.,  of  Greenock, 
has  been  sold  to  Mr.  Cansh,  yacht  agent,  Biricenhead. 

■*""?u'£.n^io  ''"^  '^^^  RoTAL  Navt.— A  rctum  latelv  issued  shows  that  in  the  seven 
years,  I8t,0-bb,  lOo  ships,  of  204905  tons,  wert  ordered  to  be  built,  purchased,  or  converted 
into  ironclads  or  screws ;  and  77  ships,  of  116,-587  tons,  ordered  to  be  built  before  1860, 
J'oT^.o?"*  r      \  "'^*  ^^^^'  msiking  a  total  addition  in  the  seven  years,  of  182  ships,  of 

if  ,\t\  ^",*"S  same  period  327  ships,  of  273,761  tons,  were  witlidrawn  from  the 
Koyai  .\avy  by  sale,  lo.ss  at  sea,  or  otherwise,  making  the  net  result  a  diminution  of  145 
in  the  numoer  of  ships,  but  an  increase  of  47,731  in  the  number  of  tons.  Fifty  wooden 
screw  ships,  m  addition  to  the  above,  were  ordered  to  be  built  in  1860  and  1861,  but  in 
the  more  general  adoption  of  armour-plating  they  were  not  proceeded  with.  Ships 
removta  trom  tne  list  of  sailing  ships  to  that  of  steamships,  or  from  the  list  of  steamships 
.,0  that  ot  armour-plated  ships,  appear  on  both  sides  of  this  account. 
u,!t^Y''S°<-°^  "^Jt^-  "SKEHRrTOEE."- Messrs.  Archd.  M'Millan  &  Son  have  recently, 
in^^Li.  Jll'",]?.'^',''  '^""I'iinff  yard  at  Dumbarton  this  handsome  cutter,  which  is  about 
suit  m  length,  16tt.  beam,  and  7ft.  9in.  depth  of  hold,  for  the  Commissioners  of  Northern 
n.if  L 1  f^^^i:  •  .  '1  5°P1"^'"'^''  and  copper-fastened  throughout,  and  is  very  well 
adapted.for  her  intended  employment.  =        >  J 

MILITARY  ENGINEERING. 

iJ^»^,.J^itl^?*^7''\~~^^^-  <Ja'aD<3,  a  Paris  gunsmith,  has  conceived  the  idea  of 
th^  int?rl^f,tf,?^  f^*^  ^'  ^^^  summit,  and  making  the  cases  act  upon  the  projectile  by 
it- hvnJI.  n  °  "^  pomprcssible  body,  so  as  to  overcome  its  inertia  without  shock,  as 
w;tHn  1,^  ?°  l""'^^^'^*^'-*'  stretched,  which,  in  shrinking,  renders  all  the  force  stored  up 
ahrper.h  Th'  "<'"  ^i"  ^r.  Galand  fixes  a  copper  caj;  at  the  end  of  a  screw  acting  as 
L,-o  , «  i'^f,-  "'s.'nany-threaded  screw  enters  the  chamber  sufficiently  to  form  a  solid  and 
mimpnt  nf  .r^'f '^-  The  arm  is  opened  by  a  slight  movement  of  the  hand,  and,  at  the 
hP^Tnlot-nnh  f,.''^'''*''^™PP"'^'*P'^"''?^ery  malleable,  opens  out  at  the  instant  of 
nnJrZT^l^/  ,  '  Pi'^ssure  of  the  gases.  The  same  screw  which  acts  as  breech,  when 
^^^ZZt'J^l\  draws  out  the  copper  cap,  which  has  been  flattened  out  into  the  conical 
niPPP-  nf  iri?"^  •  '^'i''"''  "'  '^^'^^  mancEuvre.  It  is  in  part  hollow,  and  contains  four 
the  eharo-^fpff  ""^^  ^^l  percussion  of  an  extreme  simplicity.  The  needle  which  ignites 
action  nf"p„Pt--  V^'™*'  '^  "^'"d  of  'look  replacing  the  head  of  the  hammer  in  the 
simX  holf  ^^'.i  To  take  all  the  mechanism  to  pieces,  itSs  only  necessary  to  unscrew  a 
must  be  T,rp,cp^\  tl™',"^  ""^  explosion  a  pallet  inserted  into  the  body  of  the  screw 
ks  extremftv  n  1-''^  ^^r^  "'"'"•'•  ^he  cartridge  consists  of  a  small  cotton  bag,  having  at 
Dowder  Fivp  ^'°  °  ™".°"  furaished  at  its  centre  with  a  small  quantity  of  fulminating 
powder  from  th?f,^r"  f.f^u ''^''  """^  POured  into  the  bag,  a  greased  wad  separates  thl 
whatever  .fterfiJ^'  "-1  "^^^  *'  *'"''  "'"^  "^  ligature.  The  cartridge  leaves  no  residue 
barrel  in  nifiiil^?^'  ^^1.  P^n^'iP^l  dimensions  of  the  Galand  gun  arc  :-Diameter  of 
oMhebL^  wpfjf^  7k^^,^  ""^  '"'•'^:  P't'^'i  of  grooves,  1  turn  in  75  centimetres 
f2-8dramsl  Thpf  n°'^  bal  26  grammes  (147  drams) ;  charge  of  powder,  5  grammes 
Abb^S^n  ;^  k  ■  Pfl^tf^tes  a  deal  plank  at  the  distance  of  a  thousand  metres.- 
jiuue  juoigao  in  VAemieal  News. 

TELEGRAPHIC    ENGINEERING. 

Sta^^pfpT,tfvJ^.'J-'^'*''t^?  ^^'''  ^^'^  *'>^'  of  Belgium,  is  wholly  under  the  control  of  the 
svstem  now  ^PlnI",T  T''  fV^P^^y^^  i°  the  service  of  the  railways.  The  Swiss 
•>50  WpSlnh  t^r^'  ^'^•^°  "■''='  °^^""''  ='"''  3'""  of  wire.  It  has  388  instruments,  and 
nf  dennlt  '^  TM^f.  7.1''\°P''°  t'  ^^^  ^"'^  of  the  year  1865,  besides  28  so-called  offices 
01  deposit.    It  IS  found  that  nearly  14  miles  of  telegraphic  line  exist  in  Switzerland  to 


every  100  square  miles  of  country,  and  that  there  is  one  telegraph  station  (or  every 
10,000  persons.  A  most  important  feature  of  this  system  is  the  arrangement  between 
postal  aud  telegraphic  authorities,  by  which  money-orders  may  be  sent  by  telegraph 
instead  of  post.  An  uniform  charge  of  a  franc  is  made  for  every  inland  Swiss  telegram, 
each  addition  often  words  or  under  being  charged  25  centimes  extra.  A  free  delivery  is 
made  within  three-fourths  of  a  mile  of  the  receiving  office.  If  beyond  that  distance,  the 
message  may  be  sent  post-free,  or  by  special  messenger,  at  a  charge  of  half  a  franc  for  a 
mile  and  a-half.  The  tclegranhic  system,  as  thus  conducted,  has  been  found  to  work  as 
well  in  Switzerland  as  in  Belgium,  and,  indeed,  the  former  country  shows  a  larger  pro- 
portion of  telegrams,  as  compared  to  letters,  than  the  latter.  The  number  of  inland 
messages  sent  in  Switzerland  during  the  year  1854  was  109,600,  and  in  1885  a  total  of 
more  than  .364,000  was  obtained,  which  produced  a  sum  of  381,378f.  (£15,2.55  2s.  5d.) 
In  the  former  year  the  proportion  of  telegrams  to  letters  was  one  to  125,  and  in  the 
latter  year  but  one  to  69.  To  all  appearance  this  great  increase  of  telegrams  is  due  to 
the  natural  conformation  of  the  country,  which  renders  all  postal  arrangements  neces- 
sarily slower  than  those  in  Belgium,  and  so  increases  the  advantages  of  telegraphic 
communication. 

Paper  Lightning  Protectoks  for  telegraphic  lines  are  now  attracting  attention. 
They  consist  of  two  well-smoothed  brass  plates  from  25  to  30  square  centimetres  (3'87  to 
4'G5  sq.  in.)  placed  one  above  the  other,  and  separated  by  a  sheet  of  paper ;  one  of  the 
metal  plates  is  in  connection  with  the  line,  the  other  communicates  with  the  earth.  As 
soon  as  a  rather  strong  tension  occurs  on  the  line,  sparks  pass  from  one  plate  to  the  other, 
perforating  the  paper,  and  the  electricity  passes  into  the  earth  very  easily.  M.  Guillemin 
proposes  to  replace  the  paper  by  a  very  thin  layer  of  mica.  The  mica  is  a  better  insu- 
lator: it  does  not  absorb  damp;  it  cannot  produce  carbon,  since  it  is  of  a  mineral 
character;  moreover,  its  ready  cleavage  allows  of  its  being  split  into  plates  thinner  than 
a  sheet  of  paper.  The  administration  of  the  telegraphic  lines  purpose  to  place,  very 
shortly,  a  great  number  of  these  lightning  conductors  in  places  subject  to  be  attacked 
most  frequently  by  the  electric  fluid  of  the  atmosphere.  Practical  trial  is  the  only  method 
by  which  the  modification  proposed  by  M.  Guillemin  can  be  appreciated.  We  hope  the 
results  will  be  favourable. — Abb^  Moiguo  in  the  Chemical  Jfows. 

DOCKS,  HARBOURS,  BRIDGES. 

A  Submerged  Tubular  Railway  Bridge  is  to  be  laid  across  the  Mississippi,  at  St. 
Louis,  Missouri.  A  bill  authorising  this  construction  has  just  been  passed  by  the  United 
States  Congress. 

The  Bridge  on  the  Niagara  Ritee,  at  Buefalo,  N.Y'.,  will  be  constructed  ac- 
cording to  Mr.  Kennard's  designs,  in  spans  of  250ft.,  supported  on  piers  with  iron 
cylinders  filled  in  with  ashlar  masonry,  and  surrounded  by  cribs  loaded  with  broken 
stone.  The  total  weight  of  each  pier  will  be  217  tons.  The  superstructure  will  consist 
of  wrought-iron  truss  girders,  and  it  will  carry  a  railway  and  road  side  by  side. 

GAS  SUPPLY. 

The  Metropolitan  Gas  Bill. — By  the  General  Gas  Clauses  Act  the  maximum 
dividend  often  per  cent,  was  allowed  to  all  gas  companies  adopting  the  provisions  of  the 
Act,  and  the  latter  were  further  authorised  to  make  good  deficient  bajk  dividends  by  the 
establishment  of  a  reserve  fund.  Most  provincial  gas  companies  in  England  are  now 
governed  by  the  Gas  Clauses  Act.  In  1860  the  Metropolitan  Board  of  Works  procured 
the  passing  of  an  Act  by  which  the  ten  per  cent,  maximum  was  retained,  while  the 
application  of  the  reserve  fund  was  limited  to  a  period  of  three  years.  The  illuminating 
power  was  fixed  at  twelve  candles,  and  the  maximum  price  at  43.  6;1.  per  1,000  cubic 
feet.  The  companies  were  allowed  the  exclusive  possession  of  their  r'speetive  districts, 
but  compelled  to  provide  gas  on  demand  within  their  boundaries.  In  1306,  subsequently 
to  a  parliamentary  inquiry,  the  companies  agreed  to  increase  the  illuminating  power 
from  twelve  candles  to  fourteen,  and  the  maximum  price  was  reduced  to  the  present 
standard  of  4s.  per  1,000  cubic  feet.  By  the  new  Gas  Bill  recently  introduced  into  Par- 
liament, and  which  is  countenanced  by  "the  Government,  it  is  proposed  that  the  maximum 
price  of  gas  shall  be 3s.  per  1,000  cubic  feet,  and  the  dividend  limited  to  seven  per  cent., 
except  when  the  price  is  reduced  below  the  limit  fixed  by  the  bill.  However,  this  bill  not 
only  meets  with  a  strong  resistance  on  the  part  of  the  companies,  whose  very  existence 
would  be  jeopardised  by  its  adoption,  but  is  thought  by  many  to  be  founded  on  the 
Transatlantic  principle  of  repudiation,  being  diametrically  opposed  to  public  faith.  The 
ultimate  passing  of  the  bill  is  considered  improbable. 

RAILWAYS. 

Railways  in  the  Unitrd  States. — Forty  years  ago  the  United  States  had  but  three 
miles  of  railway  in  operation.  They  now  have  35,341  miles  working,  and  15,943  miles 
building.  The  value  of  the  completed  roads  is  1,502,464,085  dollars,  an  average  of  40,723 
dollars  a  mile.  On  an  average,  four  miles  of  road  per  day  are  now  built  in  the  United 
States. 

APPLIED  CHEMISTRY. 

Gilding  of  Porcelain.— A  coating  of  gold  which  is  brilliant  without  burnishing 
may  be  imparted  to  porcelain  by  a  mixture  prepared  as  follows : — 32  parts  o(  gold  are 
to  be  dissolved  in  aqua  regia,  containing  128  parts  nitric,  and  the  same  amount  of  hydro- 
chloric acid,  heat  being  applied.  When  the  solution  is  eooplete,  1  and  l-5th  part  tin, 
and  the  same  amount  of  butter  of  antimony,  are  to  be  added;  and  after  heat  has  been 
applied,  the  result  is  to  be  diluted  with  500  parts  of  watei*.  Also  16  parts  sulphur,  and 
the  same  amount  of  Venice  turpentine  are  to  be  gently  warmed,  until  they  torm  a  tough, 
uniform  dark-brown  mass,  which  is  to  be  thinned  with  50  parts  of  oil  of  lavender.  The 
solution  of  gold  is  poured  into  tins;  and  the  mixture  being  kept  warm,  it  is  to  be  con- 
stantly and  gently  stirred,  until  a  nnit'orm  liquid  is  obtained.  On  cooling,  the  water  and 
excess  of  acid  separate,  and  the  resinous  mass  thus  obtained  is  to  be  well  washed  with 
water  and  dried,  then  thinned  with  65  parts  of  oil  of  turpentine;  and  having  been  heated 
until  it  becomes  of  an  uniform  consistence,  5  parts  of  basic  nitrate  of  bismuth  are  to  be 
added  to  it ;  after  which  it  |is  to  be  left  at  rest  till  it  is  quite  clear.  The  clear  portion 
may  then  be  poured  off,  ready  for  use.  It  dries  quieklj  on  the  porcelain,  and  the  gilding 
is  brought  out  by  the  application  of  a  high  heat. 

The  Navassa  Guano,  which  is  found  on  the  Island  of  Navassa,  situated  in  the 
Caribbean  Sea,  is  not,  like  the  Peruvian  guano,  a  product  of  birds,  but  a  mineral,  dift'er- 
ing  from  apatite,  inasmuch  as  it  does  not  contain  chlorine  and  fluorine,  but  organic 
matter.  A  company  at  Baltimore,  U.S.,  works  the  quarries,  and  the  following  is  an 
analysis  of  the  raw  material  by  Dr.  Ulex,  of  Hamburg : — Moisture,  1'6 ;  organic  matter, 
10-4;  S  05,  31-2;  lime,  •34-5:  C 02,  3-3;  alumina  and  peroxide  of  iron,  190;  total  lOO'O. 
It  is  stated  to  be  imported  iuto  England. — Pol ijteehnisches  Cenfralblatt. 

On  the  action  op  Bismuth  on  Phosphoric  Acid.— When  a  fragment  of  bismuth 
is  thrown  into  glacial  phosphoric  acid  infusion,  the  metal  fuses  to  a  bright  globule,  from 
which  small  flames  appear.  This  phenomenon  is  sometimes  so  strong  that  particles  of 
incandescent  bismuth  are  thrown  out  of  the  vessel,  forming  a  shower  of  sparks.  Even- 
tually there  remains  a  spongy  mass  of  bismuth,  and  a  white  powder  which  is  phosphate 
of  bismuth.  The  flames  which  appear,  arise  evidently  from  the  phosphide  of  bismuth, 
which  would  be  formed,  and  which  decomposes  by  giving  up  its  phosphorus,  or  forming 
phosphoretted  hydrogen  in  contact  with  the  water  of  constitution  of  the  phosphoric 
hydrate. — Zeitschri^t  ^iir  Chemie, 
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Wp.    HA.7B     APOPTBD      A     NEW  ARRANGEMENT     OF 
THR    PROVISTONAt.    PKOTBCTIONS    APPLIED     rOR 

BY  Inventors  at  the  Grbat  Sbal  Patent 
Officb.  If  any  pifficoltt  sHotrr-o  arise 
with  rrferrncr  to  thr  mamrs,  addresses* 
or  titles  given  in  the  list,  thk  requi- 
site information  will  be  furnished,  free 
of  expense,  from  the  officb,  by  addressing 
a  letter,  prepaid,  to  thb  editor  of 
"The  Artizan." 


Dated  March  7th,  1867. 

644 '^V.  E.  Newton — Steam  hammers 
Gib  J.  G.  Woodw^ird — Generating  steam 
64f)  W.  Clark — Actuating     fan    blowers  by   steam 
power 

647  E.   Lloyd— Treatment   of  straw.    Sec,    fur   the 
manufacture  of  paper 

648  W.  Hurrel!— Buahings  for  the    bunff   holes  of 
casks,  Sic 

649  B.  Snow — Scissors  or  shf^ars 

650  W.  YouDsf  aiui  P.  Brash— Distillation  of  bitu- 
minous subptaiice 

651  W.  H,  Towers— Process  whereby  leather,   &:c., 


is  I 


ade  hard 


52  S.  C.   Salisbury  - 
tallic  ores 


■  Reducing;  and   refining^  i 


'    Datrd  March  8th,  1S67. 

653  C.  Mather— Beating  fabrics 

0.i4  F.  Pope— Locks 

655  H.  Churchman   and  F.   Braby — defining'  boots 

and  shoes 
65H  J.  H.  Jobnson-Glove  fastenings 

657  J.  Turner — Composition  for  coating  the  surface 
of  iron,  &c. 

658  T.  Cook — Sewinj?  machines 

659  W.  R.  Lake— Coating  paper,  &c. 

660  G.    H.    Uiiw  —  Construction   of  cartridges  for 
breech-loadins'  firearms 

661  C.  Mace— Steam  boilers 

662  J.  Whitaker — Steam  boilers 

663  M-  Henry — Measuring  the  spped  of  ships,  &c. 

664  S.    Hawthorn — China  and    earthenware  knobs 
for  locks  and  latches 

665  T.  S.  rurnbuU— Mournin/and  other  lockets 

666  J.  Horton — Metallic  rollers  used   in  preparmg 
cotton,  &c. 

667  G.  Dumler— L^mps  for  burning  petroleum,  &:c. 

668  J.  Newman — Tyres  for  railway  and  other  wheels 

669  J.  E.  Asselin- Needle  cases 

670  W,  Clark — Facilitating  the  staiting  of  street  or 
horse  railroad  caixiages 

Dated  March  9th,  1867. 

671  A.    Field    and    W.   B.    Nation— Ornamenting 
candles,  tkc. 

672  L  Tiilen  — Bearings  for  railway  axles 
ai'i  W.  S.  Lowe — Sizing  and  dressiua:  machines 

674  A.  Rupp — Regulating  the   speed  of  drying  cy- 
linders employed  by  dyers 

675  J,    G.   Tongue  —  Bridles    and    reins  connected 
therewith 

676  J.    S    Gisbome —  Protecting   the    needles    of 
mariners,  &c,,  from  local  attraction 

677  M   A.  F.  Menuons — Breech-loadingr  firearms 

678  G.  Glover— Liimps  for  burning  naphtha,  &c. 

679  R  D.  Napier — Apparatus  connected  with  steam 
boilers 

680  B.  Walker  and  J.  F.  A.  Pflaum— Machinery  for 
crushing  stttnes,  &c. 

Dated  March  11th,  1867. 

681  A.  Millar— Stamps  for   marking  the   prices   of 
tfoods 

682  H.  C.  Hill— Winding  yarn  and  thread 

683  M.  Cavanagh- Sash  fastening 

684  H.     A      Bonueville  —  Preserving    solutions    of 
certain  plantB  and  matters  in  a  concentrated  state 

685  J.  J.  Blackham — Bro»ch  and  other  faatenings 

686  W.    B     Nation — Raising,   forcing,    propelling, 
and  exhHUBting  fluids  and  gases 

687  A.Kimball — S»^wing  machines 

688  F.  Ryding- Baking    vulcanite  india  rubber,  &c. 

689  P.  Duchamp— Stopping  bottles 

690  J.Pearson — Ball  or  supply  valves 

691  J.  B.  Feuby— Connecting  door   and  other  knobs 
to  their  spindles 

692  E.  T.   Hughes— Promotion    oF  economy  in   the 
combustion  of  gas  and  other  oils 

691  W.  Dempaev— Spinning  and  doubling  silks,  &c. 
6S4  D.  Niciill — Electric  telegraph  conductors 

695  W.  Akers — Horse  shoes 

696  M.  P.    VV.  BouUon— Propulsion  in  fluids 

697  M,  Chamberlftini.' — Washing  machines 

698  W.  Clark- Dryiug  threads  and  fabrics,  &c. 

699  M,  J.  E.  Julienne— Bath  belts 

Dated  March  12th,  1867. 

700  R.    Wilson  —  Governors    of  steam    and   other 
motive  power  engines 

701  L.  C,    Sodemau -Fastening   and    unfastening 
ladies'  stay  busks 

702  T    Burt— Moving  mud,  &cc. 

703  H.  V.  Wiilker—Viilves  for  steam  engines,  &c. 

704  H.  L,  Corlett— Buffing  springs  and  parts   con- 
nected therewith 

705  T.  Hutton— Producing  transparent  pictures  tor 
exhibition  iu  magic  lanterns 

706  A.  Parkiusou  and  D.  Sweaaey— Combined  slop 
pail  and  night  commode  ,       ,         .  . 

707  J.    F.   Briujea— Mauutacture  and   reburning  or 
animal  chaico.ll,  &c. 

708  J.  Fox— Fillers 

709  C.  MHBchwitz— Taps  and  valves 

710  J.  A.  Fua«eli— Hat  and  coat  hiioka,  &c. 

711  W.  Trimble  — I'lepanng  flax,  i*<c  ,  for  spinning 

712  W.  Hull— Winding  and  t%i3tiug  yarns 


713  J.L.Norton — Washingand  cl'^nnsing  wool,  &c. 

714  \V.  Wood— Machines  for  tearing  up  rags,  &c. 

Dated  March  13th,  1867. 

715  J.   Willcock  and    S.    Mason— Wheel  moulding 
machines 

716  W.J.   Sleath  and  J.  Hargreaves— Healds  em- 
ploved  in  looms  fur  weaving 

717  M.  A.    F.  JMennons— Breech  loading  firearms, 
and  cartridges  for  the  same 

718  J.  Thevenet- Slide  valves  of  steam  engines    ff;- 

719  J.  Boyd— Looma  for  weaving 

720  T.  Walker  and  T.   F.  Walker — Measuring  the 
flow  of  liquids 

721  J.  Hamilton— Artificial  material   for  producing 
gas  for  illuminating  purposes 

722  W.  E.  Newton — Ventilation  oftbeatres,  &c.' 
72:i  F    R.  A.  Glover— Tackle  for  and  the  manner  of 

letting  down  and  weighing  anchors  on  board  ship 
724  M.  Henry— Supplying  bt-er,  &c. 
7-25  G.  Rumbelownnd  H.  Kendall- Rr)lling  land 

726  W.  Woottdu— Instruments  used  in    the  sockets 
of  cau'ilesticka  to  secure  candies  therein 

727  J,  Griffith— Applying  wind   power  for  working 
ships*  pnrnps 

7VB  B.  Phitc — Manufacture  of  chloride  of  lime 

729  J.  C.    Morrell  —  Apparatus  applicable   to  dry 
closets,  &c. 

730  W.    Eaplen   and    J.   J.    B     Bland— Signalling 
apparatus,  &.c. 

731  M.F.  Halliday— Breech-loading  firearms" 

732  E.    Lee — Producir.g    pictures,    &c.,   upon   glass 
and  other  materials 

Datbd  March  14th,  1867. 

733  W.  Read— Boring  nnd  exciivating  coal,  &c. 

734  H.    Smith  —  Preparing     turnips    and    mangel 
wurzel  for  the  food  of  animals 

735  S.  Claike-Caudlesticks 

736  J.  B.  Daneer- Instruments  for  ascertaining  the 
speed  of  machinery 

737  W.  G.  Biagden — Extractiug  silver  from  alloys 
of  zinc  with  lead 

738  P    T.  Go  dwiu — Retorts  for  re-burning  animal 
charc'iul 

739  J.  Ferguson— Applying  screw  prope'.lers 

740  W.  E.  Newton— BoxfS  for  containing,  preserv- 
ing, and  transporting  butter,  &c. 

741  W    HameraodJ.  Davies-Supplying  heated  air 
to  furnaces  iiod  fires,  etc. 

742  J.     P.    Baragwanath  —  Cramping    audj  lifting 
apparatus 

Dated  March  15th, 1867. 

743  J.  Keymer  and   W.    Whitehead— Dyeing   and 
printing 

744  J.   R.    Parkinson —  Varnish  to  be   applied   to 
healds  of  looms  fur  weaving,  etc 

745  J.   We-twood    and    R.   Baillie — Protecting  the 
outer  surface  of  iron  ships  from  corrosion,  etc. 

746  W.  H    Graveley  and  J.  Ewmg— St«am cookinjf 
and  baking  apparatus 

747  E.  P.  Plenty—Steam  engines  for  the  propulsK'n 
of  bo^tsand  other  vessels 

748  J.  H.  Johnson— Dyeuig  carded  wool  or  hair 

749  P  Crause-l'ropei'ling  boats,  etc. 

750  W.  E.  Newton— Spinning  machinery 

751  A.  V.  Nrwtou— Bale  tie 
75''  G    Smith — Preparation  of  soap 

753  N.    Thompson— Connecting  tae  ends  of  pipes 
aud  tubes 

754  J.    P.    Harper  — Safety  apparatus    for   mining 
ca'jes,  etc. 

755  VV.  R.  Lake— Rotary  engines  and  pumps 


Datbd  March  16th,  18C7. 


for    water 


756  T.    Cowburn  —  Safety-valves,    etc, 
heaters  and  steam  generators 

757  T.   Dunn— Boilers,  etc.,   for   generating  steam 
and  evuporating  liqoids 

758  E.  Nougaiet— Pouncing  hats 

759  J.  Milner- Slide  valve  grarfor  steam  engines 

760  W.  R.  Harris— Fastener  tor   piecing,  driving, 
and  other  belts 

761  M.  A.  F.  Mennons- Breech-loading  firearms 
7ri2  J.  Grundy— Prevention  of  smoke 

763  J    Kennedy— Treating  cast-iron  articles 

764  G.  Hutsou— Steering  apparatus 

765  R.  Canhnm— Sharpening  knives,  etc. 

766  J.  HickiBson — Preparation  of  biscuit,  etc. 

767  S.  Holness— Rotating  brushes,  etc. 

768  T.  Si.eddeo— Breech-loading  firearms 

769  A.  V.  Newton— Breecii-loading  firearms 
;70  A.J.  H.  Elliot— Produciug  and  applying  a  self- 
acting  mechanical  power  for  workint?  machinery 

771  E.  E.  Allen— Steam  engines  and  hoilere 

772  J.  Shand— Steam  tire  engines  and  boilers 

Dated  March  18th,  1867. 

773  W.    H.    Bailey— Travelling    trunk,    bsth,   and 
cradle  combined 

774  J.  Smith— Cleaninsr  waste  and  other  substances 

775  T,  W.  Nicholsuu— Lithographic  stone  grinding 
and  other  apparatus 

776  F.  H.Weuham— Heated  air  engines 

777  H.J    Neweombe    Wiirming  buildings 

778  H.  Sims— Apparatus   to  be  used  in    connection 
with  pianofortes 

779  VV.  H-  Parsons— Setting  boilers,  etc. 
781)  D.  Ellis  and  iVI .  Hillas- Weaving 

781  J.  Smith— Gun  locks 

782  A.   VV.  Moi.re  aud    E.    McNeal— Spring  shank 
applicable  to  boots  and  shoes 

Dated  March  19th,  1967. 

783  J.  Rftbiuaon- Steam  boilers  and  engines 

784  E.   Haivie—Raisiug  carriage  heads 

785  C.  F.  Cooke— Safety  valves  for  ateam  boilers 
7S!i  J.  C.  H.Siev'ei— Ordnance 
7H7  F.  Gr.yorj — Machinery  used,  in  breweries  and 

dl8lillerie» 
788  A.  H.  Hart  and  W.  Parry- Treating  sewage 
:H9  C.  Allhus.-n- Treatiug  small  pyrites,  etc. 

790  J    Hiftlop- Removing  carbon  from  gus  retorts 

791  M.  Semple— Warming  and  ventilutingbuildings 
7y2  A,  V.  Newton— Sewing  iniclilues 

793  J.  .M.  Cieineiits-Irouing  and  other  machinery 


794  A.  S.  Cameron — Construction  and  arrangement 
of  the  connections  and  casmgs  of  protected  swfcty 
valves  for  ateam  generating  appnratu3 

795  J.  H.  Johnson- Printing  skeins  ot  silk,  etc. 

796  T.  Aveling— Steam  rod  rollers 

797  VV.  McAdam  and  S.  Schuman— Casing  for  pro- 
tertiug  bottles,  etc. 

7!)S  E    L    Sturtevant— Breech-loading  firearm 

799  W.  Clark — Disaggregation  of  china  grass, etc., 
for  the  production  of  threads,  fabrics,  and  pulp 
lor  paperj 

800  J.  Purthtck- Operating  the  extractor  of  breech- 
loading  drop  guns 

Dated;March  20th,  1367. 

801  R,  H.  Collyer— Treating  flax,  etc. 

802  P.  T.  Goodwin— Driving  revolving  retorts  and 
cylinders 

S03  J.  W.  Yates— Handles  of  spades,  etc. 

804  T.  K.  Mace— Securing  door  and  other  knobs  to 
tneir  spindles 

805  M,  A.  F.  Mennons— Central  Are  cartridges  for 
breech-loading  firearms 

806  S.  M.jTyler— Sewing  machines 

H07  G.  A.Laurent — Preventiugaccidentsonrailwayo 
808  B.  J.  Smith — Protecting  watclies  in  the  pockets 
8U9  J.  R.  Swan— Steam  boilers 

810  G.  Bischof— Coating  metals,  etc. 

811  G.  Chambers— Exhibiting  cloths  and  fabrics 

812  J.  Leeming — Looms  for  weaving 

Dated  March  2l3t,  1867.! 

813  D.  Y.  Stewart — Core,  etc,  for  casting  iron  pipes 
and  similar  articles 

814  G.  E.  Marchisio— Preparation  and  application 
of  isolating  compositions  for  the  protection  of 
metallic  surfaces  from  oxidation,  »tc. 

815  J.  Booth— Textile-  fabrics,  etc. 

816  J.  H.  Simpson— Printing  telegraphs 

817  H. "Clifton— Coolers  for  wine 

818  H.'Clifton- Refrigerators,  etc. 

819  J.  Greenshields — Compound  of  materials  to  be 
used  tor  the  production  of  illuminating  gas 

820  W.  Clark— Central  tire  cartridges 

821  L.  Latter— Brakes  from  common  road  carriai;es 

822  J.  A.  Limbert— Raising,  lowering,  and  moving 
heavy  bodies 

823  W.  I^rberg- Urinals,  etc. 

824  W.  E.  Newton— Chronometers,  etc. 

825  H.  W.  Mart- Producing  indestructible  photo- 
graphic pictures 

826  W-D.  Player— Covers  for  the  tops  of  bottles 

827  G.  Haseltioe— Sleam  heating  aud  ventilating 
apparatus 

t  Dated  Marc^  22nd,  1867.' 

828  W.  R.  Lake— Separating  the  grounds  from  the 
liquid  in  making  coffee 

S2y  C.  Kauffmatm— Collars 

830  G.  Cross  and  R.  Evans— Furnaces  for  evapo- 
rating brine,  etc. 

831  P.  Dickenson— Fences,  etc. 

832  W.  W.  Gibson— Decorticating  serials,  etc 

833  J  H.  Winder- Rotary  pump  for  raising  fluids 
8.J4  G.  Little— Combing  cotton,  etc. 

8J5  E.  S.Tucker— Globular  and  other  formsof  glass 
for  ornamenting  mirrors,  etc. 

836  J.  Whitley- Stop  valves  for  steam  aud  water 

837  J.  Lawson- Spinning  flax.  etc. 

838  G.  T.  Bousfield — Manufacturing  flour. 

839  G.  Ariamsand  W.T.  Whiteman— Prmting  and 
indenting  portions  of  railway  tickets,  etc. 

840  S.  Sedgwick— Rolling  apikes 

841  J.  Spencer- Treaiiugfluxand  hemp 

.  Dated  March  23id,  1867. 

842  W.  Wilde  —  Electro-magnetic  and  magneto- 
electric  induction  machines 

843  VV.  H.Rayner  and  J.  T.  Heath— Shoulders  of 
the  blades  of  knive«,  etc 

844  K.  Duncan— Cranes 

845  J.  H.  Soller  and  E.  Barber— Umbrellas  and 
parasols 

84t>  J.  Garagee  and  A.  Gamgee— Preservation  of 
animal  and  vegetable  substances 

847  E.  Watteeu— Nut  tapping  machine 

848  L.  Horsfield  —  Obtaining  and  giving  motive 
power 

849  K.  Edwards— Photographic  pictures, etc. 

850  W.  J.Hanaon- Printingyarns 

851  C.  M.  Holland— Puints  and  crossings  of  the 
permanent  way  of  railways  and  tramways 

852  W.  Bustield— Spinning  and  twisting  fibrous 
substances 

853  J.  G.  Tongue— Reins  for  horses 

854  J.  G.  Tongue— Skipping  hoops 

855  G.  T.  Bousfield— Extinguishing  lamps 

856  J.  Beiteiey— Ships' aheathmg 

Dated  March  25th,  1867- 

857  T.  Pebardy- Stays  for  the  human  body 

858  H.  Fassmann— Metal  bauds  for  securing  bales 
of  cotton,  etc. 

859  G.  Daviea— Rotary  digging  machines,  and  teeth 
for  the  same 

860  W    Maithews—Driiining  mines 
SGI  J.  H.  Johnson- Tientmeutot  wool,  etc 
8li2  H.  Higgins— CuUivalinu' land,  etc. 
863  A.  Wyley— Breech-loiuhng  firenrms 
8(>4  W.  E.  Newton- Cutting  channels  in  stone,  etc. 

865  A.  Parkes— Coating  metal  tubes  and  rods 

866  VV.  Clark— Breechloadmg  finnrms  and  cart- 
ridges for  the  same 

Dated  March  26tb,  1867. 
367  T.  Wrijfley— Furnaces  or  fireplaces 

868  W.  Seatou— Permnnent  wuy  of  railways 

869  A.  S.  Stockei— Stoppers  for  bottles,  etc. 
i'70  J.  Siixby— Locking    and    actuating  the   locking 

and  mterlockiug  gear  for  regulating  the  action 
and  movement  of  railwov  points  and  signals  in 
relation  to  each  other 

871  G.  Dav-es— Ste^m  und  vacuum  gauge 

872  A.  C.  Hendtrsou— Cleuuaiug  wool  previous  to 
comhiug  the  same 

873  J    Hesse— Means  of  securing  bullous  nnd  button 


875  A.  F.  Lansin — Safety  carriage 

876  W.E.  L-,ke-Screws 

877  T.  Uctworth- Banding  for  driving  the  spmdles 
of  n  ocLinee    used    for  spinning,  doubling,    and 


'■aitR  » 


;tt-n 


-Unitin 


cork  and  leath-^r  either 


holes. 

K71    E.   O.  Greeuing- 
feucing 


■  iron  aud    wire  continuous 


878  J.'lousiain 
separately  or 

879  J,    S.    Wiitou — Apparatus    for  comm-micating 
froiT  piittLgers  lo  guards  in  trains,  etc. 

880  J    W»cherley— Manufacturing  watches 

881  H.  G    Riggs-Locks  for  firearms 

882  W.  K.  Newton — Valve  gear  of  steamenginCB 

883  E.  B.  Bigelow— Looms  for  weaving, 

884  G    Hookham — Projectiles  for  rifles 

885  K.  MwrlaiKj— Construction  of  floors  and  rooms 
for  buildings 

8S6  G     fi.    Daviethorpe — Getting    coals  and  other 

minerals,  etc, 
88/  C.  EtStLx- Ccnetruction  of  pOBt8,etc. 

J73F  March  27th.  1867. 

888  H.  Shaif  an*  i  'W.  Webb— Manufacture  Of 
iron  and  stee   bj  lh<  Bessemer  process 

889  J.  M.  JontPir-  lien  outside  Venetian  blinds 

890  C.  E.  Biotn  it-  ricrellmg  vessels,  etc. 

891  E.  W.Shiit-  P  atftijaos  and  ether  edge  tools 

892  G.  R.  PotlUVl\»i.i\t-  Screw  nuts  and  washers 

893  R.  Hows*. I-  hoi  tii  sieves  for  blast  furuacea 

894  H.  Fassntii  — lanVig  metallic  surfaces 

895  J.  M.  LatULl- Stttirg  razors 

896  A.  Findla>-  PcAa*n.Lnt8 

897  J.  Bruckaliaw  and  :C,  Cornea — Reversing  the 
motion  uf  Btcin  crcthn  ti  tiire  power  engines 

898  S.  VV\  Woiiain-  Ci^rzfe  wood 

899  A.Turneratc  M  ,  fi.  ^^wton— Carpets.ete. 

900  L.  Foinquitit- fii\el*j.*.* 

901  J.  VVerudl- 1  ntcL-loaditgtfireairas 

DATEf:M.R,,fcS8tb,  1367. 

902  A.  Mackenzie  at  i  i  Rektuson— Cisterns  for 
preventing  wast<  ol  wAii 

903  W.  R.  Da%v3on  ant.  J.  £,Etiies— Covering  and 
protecting  ships,  etr. 

904  W.  B.  Nation— Eiginfe  wc  Ved  by  steam 

y05  J.  Arnold  and  G.    D?  d  il— Ccramunication  be- 
tween a  railway  btaticii  acd  tht  person  in  charge 
of  a  train  at  a  distance 
OOii  J.  Grundy— Fire  bars  tn^p  eyed  in  furnaces 
91)7  W.  Crighton — Prept-ration  of  cvtton 

908  C.  D.  Abel— Optical  telfgiaph 

909  T.  Roper — Iron  nnd  sieeV -uinacts 

910  F.  N.  Taylor  and  J.  lodf  f-  IwUt'rg  yarns 

911  l>.  Foster,  and  R.  Crok€-Ci6iug  of  Bessemer 
steel  hoops  for  the  tyres  at  rail*  ajlw  ktels 

912  W.  Clark— Saddle  stirrija 

913  VV.  Clark— Firearms  r 

914  W.  Wood— Engines  and  nrrclirdfdf  washing 
beating,  and  reducing  rag^,  etc .,  int  •  paper  ptilp 
and  fibres  for  cloth  .   , 

915  M.  p.  W.  Boulton— Reeciii«g  crallcn  from 
fluids,  etc.  '■*  ^ 

916  N,  Thompson- Construction  A  Lett  «8,  etc. 

917  G.A.  Buchholz— ManufactnnngauC  assorting 
semolina,  etc. 

918  J.  Howard  and  E.  T.  Bouffie  d-C&tting  and 
spreading  grasses  T 

919  \V.  R.  Lake— Concentrating  tbeejKalU*!  bark 
for  tanning 

920  VV.  R.  Lake— Obtaining  thcextficisov  baik  for 
tunning 

Dated  March  29th,  1867. 

921  J.  H.  Johnson— Dravnngoff  wines 

922  E.  H.  Aydou  aud  E.  Field  Smf  liife  acd 
otherwise  treating  iron 

923  J.  G.  Tongue— Luce,  warp,  etc. 

924  f.  Shaw— Air  en-iue 

925  K.  Barnes  —  Henuug  water  fol  feeding  tl« 
boilers  of  coudens.ug  steam  engines 

926  J.  A.  Simpson— Coubtructtuii  ofambrelUs  and 
parasols 

9*7  VV.  Easterbrook  —  Actuating  and  controlling 
railway  points  and  signals 

928  E.  Canton — Counting  and  controlling  ccck  for 
liquids 

929  JVl.  Henry — Wind  musical  instrummta 

930  A.    Barff  and  J.     Kidd— UtilisiagtUe  i!4ti.- 
properties  of  petroleum,  etc. 

931  VV.  B.  HilUard— Skates 

932  G.  Davies— Decoration  ofmetalfl 

933  W.  Clark— Manufacture  of  manure 

934  W  Wood — Prepaiatiou  of  fibre  fromra- 

935  J.  Bird  and  J.  bird- Artificial  fuel 

936  E.  W.  Ball— Gas  fireplaces,  etc. 

937  J-  VVolverson- Locksuod  keys 

938  W.  Bywater— Effecting  the  drawing,8piaaillg, 
twisting,  I'ud  laving  of  hemp  and  flax 

939  W.  Gadil  aud'L.  Baillon— Bootelastic  web,  etc. 
y4U  B.  Farmer  and  T.  Balmtbrtb— Steel  Oells 

Dated  March  3otli,  1S67. 

941  R.  Canham  and  F.  VV,  Kieut— Cure  of  smoky 
chininey.'i,  etc. 

942  J.  E.  War.l — Coverings  for  the  head 
9^13  E.  S.  Jones— Rowing  boats  on  water 
944  T.  Prideaux— Blastfurnaces 

'M.i  J.  Wticnee— Movable  hoods  tor  carriages, etc. 

946  S.  M.  Grover— Doubiiiig  cotton,  etc. 

947  \V.  ^^.  Woodbury  aud  K.  H .  Ashtoa— Means  Of 
producing  designs  upon  paper 

y4?i  H.  H.  Collyer— Treoimentof  flax, etc. 

ifiii    J.    Fleming —  Uending   aud    circling    metallic 

plates 
95u  S.  Lilley— Fog  signals  for  use  on  railways,  «tc. 
951  J.    J.  McComb— Coupling  teU-gruph  and  Other 

wires 
9.52  VV.  E.  Newton— Manufacturing  ice,  etc. 
\)yi  VV.  E.  Newton— Hydraulic  ei  giuefcrobtaining 

motive  power 
9.>4   W.  Clark- Manufaclureofbriik9,ctc. 
955  G.  Higginson— Producing  opalliue  picture* .into 

china,  etc. 
!t5f>  H.A.  Bonneville— Hanging  sUips' rudders 
957  H.  A.  Bonneville — Iroptovett  lid 
;i58  H.  A.  bonuevilte— IVIamugbroomn 
959  J.   Randall  and  C.  Adams— Actuating  fog  sig- 
nals on  railwaysH  | 
9(50  F.  Hahn—i\ianiifaclure  of  gunpowder 
9iil  F.  Halm- Bieechionding  necrilcgun* 
9112  F.  J.  Mnnceaux— Firearms 
1961  J.  VVhilw.nh— Firearms  nnd  cirtridgea 
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THE   INTERNATIONAL    EXHIBITION   OF    1867. 

In  the  April  issue  of  The  Aetizan  we  gave  a  general  description  of  the 
luilding  of  the  Paris  Exhibition,  accompanied  by  a  plan  showing  the 
manner  in  which  the  whole  ground  included  between  the  Seine  river  and 
the  Avenues  de  la  Bourdonnaye,  de  la  Motte-Piquet  and  de  Suffren  has 
been  portioned  out.  We  now  proceed  to  give  some  further  particulars, 
both  of  the  edifice  in  which  this  year's  world's  fair  is  being  held,  and  the 
general  organisation  and  arrangement  of  the  latter. 

A  comparison  of  the  Exhibition  of  1867,  with  the  two  or  three  scores  of 
international,  national,  provincial,  regional  and  "  special "  exhibitions  that 
have  preceded  it  since  1850,  would  doubtless  be  highly  interesting;  yet 
the  most  summary  retrospect  of  this  kind  could  not  but  far  exceed  the 
apace  we  have  at  our  command.  We  propose,  therefore,  to  confine  our- 
selves to  a  glance  at  the  {our  universal  Exhibitions  of  1851, 1855, 1862,  and 
1867,  with  regard  to  the  covered  and  uncovered  areas  occupied  by  each  of 
them. 

1st.  Great  Exhibition  of  1851,  held  in  Hyde-park,  under  the  auspices 
of  the  late  Prince  Consort : — 
Space  occopied  :  2,300ft.  long  x  500ft.   wide  =  1,150,000  square  feet,  or 

26^  statute  acres. 
Length  of  building  :  1,850ft. 

Available  space :  On  the  ground  floor,  772,781  square  feet. 
In  the  galleries 217,100         ,, 


Total   989,884  square  feet. 

Area  roofed  in,  about  799,000  square  feet  =  18J^  acres. 

2nd.  Universal  Exhibition  of  1855,  held  in  the  Champs  Elysees,  Paris  :— 

Extreme  length 1,168  metres  =  3,937ft. 

Extreme  width  27       „       =       88ift. 

Palace  of  Industry     50,737*  sq.  metres   =  12.6  acres. 

Annexe    41,540         „  =  10.4     „ 

Panorama  and  outlying  buildings  ...      9,026         ,,  =    2.0     „ 

Palace  of  Fine  Arts    16,150        „  =    4.0     „ 

Area  roofed  in 117,453    sq.  metres  =  29  acres. 

Gardens  and  enclosed  grounds     22,087  ,,  =     Sj    „ 

Total  space  covered 139,510  sq.  metres    =  34^- acres. 

3id.  International  Exhibition  of  1862,  held  at  South  Kensington  :  — 

Length  of  building     ],150ft.")     .,,  , 

Width  of  building 500ft.  3  ''"^^'  """^  "PP^'"  '^°'^^- 


2  Annexes  :  Length  945ft. 

Width 200ft. 


each. 


Total  space  occupied  by  Exhibition  and  Royal  Horticultural  Society's 
Gardens  : — 

1,710  ft.  long  X  1,150ft.  wide  =  l,966,50u  sq.  ft.  or  45  statute  acres. 

Area  of  Exhibition  roofed  in 988,000  sq.  ft.  =  26.6  acres. 

„  unroofed 35,000  sq.  ft.  =    0.8  acres. 

Total  area  ofExhibition 1,023,000  sq.  ft.  =  23.4  acres. 


4th.  Universal  Exhibition  of  1867,  held  in  the  Champ  de  Mars,  Paris. 
Total  space  occupied  : — 

Length   960  metres. 

Width 470      „ 

Area    451,200  square  metres  =  lllj  acres. 

Dimensions  of  buildiflg  :  — 

Total  length  49760  metres. 

Total  width   387-60  metres. 

Radius  of  each  quadrant  190  metres. 
Oblong  central  portion  110  m.  x  380  m.  =  41,800  sq.  metres. 
Total  area  of  four  quadrants  113,412        „ 


jregate  area  of  building 155,212 


=  38J  acres.* 


*  Equivalents.— 

1  metre  =  3.23ft. 

1  sq.  metre  =  10.76  sq.  ft. 

1  statute  acre  =  43,560  sq.  ft. : 


l,0i6.71  sq.  metres. 


This,  of  course,  does  not  include  the  area  of  the  numerous  outlying 
buildings,  the  International  Club,  Theatre,  &c.,  which  cannot  be  estimated 
at  less  than  20,000  square  metres,  or  about  5  acres. 


SUMMAEX. 

Exhibition  of 

Total  space  covered. 

Available  space. 

1851 

Acres. 
26  V 

Acres. 
22i 

1855 

341 

29 

1863  

45 

231 

1867.. 

111^ 

431 

It  will  thus  be  seen  that  the  Paris  Exhibition  of  1867  is  by  far  the 
largest  in  area  of  all  the  international  exhibitions  ever  held  in  Europe. 
In  most  other  respects,  however,  it  is  neither  superior  nor  inferior  to  its 
three  predecessors.  Sir  Joseph  Paxton's  Crystal  Palace  was  in  itself  a  work 
of  art;  whilst  neither  Messrs.  Viel  and  Dcsjardin's  bdtisse  of  the  Champs 
Elysdes,  nor  Capt.  Fowke's  huge  structure  in  Cromwell-road  came  up  to 
the  standard  of  architectural  taste.  But  in  the  Paris  Exhibition  building 
we  should  say  that  style  and  elegance  have  been  entirely  sacrificed  to  con- 
venience and  expediency ;  and  if,  as  some  worshippers  of  the  past  will 
have  it,  want  of  taste  forms  the  leading  characteristic  of  our  age  of 
industry,  the  "Gasholder"  of  the  Champ  de  Mars  might  be  a  fitting 
representative  and  landmark  of  this  age.  Let  us  hope  that  the  designers 
of  the  buildings  for  future  exhibitions  of  this  kind  will  pay  more  regard  to 
the  old  axiom  : — 

Omne  tulit  pimctum  qui  miscuit  utile  dulci, 

and  not  entirely  exclude  taste  and  elegance  for  the  sake  of  convenience 
and  utility. 

One  great  and  most  important  redeeming  feature  is  perceptible  in  the 
general  arrangement  of  the  "  exhibits."  In  all  previous  cases,  the  products 
of  the  various  nations  were  always  kept  separate  and  distinct  from  each 
other  (with  the  sole  exception  of  machinery  and  mechanical  implements) 
and  the  unmethodical  distribution  of  the  space  did  not  permit  of  an  actual 
and   efi'ective   comparison  of  the   several  articles,   as   manufactured    in 


*  This  figure  comprises  the  area  of  the  central  garden,  which  is  52'5  metres  long  by 
163  metres  wide  =  7,931  square  metres,  or  nearly  2  acres. 
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different  countries.  Tlie  organisers  of  this  year's  exhibition  have  steered 
clear  of  this  radical  defect,  in  a  manner  which  bespeaks  great  skill  and 
acumen  on  their  part.  Whilst  the  whole  of  the  space  has  been  portioned 
out  to  the  various  nations  by  means  of  radial  or  cross  divisions  of  the 
building,  a  juxtaposition  of  their  artistic  and  industrial  products  is  like- 
wise effected  by  conveniently  arranging  them  in  groups,  to  each  of  which 
an  annular  space  or  gallery  is  devoted.  In  traversing  any  one  of  these,  the 
student  or  visitor  may  now  judge,  almost  at  a  glance,  to  what  extent  any 
branch  of  industry  has  developed  itself,  what  state  of  perfection  it  has 
attained  in  any  country  of  the  world,  and  in  how  far  the  various  nations 
are  superior  or  inferior  to,  in  advance  or  in  arrear  of,  each  other,  in  any 
department  of  science,  art,  or  industry.  The  ten  groups  comprise 
altogether  95  classes;  it  would  not,  in  our  opinion,  be  difficult,  nay,  we 
think  it  most  desirable  that  means  should  be  devised  to  so  increase  the 
number  of  groups  and  reduce  the  number  of  classes  as  to  suppress  the 
distinction  between  them.  The  Exhibition  of  1862  contained  hut  35  classes, 
and  those  we  deem  more  than  sufficient.  By  putting  side  by  side  the 
various  articles  of,  say,  25  or  30  groups  or  classes,  the  system  of  "juxta- 
position "  might  be  carried  through  far  more  thoroughly  and  efficiently 
than  has  been  the  case  this  year.  The  division  of  each  class  into  two  or 
three  sub-classes  would  involve  less  inconvenience  and  yield  far  greater 
advantages  than  the  method  now  used  in  Paris.  However,  let  us  repeat 
that  the  latter  method  is  most  decidedly  a  step  in  the  right  direction,  and 
the  principle  of  which  will,  we  hope,  never  again  be  departed  from  in 
future  international  exhibitions. 

In  Plate  314,  issued  with  The  Abtizajt  for  April  last,  we  gave  a  general 
plan  of  the  whole  of  the  building  and  grounds.  With  a  view  to  better 
illustrate  the  construction  and  arrangement,  we  give  now,  on  page  123  of 
our  present  number,  a  sectional  plan  of  the  building  proper,  and  on  page 
124  a  radial  section  of  one  of  its  four  quadrants.  In  both  these  views, 
the  main  dimensions  are  inscribed  in  French  measurements.  The  plan 
has  been  drawn  to  a  scale  of  1  to  2,304,  corresponding  to  the  metrical 
scale  of  about  0*44  millimetre  to  the  metre ;  the  radial  section  to  twice 
that  size  {i.e.  1  :  1152  =  about  0-88  millimetre  to  the  metre).  In  both 
vieviTS  the  letters  of  reference  denote  the  various  compartments  and 
annular  galleries,  as  explained  on  page  124.  Of  the  columns  supporting 
the  construction,  the  round  ones  are  marked  in  dots  in  the  sectional  plan, 
whilst  the  crosses  (  x  )  denote  those  of  square  cross  section. 

If  we  compare  the  figures  in  the  exhibitors'  column  with  those  of  the 
London  Exhibition  of  1862,  we  find  the  cases  of  Great  Britain  and  France 
nearly  reversed.  The  United  Kingdom  with  its  colonies  musters  but 
3,609  exhibitors  in  1867,  against  10,277  in  1862 ;  whilst  France  was 
represented  by  not  more  than  3,636  exhibitors  at  South  Kensington,  whereas 
this  year  the  number  amounts  to  11,645.  Of  the  other  principal  countries 
Belgium  counted  862  exhibitors  in  1862,  against  1,448  in  1867 ;  North 
Germany  2563  in  1862,  against  2,206  in  1867 ;  South  Germany  563  in 
1862,  against  1,182  in  1867;  Austria  1,410  in  1862,  against  3,072  in  1867; 
and  the  United  States  113  in  1862,  against  778  in  1867.  The  data  for 
1862  do  not  include  the  number  of  exhibitors  in  the  Fine  Arts  De- 
partment. It  is  obvious,  however,  that  these  figures  cannot  by  any 
means  be  considered  as  criteria  of  the  progress  and  development  of 
industry  in  any  one  of  the  countries  quoted.  A  certain  indifference 
and  apathy,  which  is  easily  accounted  for,  prevented  many  of  the 
principal  manufacturers,  both  of  England  and  other  European  countries 
from  taking  part  in  this  year's  "  competitive  examination ;"  and  in 
Central  Europe  especially  last  year's  war  has  wrought  great  changes  in 
the  or"-anlzation  of  trade  and  industry,  and  to  a  considerable  extent 
checked  the  entrain  of  manufacturers.  On  the  other  hand,  the  civil 
war  in  America  was  at  its  height  in  1862,  and  the  United  States  Congress 
had  voted  no  grant  towards  proper  representation  at  the  London 
Exhibition;  whereas,  in  1867,  Transatlantic  industry  having  recovered 
from  its  wounds  by  two  years'  peace,  and  being  supported  by  a  liberal 
appropriation  of  funds,  may  compete  with  the  old  world  on  much  fairer 
terms. 


The  following  table,  compiled  from  official  sources,  shews  the  aggregate 
space  allotted  to  the  various  nations  in  the  building  proper  (not  including, 
of  course,  the  space  occupied  by  each  of  them  in  the  Park,  the  Horticultural 
Gardens,  and  the  Isle  of  Billancourt),  and  the  total  number  of  exhibitors 
belonging  to  each  of  the  countries  represented. 


COUXTRIES. 


Prance,  Algeria,  &c.* 

Netherlands* 

Grand  Duchy  of  Luxemburg 

Belgium    

North  Germany  t    

South  Germanj'  J    

Austria 

Switzerland 

Spain  * 

Portugal*    

Greece  

Denmark  *  

Sweden* ■) 

Norway •' 

Russia 

Italy' 

Roman  States  

Roumauia 

Turkey 

Egypt    

China,  Japan  } 

Liu-Kiu,  and  Siam > 

Persia   

Tunis -) 

Morocco    J 

United  States  

Brazil    '^ 

Central  and  South  America > 

Sandwich  Islands    J 

Great  Britain  and  Ireland* 

Vestibule  ,  

Refreshment  Booms  &  Miscellaneous 

Total 


1,016-45 

21,059-87 

2,683-14 
935-47 


151,750-46 


Space  allotted  to 
each  country. 

Number  of  Exhibitors 
of  each  country. 

Square  metres. 
63,640-88 

11,645 

1,995-51 

504 

6-60 

10 

6,993-10 

1,448 

12y65-27 

2,206 

3,963-03 

1,182 

8,362-58 

3,072 

2,85412 

986 

1,768-37 

2,071 

765-37 

1,026 

707-37 

892 

1,016-50 

283 

1,930-14 

602 
387 

6,060-70 

1,392 

3,459-37 

3,992 

620-41 

140 

560-83 
1,525-32 

J            »,499 

415-38 

70 

l,417-57 

72 

24 

15550 

13 

1,096-87 

47 

20 

3,944-74 

778 

1,073 

143 

31 

3,609 


42,217 


The  10  groups  and  95  classes  were  given  in  The  Aetizan  for  December 
last,  and  are,  moreover,  marked  in  the  general  plan,  plate  314.  Most 
articles  comprised  in  the  73  classes  of  groups  I.  to  VII.  are  contained 
within  the  building,  whilst  those  of  Class  74  to  95  (Groups  VIII.  to  X.) 
are  distributed  in  the  grounds.  Group  VI.  comprises  in  Classes  47  to  66 
the  articles  belonging  to  raining,  engineering,  and  mechanical  industry, 
which,  in  1862,  occupied  the  western  and  a  portion  of  the  eastern  annexe. 
The  products  contained  in  this  group  being,  of  course,  the  most  interesting 
to  the  reader  of  The  Aktiza^,  our  future  accounts  of  the  Paris  Exhibi- 
tion will  be  chiefly  devoted  to  this  group  in  general,  and  some  of  the 
most  prominent  of  the  mechanical  objects  contained  therein,  in  par 
ticulnr. 


♦  Includiiij?  Colonies.  ^ 

t  Coinprisiiif?  Prussia,  Saxony,  and  the  other  States  of  the  North  Ucrmon  Confedera- 
tion. 
}  Comprising  Bavaria,  Wurtemberg,  Baden,  and  Hesse-Darmstadt. 
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Fig.  1. — Sectional  Plan. 
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Fig.  2. — Radial  Section. 
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LETTEES   of   RErEEENCE. 


A.  Central  Garden. 

B.  Inner  Circuit  {promenoir  interietir), 

C.  Archseological  Museum  (History  of  Labour). 

D.  Gallery  of  Fine  Arts  (Group  I.) 

E.  Gallery  of  Liberal  Arts  (Group  II.) 
r.  Furniture  (Group  III.) 

G.  Furniture  Gallery. 

H.  Wearing  Apparel  and  Textile  Fabrics  (Group  IV.) 

I.  Gallery  of  Wearing  Apparel. 

J.  Raw  Materials  and  unrefined  Products  (Group  V.) 

K.  Gallery  of  Labour — Macbinery  Department,  &c. — (Group  YI.) 

L.  Gallery  for  Articles  of  Food  (Group  VII.) 

M.  Outer  Circuit  (pronteiioir  exterieur.) 


a.  Drain;  bottom,  1'89  m.  below  ground;    diameter  of  semicircle,  030  m- 
h.  Ditto,  ditto. 

c.  Sewer ;  bottom,  4'20  metres  below  ground;  height,  1-55  metre;    di:». 

meter  at  top,  0'70,  at  bottom  0-50  metre. 

d.  Ventilation  Gallery,  3-00  metres  wide  x  2-36  metres  high. 

e.  Drain,  like  a. 

f.  Ventilation  Gallery  ;  250  metres  below  ground  at  bottom ;  300  metres 

wide  at  x  2-03  metres  high. 

g.  Drain,  like  a ;  1'89  metre  below  ground. 
7i.  Ventilation  Gallery,  like  d. 

i.   Drain,  like  a;  161  metre  below  ground. 

j.  Drain,  like  a;  138  metre  below  ground. 

h.  Triple  Gallery  of  Ventilation,  each  division  like/". 

I.    Drain,  like  a  ;  103  metre  below  ground. 


MACHINERY   AT   THE   PARIS   EXHIBITION. 

The  machinery  at  the  Paris  Exhibition  is  now  getting  into  something  like 
working  order,  although  there  still  remains  a  great  deal  to  be  done  to 
complete  arrangements. 

The  gallery  assigned  to  Group  VI.  (apparatus  and  processes  used  in  the 
common  arts)  differs  essentially  from  the  others,  and  forms  a  ring  or  belt 
3,936ft.  in  length,  115ft.  in  breadth,  and  82ft.  in  height,  and  here  are  placed 
the  machinery,  tools,  &c.,  used  in  the  various  industries  of  almost  every 
coxmtry  in  the  world. 

The  aiTangements  for  ventilation  are  nearly  completed,  and  partly  at 
work.  They  consist  in  a  system  of  injecting  compressed  air  into  a  network 
of  radiating  and  concentric  galleries  beneath  the  flooring,  and  by  this  means 
fresh  air  is  drawn  in  from  the  outside  down  the  sixteen  air  shafts  at  the  end 
of  the  radiating  galleries  and  distributed  throughout  the  building  by  air 
gratings.  The  air  is  compressed  by  means  of  four  engines,  of  105  uominal 
horse-power,  and  supplied  to  sixteen  jets  corresponding  with  the  sixteen 
radiating  galleries  thi-ough  pipes  varying  from  1ft.  to  2ft.  in  diameter,  with 
a  speed  of  6ft.  6in.  per  second,  which  amounts  to  24,700,000  cubic  feet  per 
hour  of  fresh  air  diffused  throughout  the  building.  The  quantity  of  air 
passing  from  this  jet  is  regulated  by  means  of  a  disc,  the  maximum  opening 
being  130  sqiiare  centimetres  in  area. 

The  first  is  a  portable  engine  one  by  Messrs.  Favcot  and  Sons,  situated 
1 0  ir  the  Porte-Rapp.  It  is  of  fifteen  nominal  horse-power,  and  drives  two  air 
fans  or  ventilators,  by  M.  Perrigault,  supplying  two  air  jets.  The  boiler  of 
this  engine  is  constructed  on  the  system  introduced  by  this  firm.  It  consists 
of  two  barrels  placed  one  above  the  other,  and  connected  together  by 
cylindrical  water-ways.  The  lower  barrel  contains  the  fire-grate  .and  tubes, 
and  means  are  provided  that  they  may  be  easily  drawn  out  for  the  piu-pose 
of  cleaning. 

The  second,  situated  in  the  Belgian  boiler-houso,  is  a  horizontal  engine,  by 
Messrs.  Gargan,  working  three  exhausting  cyhnders,  2'  8"  in  diameter, 
with  2'  4"  stroke  ;  it  is  of  25  horse-power,  and  supplies  four  air  jets. 

Two  large  fans  by  M.  Perrigault,  supplying  four  air  jets,  requiring  about 
25  horse-power,  arc  driving  from  the  shafting  in  the  machine  gallery  in 
the  Austrian  section. 

The  fourth,  and  principal  blowing  engine,  of  40  horse-power,  by  MM. 
Gauthior  and  Phillipon,  supplies  the  six  remaining  air-jets.  It  is  situated 
in  a  building  in  the  park  outside  the  English  section. 

Tho  cylinders  are  horizontal,  and  are  connected  by  driving  bolts  with 
the  two  blowing  cylinders,  4ft.  in  diameter,  with  2'  8"  stroke. 

Tho  boilers  for  supplying  steam  to  tho  various  engines  in  the  building 
are  placed  in  nine  buildings  corresponding  with  the  nine  chimney-shafts, 
S)8ft.  in  height,  situated  in  the  park. 

Beginning  at  tho  grand  entrance,  and  on  the  right  hand,  is  the  open  orna- 
mental boiler-houso,  with  terra  cotta  columns,  containing  tho  boilers  that 
generate  steam  for  moving  the  machinery  in  the  British  section,  and 
described  in  the  April  number  of  The  Artizan.     Messrs.  Galloway's  three 


boilers    seem   to  be  working  well.      Green's  patent  fuel    economiser  has 
lately  been  got  to  work. 

The  second  is  a  neat  building,  containing  boilers  by  ;M.  Flaud,  of  Paris, 
situated  on  the  left  of  the  Porte-Suft'ren. 

The  third,  situated  between  the  Porte-Suffren  and  the  main  entrance  from 
tho  Ecclo  Militaire,  contains  two  80  horse  boilers,  by  Messrs.  Farcot  and  Sons, 
of  St.  Ouen.  They  are  constructed  on  the  same  system  as  that  described 
above  for  di'iving  the  ventilators. 

Tho  fourth,  on  the  right  hand  on  entering  from  the  Ecole  Militaire, 
contains  two  50-horse  boilers,  by  Petrey-Chandois,  of  Liege,  for  supplying 
steam  to  the  engines  in  the  Belgian  section. 

The  fifth  contains  a  30-horse  portable  tubular  boiler,  by  Coster,  of  Paris, 
and  another  by  Boyer,  of  Lille,  which  supplies  steam  to  the  horizontal  engine 
of  30  horse-power,  by  the  same  maker,  in  the  French  section. 

The  sixth,  situated  in  front  of  the  Post-office,  contains  a  tubular  boiler, 
from  the  Usine  de  Graft'onstaden,  which  supplies  steam  to  tho  35-hors& 
engine  by  the  same  companj' ;  also,  a  boiler  by  Quillacq,  of  Anzin,  which 
furnishes  steam  to  the  engines  by  the  same  maker  in  the  building. 

The  seventh  contains  two  40-horse  boilers,  by  JIM.  Chevalier  and 
Duvergier,  of  Lyons.  The  heating  surface  of  each  is  645  square  feet.  It 
supplies  a  horizontal  engine,  by  tho  same  makers,  of  about  45  nominal 
horse-power.     The  coal  used  is  from  i\Ions. 

The  eighth  contains  a  75  nominal  horso  boiler,  bj'  Meuuier,  of  Lille, 
which  supplies  steam  to  a  60-horse  horizontal  engine,  by  Le  Gavrian. 

The  other  is  by  Laurens  and  Thomas,  of  Paris,  and  supplies  the  overhead 
beam  engine,  by  Lecouteux,  of  Paris.     The  coal  used  is  from  Anzin. 

The  ninth,  and  last,  contains  a  tubular  boiler  of  80  nominal  horse-power, 
by  M.Powoll,  of  Rouen,  which  supplies  steam  to  two  overhead  beam  engines, 
by  the  same  maker,  on  Woolf 's  principle  of  high  and  low  pressure  cylinders. 
Except  iu  a  few  isolated  cases,  such  as  in  the  Swedish,  Spanish,  &c.,  de- 
partments, the  whole  of  the  motive  power  is  supplied  by  these  boilers.  In 
these  departments  power  is  supplied  by  two  Lonoir  gas  engines  of  about  three 
horso-powor  each.  In  the  Roumanian  section  a  two-horse  gas  engine  is  at 
work,  and  in  tho  French  department  there  are  also  two  half-horse  engines, 
one  of  which  drives  a  small  printing  press. 

Entering  the  building  by  tho  Porte  d'lena,  on  tho  right  is  the  British 
section,  with  the  pyramid  representing  the  amount  of  gold  that  has  been 
exported  from  tho  colony  of  Victoria  during  tho  last  fifteen  years ;  and 
around  this  post  of  honour  aro  arranged  the  four  steam  cranes  by  Messrs. 
Shanks,  Russell,  Appleby  Brothers,  and  James  Taylor,  of  Birkenhead, 
which  did  such  excellent  service  in  imloading  British  goods  up  to  tho 
opening.  Hore  they  will  remain  till  their  services  are  required  at  tho 
closing  of  the  Exhibition. 

Near  these  are  exhibited  tho  models  of  apparatus  .and  machines  illustrating 
the  arrangements  adopted  by  tho  Post-office  authorities. 

The  models  of  tho  railway  mail  carriages  in  use  by  the  limited  night  mail 
train  on  tho  London  and  North  Western  Railwa,v,  showing  travelling  post- 
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ofBce,  -with,  mail-bag  apparatus  for  receiving  and  delivering  mail- 
bags  at  stations  at  which  the  train  does  not  stop,  attracts  a  great  deal  of 
attention. 

There  is  also  a  fine  model  of  the  Connaught,  Holj'head  and  Kingstown 
mail  packet. 

The  engines  in  the  English  department  are  all  working  well.  The  pair 
of  horizontal  non-condensing  engines  by  Messrs.  Galloway  and  Sons,  of 
lilanchester,  of  100  h.p.,  for  strength,  simplicity,  and  compactness  are  not  to 
equalled  in  the  whole  building.  The  cylinders  are  2Gin.  in  diameter,  with 
3ft.  stroke,  contained  within  the  bed-plate,  which  is  a  single  casting ;  the 
slide  valves  .-vre  on  the  usual  system  and  placed  between  the  cylinders  ;  the 
shaft  is  well  balanced  by  two  fly  wheels.  This  engine  drives  the  whole  of 
^Messrs.  Piatt's  machinery  for  cotton  and  woollen  spinning,  Messrs.  Lawson's 
flax  spinning  machinery,  &c. 

The  Allen  engine,  by  the  Whitworth  Company,  atti-acts  a  great  deal  of 
attention,  not  only  from  the  high  speed  at  which  it  runs, — 200  revolutions 
per  minute, — but  from  the  particularity  of  the  valve  gear.  The  cylinder  is 
12in.  in  diameter,  with  2ft.  stroke  ;  it  is  also  condensing ;  the  air-piunp  is 
worked  by  a  single-acting  ram,  worked  direct  from  the  piston. 

The  wood-cutting  machinery  by  Woi-ssam  and  Co.,  Powis  and  Co., 
Robinson  and  Co.,  is  driven  by  one  of  Messrs.  Ransomes  and  Son's  portable 
engines. 

Messrs.  Hicks,  Hargi'eaves  and  Co.,  of  Bolton,  have  furnished  a  horizontal 
engine  fitted  with  the  Corliss  valve  gear.  The  diameter  of  the  cylinder  is 
IGin.,  with  3Gin.  stroke.  This  engine  furnishes  power  to  Jlessrs.  Ferrabee's 
wool-carding  machine  and  to  the  various  looms  by  Messrs.  Hall,  Hodgson, 
and  other  well  known  makers. 

Messrs.  Fox,  Walker  and  Co.,  of  Bristol,  exhibit  a  10-horse  engine  at  work. 
Messrs.  Piatt  and  Co.,  of  Oldham,  are  well  represented  here.  They  ex- 
hibit a  complete  series  of  preparing,  spinning,  and  weaving  machinery. 
Their  "  Macarthy  "  gins  are  fitted  with  rollers  made  up  of  jute,  instead  of 
being  covered  with  leather ;  the  jute  is  put  on  the  rollers  in  rings ;  they 
are  found  to  be  very  dm-able  and  easily  replaced  when  worn  out.  The  same 
makers  exhibit  two  carding  machines  ;  one  with  rollers,  and  the  other  with 
endless  chain  of  self-stripping  flats  ;  the  latter  machine  is  best  adapted  for 
more  dehcate  kinds  of  cotton. 

Their  di-awing,  roving,  and  spinning  frames  are  of  excellent  construction. 
They  have  also  a  power  loom  at  work,  weaving  woollen  stuiT. 

Since  1862  perhaps  more  improvements  have  been  made  in  rock-boring 
and  tunnelling  machines  than  in  any  other  class  of  machinery,  and  the 
English  are  certainly  not  behind  their  neighbours  in  this  respect. 

Capt.  Beaumont's  rock-boring  machine  is  now  in  working  order  and  seems 
to  be  admirably  adapted  for  thopiu-pose;  it  was  constructed  by  Messis. 
Bryan,  Donkin  and  Co.,  of  London. 

The  engine  for  compressing  the  air  is  of  2.5  nominal  horse  power,  and 
the  air  is  stored  up  in  a  reservoir.  The  boring  apparatus  consists  in  a 
circular  frame,  carrying  a  great  number  of  drills  at  the  end  of  the  piston- 
rod,  which  is  worked  backward  and  forward  by  the  compressed  air  ;  the 
stroke  can  be  regulated  from  fin.  to  -tin.  With  a  Sin.  stroke,  140  to  180 
blows  may  be  made  per  minute.  A  rotary  motion  is  given  to  the  frame,  and 
a  circular  groove  is  cut,  leaving  a  cylindrical  core,  which  is  blown  away  with 
powder. 

The  patent  coal-cutting  machine  of  Messrs.  Jones  and  Levick  may  also 
be  seen  in  working  order,  it  is  simple  in  construction  and  does  not  easily 
get  out  of  order.  It  is  also  worked  by  compressed  air,  the  exhaust  of  which 
helps  ventilation  and  tends  to  cool  the  mines. 

Another  coal-cutting  machine  is  exhibited  by  Messrs.  Carrett,  JIarshall 
and  Co.,  it  is  worked  by  hydraulic  pressure. 

Messrs.  Bradford  and  Co.'s  washing,  wringing,  and  mangling  machines 
atti'act  a  good  deal  of  attention,  and  seem  to  be  the  simplest  and  most 
effective  in  the  whole  exhibition. 

Messrs.  Saxby  and  Famier  exhibit  a  splendid  working  model  of  their 
patent  railway  signals,  illustrating  their  method  of  interlocking  points  and 
signals.  Judging  from  its  success  on  the  English  railways,  we  have  every 
reason  to  anticipate  that  before  long  it  will  be  adopted  on  most  of  the 
Continental  linos. 

Passing  on  to  the  American  department,  where  the  Corliss  engine,  with 
its  highly-finished  plated  cover,  is  at  -svork,  we  meet  with  several  rotatory 
engines,  the  most  practical  of  which  is  by  Mr.  Behren.  The  Hicks  engine 
also  is  working  at  high  speed.  The  Americans  also  exhibit  their  rock- 
boring  machine  by  Jlr.  Haupt,  of  Philadelphia  :  although  of  the  most  simple 
construction  and  easily  managed  we  should  not  think  it  well  adapted  for 
tunnelling,  as  steam  is  used  as  a  motive  power;  we  should  confidently 
recommend  a  trial  by  compressed  air  or  water. 

In  the  park  Mr.  Shaw,  an  American,  is  exhibiting  a  25  horse-power 
engine,  worked  by  heated  air,  of  which  the  consumption  of  fuel  per 
indicated  horse- power  is  stated  to  be  exceedingly  small. 

The  machinery  in  the  Italian  and  Spanish  departments,  which,  till  quite 
lately,  was  still  in  packing-cases,  is  now  in  order,  and  forms  quite  a  credit- 
able exhibition  for  those  countries.  In  the  former  the  display  of  iron  work 
is  first-class.  Westermann  and  Co.,  of  Genoa,  exhibit  a  small  pair  of  hori- 
zontal screw  engines.    Ansaldo  and   Co.,  of  Sampierdarena,  a  propeller 


shaft,  trunk  piston,  and  wiePpaift*  of  *  WW  lloteei-posrtl  marine  engine 
which  would  not  disgrace  any  of  our  large  firms-  There  are  also  several 
silk  winding  machines  of  good  construction.  The  collection  in  Class  40 
is  most  extensive,  and  shows  the  immense  mineral  wealth  of  the  country. 
A  well-built  covered  goods'  waggon  is  exhibited  by  the  Roman  Railway 
Company,  who  also  send  a  a  good  many  specimens  of  excellent  workman- 
ship, such  as  pistons,  connecting  rods,  axles,  axle-boxes,  &c. 

Krupp,  of  Essen,  in  the  Prussian  department,  has  a  splendid  exhibition 
of  steel  gnus,  forgings,  &c.,  the  principal  objects  of  which  are  the 
celebrated  gun,  weighing  upwards  of  50  tons.  It  is  entirely  of  cast  steel, 
and  is  a  rifled  breech-loader  of  14in.  bore.  The  carriage  is  of  steel  and 
weighs  about  15  tons.  This  gun  was  brought  to  Paris  on  a  railway  truck 
specially  constructed  for  the  purpose,  of  iron  and  steel.  There  are  also 
a  40  ton  ingot,  and  a  double  crank  shaft  24ft.  in  length,  15in.  in  diameter. 
The  Belgian  machinery  which,  during  the  last  month,  was  in  a  very 
unfinished  state,  is  new  in  working  order.  Messrs.  Dorzee  and  Andry,  of 
Boussu,  near  Mons,  exhibit  a  fine  pair  of  200  horse-power  inverted  cylinder 
colliery  winding  engines,  of  excellent  workmanship.  The  cylinders  are- 
36in.  in  diameter,  with  4ft.  Sin.  stroke.  An  apparatus  for  the  manufacture- 
of  sugar  from  beetroot  is  also  shown  by  the  same  firm.  The  Societe- 
Aiionyme  de  Cluitelineau  also  exhibit  a  pair  of  20  horse-power  colliery 
winding  engines.  The  Socieie  John  Cockerill  exhibit  a  fine  vertical 
blowing  engine,  the  blowing  cylinder  of  which  is  about  9ft.  in  diameter. 
The  following  will  give  some  idea  of  the  importance  of  this  establish- 
ment, the  principal  works  of  which  are  at  Seraing,  near  Liege,  and  cover 
\n%  acres.  Their  shipbuilding  establishments  at  Antwerp  and  St.  Peters- 
burg cover  about  17?  acres,  their  mines  about  27 J  acres;  about  ^  of  this 
vast  area  is  covered  with  buildings.  The  total  number  of  persons  employed 
last  March  on  these  works  amounted  to  7,227.  £266,400  is  yearly  paid 
away  in  wages.  The  total  horse-power  employed  on  the  works  is  2,843, 
supplied  by  156  steam  engines,  with  an  annual  consumption  of  fuel  of 
220,000  tons.  The  value  of  the  annual  produce  of  these  works  may  be 
estimated  at  about  one  million  sterling. 

The  locomotives  are  placed  in  the  Belgian  annexe.  The  first  on  entering 
is  a  four-wheeled  colliery  engine  by  the  Societe  Anonyme  de  Couillet.  The 
next  is  a  six-wheeled  coupled  inside  cylinder  engine  by  the  Compaguie 
Beige,  of  which  M.  Evrard,  of  Brussels,  is  the  director ;  this  company 
also  exhibit  a  railway  carriage  with  first,  second,  and  third  class  compart- 
ments;  and  a  wrought  iron  goods'  waggon. 

The  locomotive  by  the  Socie'te  John  Cockerill  is  a  six-wheeled  passenger 
engine  constructed  for  the  Belgian  States  Railway.  The  cylinders  are 
inside,  17in.  in  diameter,  with  22in.  stroke.  The  two  pairs  of  hind  wheels, 
6ft.  7in.  in  diameter,  are  coupled,  and  the  leading  wheels  are  3ft.  llin.  in 
diameter.  The  grate  surface  is  117  sq.  ft.,  and  the  tube  surface,  1000  sq.  ft., 
forming  a  total  heating  surface  of  2,117  sq.  ft.  The  number  of  tubes  is 
208.  The  weight  on  driving  wheels  is  22  tons  IScwt.  The  weight  of 
this  engine  when  empty  is  about  30  tons,  and  in  working  order  about 
32^  tons. 

The  Societe'  de  St.  Leonard,  of  Liege,  sends  a  six-wheeled  coupled  goods 
engine,  adapted  for  heavy  gradients  and  sharp  curves,  with  a  four-wheeled 
bogie  truck  in  front.  "The  coupled  wheels  are  4'  3"  in  diameter.  The 
cylinders  are  outside,  and  inclined,  as  they  are  placed  high,  so  as  to  be 
above  the  bogie. 

Messrs.  Fe'tu  and  Delicge,  of  Liege,  exhibit  several  well-made  machine- 
tools,  the  most  remarkable  being  a  large  facing  lathe,  the  face  plate  of 
which  is  nearly  12ft.  in  diameter. 

One  of  the  most  curious  establishments  to  be  seen  at  the  Paris  Exhibition 
are  the  diamond-cutting  works  in  the  Dutch  section  in  the  Park.  The 
building  may  bo  remarked  for  the  simplicity  and  solidity  of  its  construction. 
It  is  well  known  that  the  Dutch  excel  in  the  art  of  polishing  and  cutting 
this  precious  stone,  and  at  the  works  in  the  Champs  de  Mars  may  be  seen 
the  whole  operation.  The  mills,  di-iven  by  steam  power,  make  2,500 
revolutions  per  oiinute. 

Passing  on  to  the  French  section,  the  process  and  modes  of  work  carried 
on  in  Class  95  attract  a  great  deal  of  attention,  and  perhaps  one  of  the  most 
popular  sights  in  the  whole  Exhibition  is  the  manufacture  of  felt  hats  by  M. 
Haas. 

The  first  operation  is  the  hdtissage,  or  building-up,  which  consists  in 
blowing  out,  by  means  of  a  fan,  about  four  ounces  of  rabbits'  fur  on  to  a 
revolving  cone  of  copper  pierced  with  holes,  from  which  the  air  is  exhausted ; 
by  this  means  the  hair  is  attached  to  the  mould ;  when  four  oimces  have 
been  deposited  on  the  mould,  it  is  covered  with  a  wet  cloth,  and  steeped  in 
a  tub  of  hot  water  for  a  few  minutes.  After  this  it  undergoes  several  pro- 
cesses of  drying,  heating,  rolling,  binding,  and  lining  with  silk,  and  a  hat  is 
made  ready  for  use  in  about  fifty  minutes. 

M.  Farcot  and  Sons  exhibit  a  12-cwt.  double-acting  steam-hammor.  The 
diameter  of  the  steam  cylinder  is  16",  with  a  2'  8"  stroke.  The  arrange- 
ment of  the  valves  is  highly  ingenious. 

The  same   finn  exhibits    a  horizontal    condensing   engine  at   work,  of 
50  H.P.,  and  another  of  20  H.P.,  in  the  Austrian  section. 
Interesting  experiments  have  lately  been  made  with  Rouquairol-Denai- 
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rouze  diving  apparatus,  and  showed  to  gi'eat  advantage  vfhen  compared 
■with  the  ordinary  apparatus  in  use. 

Trials  -with  the  steam  fire-engines  have  likewise  been  made,  and  experi- 
ments in  heating,  lighting,  ventilation,  and  -water-oooking  apparatus  are 
cantinuaUy  being  made  in  the  English  testing-house. 

The  Suez  Canal  Company's  Exhibition,  in  a  special  building  in  the  Park, 
■wiH,  when  comploted,  be  most  interesting.  It  will  contain  a  diorama  of  the 
Isthmus,  showing  the  works  of  the  canal  from  Port  Said  to  Suez.  It  is 
now  being  painted  from  drawings,  photographs,  &c ,  by  M.  Eube,  under 
the  direction  of  M.  Alfred  Chapon. 

The  part  at  present  open  to  the  public  contains  a  collection  of  objects  of 
natural  history,  geology,  and  antiquities  from  Egypt.  A  map  in  relief  of 
Lower  Egypt,  showing  the  course  of  the  Nile  from  Cairo  to  Alexandria,  the 
Maritime  Canal  from  the  MediteiTanean  to  the  Red  Sea,  and  the  course  of 
the  fresh  water  canal  from  Cairo  to  Suez  occupy  the  greater  part  of  the 
building,  and  give  a  good  idea  of  the  magnitude  of  the  undertaking. 

The  models  of  the  various  machines  and  implements  which  have  been 
employed  on  these  woi-ks  are  most  interesting ;  and,  lastly,  there  is  a 
series  of  photographic  di-awings  and  paintings,  showing  the  works  of  the 
canal  in  progress. 

Messrs.  Schneider  and  Co.,  of  Creusot,  have  a  highly  interesting  exhibition 
in  a  special  building  of  their  own  in  the  park  near  the  Porte  de  I'llniversitc. 
These  works  are  the  largest  in  France,  occupy  an  area  of  not  less  than  29-i: 
acres,  of  which  47f  acres  are  covered  with  buildings  ;  upwards  of  9,950 
workmen  are  employed  by  this  firm,  and  the  total  horse-power  in  the 
various  mines,  collieries,  blast  ftuTiaces,  forges,  and  workshops  amounts  to 
9,750.  The  three  locomotives  exhibited  by  Messrs.  Schneider  are : — an 
express  engine  for  the  Great__Eastern  Railway  (England),  built  from  designs 
furnished  by  Mr.  Sinclair.  The  cylinders  are  16in.  in  diameter,  with  24in. 
stroke,  with  7ft.  lin.  driving  wheels,  and  weight  nearly  30  tons.  It  is 
intended  to  travel  at  a  speed  of  56  miles  per  hour,  with  27  carriages.  A 
goods  engine  of  the  same  type  as  those  used  on  the  Creusot  Railways  ;  this 
engine  has  three  pair  of  wheels  coupled,  4ft.  in  diameter.  A  small  2ft. 
7iin.  guage  engine,  the  "  Creusot,"  for  the  mineral  railway  of  Blanzy, 
weighing  about  6^  tons  in  working  order.  The  cylinders  are  only  Sin.  in 
diameter,  lijiu.  stroke,  and  the  four  wheels  are  2ft.  Gin.  in  diameter,  and 
coupled.  Since  1838  1,100  locomotives  have  been  made  at  Creust,  both  for 
France  and  abroad ;  168  marine  engines  have  also  been  constructed  by  this 
firm  for  the  Imperial  and  merchant  navies.  The  950  nominal  horse-power 
marine  engine  constructed  for  the  iron-clad  1!  Ocean,  is  of  the  tj-pe 
generally  adopted  by  the  Imperial  French  navy,  it  has  three  horizontal 
cylinders,  82  ^in.  in  diameter,  with  ift.  Sin.  stroke.  The  steam  is  admitted 
into  the  middle  cyhuder  at  high  pressure,  and  afterwards  used  expansi  celj' 
in  the  other  two,  on  Woolf's  system.  The  actual  horse-power  is  3,800.  A 
pair  of  48in.  cj'linders,  with  2ft.  4in.  stroke,  horizontal  marine  engines  of 
265  nominal  horse-power,  forming  half  the  engine  power  of  the  iron-clad 
coastguard  ram,  ie  Cerbere,  are  also  exhibited  here.  A  qiTantity  of 
specimens  of  iron,  mineral  coal,  drawings  of  machines  and  bridges  con- 
structed by  the  firm,  with  plans  of  workshoi^s,  workmen's  cottages,  schools, 
&c..  are  also  exhibited. 


FOUNDATION  SCREWS  FOR  LIGHTHOUSES. 
Screws  have  of  late  years  been  extensively  used  by  the  United  States 
Government  for  the  support  of  iron  lighthouses,  such  as  we  illustrated  in 
The  Aetizan  for  August  and  November,  1862.  Hitherto  the  piles  were 
supported  on  sandy  ground  by  single-threaded  screws  of  2ft.  6ins.  diameter, 
which  have  given  general  satisfaction.  Messrs.  Poole  and  Co.,  of  Wil- 
mington, Delaware,  are  now  constructing  double-threaded  screws  of  larger 
size,  to  be  used  on  marshy  ground  in  the  Sixth  Lighthouse  District.-  We 
have  been  favoured  with  a  stereoscopic  view  of  one  of  these  screws,  from 
which  the  annexed  wood  engraving  was  taken.  The  dimensions  are  as 
follows : — 


Largest  diameter 5ft. 

Smallest  diameter  1ft.  4ins. 

Number  ot  threads 2,  making  1^  turns  each. 

Pitch     12ins. 

Diameter  of  hub 12ins. 

Thickness  of  blade  at  bub 1  Jina. 

Ditto  at  periphery gin. 


In  plan  the  first  third  of  the  circumference  is  a  true  circle,  the  rest  is 
an  Archimedean  spiral. — We  may  add  that  screws  of  the  above  size  are  no 
novelty  in  this  country  ;  as  regards  the  double-thread  principle  it  has  yet 
to  stand  the  test  of  practical  experience. 


IKON    FLOATING    DOCKS. 

We  have  recently  inspected  at  the  yard  of  Messrs.  Campbell,  Johnstone 
and  Co.  (the  patentees),  at  Silvertown,  an  enormous  wrought-iron  floating 
dock,  now  in  course  of  construction,  which  is  capable  of  dry-docking  ships 
of  the  BelleropJion  class,  and  is  intended  for  the  Government  service  at 
Bermuda,  thereby  being  convenient  for  the  West  India.!  and  North 
American  squadrons. 

It  is  proposed  to  build  the  dock  complete  where  it  is,  and  launch  it 
broadside  on  ;  the  naval  authorities  being  of  opinion,  that  it  is  capable  of 
being  towed  out  to  Bermuda.  This  is  a  matter  of  great  importance,  as  it 
obviates  the  necessity  of  a  large  establishment  at  that  station,  which 
would  be  requisite  for  the  purpose  of  putting  the  dock  together,  were  it 
shipped  in  pieces  from  England,  and  avoids  great  delay  and  saves  much 
additional  expense  attending  the  completion  of  a  dock  of  such  magnitude 
abroad.  It  is  rather  a  bold  experiment  to  tow  such  an  enormous  structure 
across  the  Atlantic,  but  as  it  is,  or  ought  to  be,  unsinkable,  it  cannot 
easily  be  lost,  even  though  the  vessels  towing  it  should  be  compelled  to 
cast  it  ofi'.  They  might  perhaps  make  it  self-propelling  by  fixing  a 
powerful  steam  vessel  in  the  dock  itself, — forming  thereby  a  nautical 
illustration  of  a  snail. 

The  dock  is  333ft.  long  from  end  main  rib  to  end  main  rib,  and 
380ft.  long  over  all  of  cutwaters.  Its  width  is  83ft.  9in.  inside,  and 
123ft.  9in.  outside  the  ironwork.  The  depth  over  all  of  the  ironwork  is 
7lft.  llin.  The  plates  and  bars,  which  are  principally  from  the 
Iron  Company,  are  of  large  size  and  weight,  and  appear  to  be  of  very 
good  quality.  The  total  weight  will  be  about  8,000  tons,  and  there  will 
be  nearly  three  million  rivets  used  in  the  manufacture  of  the  dock. 

The  following  description  in  connection  with  the  annexed  woodcuts  will 
explain  the  peculiar  features  of  the  structure,  as  well  as  the  methods  of 
docking  and  undocking,  and  of  careening  the  dock. 

The  whole  of  the  construction  is  divided  into  48  watertight  compart- 
ments formed  by  7  watertight  longitudinal  bulkheads,  9  watertight  trans- 
verse main-ribs,  and  the  outside  and  inside  skins.  The  compartments 
consist  of  load  or  upper  chambers  D,  balance  or  intermediate  chambers  C, 
and  of  air  or  bottom  chambers  B,  for  the  various  operations  of  floating, 
loading,  raising,  or  lowering,  as  required.  It  is  intended  that  when  the 
dock  is  out  of  use  and  ready  to  receive  any  vessel  requiring  repairs,  the 
load  chambers  D,  and  the  balance  chambers  C,  should  be  full  of  water,  and 
the  bottom  chambers  B  full  of  air,  as  in  Fig.  1. 

When  a  large  ship  requires  repairs,  it  has  only  to  be  hauled  into  the 
dock,  when  the  valves  are  opened,  and  the  water  is  allowed  to  flow  from 
the  load  chambers  D  ;  the  ship  in  a  short  time  grounds  on  the  blocks,  and 
the  dock  and  ship  rise  out  of  the  water,  say  10ft.,  as  shown  in  Fig.  2  ;  the 
caissons  are  then  put  in  at  the  ends,  and  the  water  that  remains  round  the 
ship  is  allowed  to  flow  into  the  air  chambers  B,  leaving  the  vessel  dry,  as 
illustrated  in  Fig.  3.  When  the  repairs  are  completed,  the  water  is 
admitted  into  the  dock  in  the  usual  manner,  through  sluices  on  the  caissons 
(see  Fig.  4),  after  which  the  caissons  are  removed,  and  the  ship  is 
undocked.  The  pumping-engines  are  now  set  to  work,  and  the  water  in 
the  chambers  B  is  pumped  into  the  load  chambers  D,  and  over  the  side; 
the  dock  is  then  ready  for  another  vessel. 

The  contractors  have  suggested  to  the  Admiralty  the  addition  of  moveable 
trays  or  pontoons,  of  sufficient  buoyancy  and  stability  to  dock  small  ships 
upon — each  of  these  trays  or  pontoons  to  be  lifted  up  by  the  dock, 
emptied,  and  then  floated  out  with  the  ship  on  it.  By  this  arrangement 
as  many  small  ships  can  be  docked  at  one  time  as  there  are  trays  or 
pontoons.  Thus,  in  Fig.  5,  A  is  the  pontoon  or  tray :  the  small  vessel 
requiring  repairs  is  floated  upon  this  tray,  when  the  water  in  the  load 
chambers  D  is  allowed  to  flow  out,  and  also  as  much  from  the  chambers  C 
as  is  sufficient  to  raise  the  bottom  of  the  pontoon  above  the  water,  as  in 
Fig  6.  When  the  pontoon  is  emptied,  and  the  valves  shut,  the  chambers  B 
are  filled  with  water,  which  causes  the  dock  to  sink  down,  leaving  the 
pontoon  floating  with  the  vessel  (Fig.  7),  which  can  then  be  removed. 
Thus  It  is  evident  that  by  this  arrangement,  as  before  stated,  the  number 
of  vessels  capable  of  being  docked  is  only  limited  by  the  number  of 
pontoons  available. 

One  of  the  principal  objections  hitherto  raised  against  the  use  of 
floating  docks  has  been  that,  though  vessels  might  be  repaired  and  cleaned 
on  them,  the  dock  itself  could  not  be  repaired  or  cleaned.  As  the  cost  of 
such  a  structure  is  necessarily  very  large,  the  question  of  durability  is  one 
of  great  importance,  and  facility  for  repairing  and  cleaning  the  bottom, 
especially  in  hot  climates,  is  essential  to  durability.  The  system  of  dividing 
each  side  of  the  dock  into  upper,  middle,  and  lower  compartments,  provides 
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for  this  contingency,  aa  it  is  only  necessary  to  fill  with  water  one  or  more 
lines  of  compartments  on  one  side,  leaving  the  other  side  empty,  as  in  Fig. 
8,  when  the  dock  will  careen  over  to  any  desired  extent,  and  sufficiently 
so  to  expose  the  line  of  keel. 

We  think  it  will  be  acknowledged  by  all  practical  men  that  the  peculiar 


features  above  described,  viz.,  the  absence  of  pumping  during  the  processes 
of  docking  and  undocking  ships,  the  employment  of  pontoons  for  small 
vessels,  and  the  facilities  for  cleaning  and  repairing  the  dock  itself,  are 
undoubted  improvements;  and  great  praise  is  due  to  the  Admiralty  for 
having  adopted  this  design  as  the  most  suitable  for  the  station  of  Bermuda. 


H.M.  TRAlfSPORT  "EARL  DE  GREY  AND  RIPOjST." 

BriiiT  BT  THE  Thames  Iron    Works    Company,   Limited. 

{Illustrated  hy  Plate  316). 

In  our  last  number  we  gave  a  full  description  of  the  double  piston-rod 

surface-condensing  engines  of  the  Earl  de  Grey  and  Ripon,  and  we  now 

give,  on  Plate  316,  some  sectional  views  showing  the  engines  and  boiler 

as  fitted  in  the  vessel.     Fig.  1  is  a  longitudinal  section  of  the  ship  ;  Fig. 

Voyages  to  and  from  Portsmouth  and  Woolwich,  of  S. 


2,  one-half  of  a  transverse  section  through  boiler,  and  one-half  front 
elevation  of  the  same ;  and  Pig.  3,  a  cross  section  showing  the  general 
arrangement  of  the  engine  room.  We  need  not  now  add  .anything  to  the 
particulars  of  the  construction  given  in  our  last  number,  but  the  following 
abstract  of  the  log  of  each  of  the  first  eight  trips  of  the  Earl  de  Grey 
and  Ripon  may  enable  the  reader  to  form  an  idea  of  the  performance  of 
the  ship,  and  the  working  of  the  engines. 

if.  W.D.  Steam  Transport  "  JSarl  de  Grey  and  Ripon." 


Average 
Steam 

Pressure 
in  lbs. 

Average 

Vacuum. 

in  lbs. 

Average 

Revolutions 

per 

minute. 

Water  in  Boiler. 

Knots  run 

per 

Voyage. 

Cargo 

per  Voyage, 

in  Tons. 

Number  of 

liours 

under  Steam. 

H.      IT. 

Number  of 

hourt 
Steaming. 

Coals 

Date,  1867. 

Density. 

Height 
above 
tubes. 

consumed 
per  voyage. 

TONS.      CWT. 

Jan.  28  to  Feb.  1 

Feb.  13  to  Feb.  15  ... 

Feb.  28  to  March  1... 
March  8  to  March  9 
March  19  to  March  21 

April  2  to  April  4  ... 

April  16  to  April  18 
April  26  to  April  27 

19 

19 

19 
19 
19 

17 

18 
18 

1Z\ 
131 

131 
131 
13 

13 

14 
131 

78 

11 

78 
78 
78 

70 

72 
76 

3V 

1  i 

32 

1 

33 

1  i 

32 

1    T 

34 

1 

3  2 

10 

10 

10 
10 
10 

10 

10 
10 

212 

191 

193 
196 
191 

194 

202 
197 

400 

390 

300 
350 
3301 

395 

320 
33S 

28     50 
25    45 

22  30 

24  45 

23  35 

27    45 

30      0 

25  30 

22    45 

21  20 

19  0 

22  30 

20  40 

23  45 

25    30 
22    30 

12     18 
12      3 

8  11 

9  10 
9    10 

12      3 

12      4 
10    19 

Cargo  consists  of  Government  stores,  heavy  ordnance,  munitions  of  war,  shells,  machinery,  &c. 


THE  METROPOLITAN  DISTRICT  RAILWAY. 


The  present  Metropolitan  Railway,  from  Bishop's-road,  Paddington,  to 
Moorgate-street,  is  but  the  northern  side  of  an  irregular  circle  of  under- 
ground railways  designed  to  surround  that  part  of  London  which  is  between 
the  Thames  and  that  line.  Of  this  inner  circle,  as  it  is  called,  the 
Metropolitan  District  Railway  will  be  the  southern  portion,  while  the 
eastern  and  western  portions  will  be  formed  by  extensions  of  the 
Metropolitan  Railway.  The  Acts  for  the  construction  of  these  new  lines 
were  obtained  in  1864,  Mr.  J.  Fowler  and  Marr  Johnson  being  the 
engineers. 

The  eastern  extension  of  the  Metropolitan  Railway  is  carried  under 
Bishopsgate-street,  near  Houndsditch,  and  then  curves  to  the  south, 
extending,  under  Aldgate  High-street  and  the  Minories,  to  Trinity-square. 


At  Trinity-square  the  Metropolitan  District  Railway  commences,  and  from 
thence  proceeds  nearly  parallel  to  the  river  until  it  crosses  the  line  of  the 
new  street  which  is  to  be  constructed  from  Blackfriars-bridge  to  the 
Mansion  House.  Following  along  this  street,  the  Railway  meets  the  river 
at  Blackfriars,  and  will  then  be  carried  along  the  Embankment  to  near 
Westminster-bridge.  Here  the  line,  leaving  the  Thames,  curves  to  the 
west,  and  proceeds  past  Westminster  Abbey  by  Victoria-street  to  the 
Victoria  Station.  It  then  passes  near  Ebury-street  to  Sloane-square,  and 
from  thence  to  Cromwell-road.  Here  it  joins  the  western  extension  of  the 
Metropolitan  Railway,  which,  at  Cromwell-road,  curves  to  the  north, 
proceeding  in  a  north-westerly  direction  to  Notting-hill,  from  whence  it 
curves  to  tlie  east,  joining  the  present  line  at  Edgeware-road,  Paddington. 
About  one-half  of  this  railway  will  be  level,  about  a  quarter  of  a  mile 
will  be  on  a  gradient  of  1  in  300,  more  than  half  a  mile  will  be  1  in  250, 
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three  quarters  of  a  mile  1  in  200,   and  about  half  a  mile  1  in  100 ;  the 
remainder  of  the  gradients  will  be  rather  steeper  than  1  in  100. 

The  sharpest  curve  has  10  chains  radius  near  the  Victoria  Station  ;  the 
others  have  radii  of  respectively  15,  20,  30  chains  and  upwards.  A 
portion  of  the  line,  constructed  opposite  the  Cannon-street  Station  of  the 
South  Eastern  Railway,  being  225ft.  in  length,  is  covered  over  by  wrought- 
iron  girders  bent  downwards  at  the  ends.  On  these  girders  are 
built  brick  walls,  between  which  arches  are  turned,  and  which  carry  the 
road  above. 

At  Westminster,  the  portion  of  the  line  from  near  Westminster  Bridge 
to  opposite  the  Westminster  Hospital  is  completed.  The  line  at  this  point 
is  in  girder-covered  way,  the  roofing  being  formed  of  cast-iron  girders  with 
brick  arches  between  each  of  them.  Under  Parliament-square-gardens 
the  side  walls  are  constructed  with  6ft.  bays,  measuring  from  centre  to 
centre  of  the  counterforts.  The  girders  are  6ft.  apart,  and  1ft.  6in.  deep 
in  the  centre.  Nearer  Bridge-street,  however,  the  walls  are  with  8ft. 
bays,  the  girders  being  2ft.  6in.  deep  in  the  centre,  and  this  is  the  usual 
construction  of  girder-covered  way  along  the  line. 

The  girders  have  top  flanges  7in.  x  Ifin.,  and  bottom  flanges  20in. 
X  2jin.,  the  web  being  IJin.  thick  at  the  top,  and  2in.  at  the  bottom  ; 
there  are  cross-flanges  underneath,  6in.  deep,  which  bear  against  the  inner 
side  of  the  side  walls,  and  thus  stretch  them  apart ;  the  distance  between 
the  walls  is  25ft.  The  brick  arches  between  the  girders  are  3  rings  thick, 
the  spandrils  being  filled  in  with  concrete,  over  which  is  a  layer  of  asphalte 
fin.  thick,  put  on  in  two  coats.  Upon  the  asphalte  there  is  laid  under  the 
streets  1ft.  of  road  metalling.  The  clear  height  of  the  under  sides  of 
the  girders  above  rail  level  is  13ft.  6in. 

The  counterforts  of  the  side  walls  are  5ft.  Gin.  deep  horizontally  for 
the  whole  height,  being  built  without  batter;  and  their  thickness  is 
three  bricks  in  front  of,  and  two  bricks  behind  the  arched  panels.  The 
panels  are  formed  of  three  rings  of  brickwork,  and  are  built  with  a 
"batter.  The  walls  are  founded  on  concrete  carried  5ft.  below  rail 
level,  and  the  panels  are  also  backed  with  concrete  to  the  level  of  the 
backs  of  the  counterforts,  each  bay  being  provided  with  a  4in.  pipe  packed 
around  with  gravel  for  the  purpose  of  drainage.  An  18in.  barrel  drain  is 
also  carried  down  to  the  centre  of  the  line  at  a  variable  distance  below 
rail  level,  and  from  Blackfriars  bridge  to  Gloucester  road  the  excavation 
will  be  provided  with  a  concrete  invert  2ft.  6in.  thick. 

The  construction  of  the  covered  way  is  carried  out  in  the  following 
manner  : — Two  trenches  are  excavated  at  the  proper  distance  apart  for 
the  side  walls,  and  the  ground  between  them  is,  when  necessary,  removed 
to  make  room  for  the  girders.  The  sides  of  the  trenches  are,  of  course, 
supported  iu  the  usual  manner  by  struts  and  poling  boards,  and  as  the  con- 
struction of  the  side  walls  proceeds,  these  are  removed  and  replaced  by  the 
concrete  hacking  at  the  back  of  the  walls  and  struts  extending  from  the 
inner  sides  of  the  walls  to  the  central  portion  or  "core  "  between  the  two 
trenches.  These  last-mentioned  struts  are  allowed  to  remain  until  the 
brickwork  has  thoroughly  set,  and  when  the  covered  way  is  completed, 
the  central  core  is  removed  by  excavation  at  each  end.  By  proceeding  in 
this  manner,  no  earth,  gravel,  &c.,  need  be  lifted  but  that  which  is  to  be 
taken  out  of  the  trenches  for  the  side  walls,  and  this  is  raised  by  the  aid 
of  steam  cranes  traversing  on  temporary  rails  laid  by  the  side  of  the 
excavation.  These  cranes  lift  about  i  cub.  yd.  every  minute,  or  about 
30  cub.  yds.  in  an  hour.  At  the  Westminster  portion  of  the  line  the 
excavations  are  made  almost  entirely  through  sand  and  gravel  (the  clay 
being  however  reached  near  a  foundation  level),  and  by  carrying  out  the 
plan  of  end  excavation  of  the  central  core,  the  material  can  be  easily 
removed  in  waggons  running  on  temporary  rails  to  other  parts  of  the  line, 
there  to  be  screened,  if  required,  for  mortar  or  concrete,  or  else  sold 
at  a  good  price.  If  the  excavation  were  completed  at  once  and  the 
part  forming  the  core  removed,  before  the  covered  way  was  finished, 
great  expense  would  be  incurred  on  account  of  there  being  but  in  few 
cases  sufficient  space  for  the  excavated  material,  and  all  that  portion  which 
could  not  be  immediately  disposed  of  would  have  to  be  carted  away. 

When  the  excavation  has  to  be  carried  under  a  street,  a  very  simple 
method  of  making  a  temporary  bridge  is  in  most  cases  adopted.  The 
bridge  is  formed  of  half  the  width  of  the  road  at  one  time,  so  as  to  interrupt 
the  traffic  as  little  as  possible.  Longitudinal  trenches,  about  2lt.  6iu.  deep, 
are  first  cut  in  the  reoadway,  4ft.  apart,  these  trenches  being  long  ennugh 
for  timber  balks  which  will  span  the  intended  excavation.  The  road 
between  the  trenches  is  then  lowered,  and  cross  planking  placed  on  the 
balks,  and  on  this  planking  is  spread  about  1ft.  of  road  metalling.  After 
the  whole  of  the  temporary  bridge  is  constructed  in  this  manner,  the 
ground  underneath  is  excavated,  and  the  construction  of  the  railway  is 
proceeded  with. 

When  water  and  gas  pipes  are  met  with,  which  are  afterwards  supported 
by  the  roof  of  the  covered  way,  they  are  slung  from  bulks  overhead,  and 
strutted  from  the  ground  below ;  and  as  the  work  proceeds,  the  original 
struts  are  replaced  by  larger  ones.  The  brick  sewers  which  cross  the  line 
of  railway  are  also  supported  in  a  similar  manner  until  replaced  by  iron 


ones.  Near  Parliament-square  Gardens  the  present  Victoria-street  sewer 
crosses  the  railway  in  this  manner.  In  this  case  the  sewer  has  been 
diverted,  and  a  length  of  the  former  brick  sewer  replaced  by  a  new  sewer 
along  the  southern  side  of  the  railway  at  the  back  of  the  side  wall,  joining 
to  the  low  level  sewer  at  the  Thames  Embankment.  Another  similar 
sewer  has  been  found  along  the  northern  side  of  the  line  for  some  distance, 
so  as  to  intercept  the  sewers  which  now  extend  from  that  side  to  the 
Victoria-street  sewer  at  the  point  where  it  leaves  the  northern  side  of  the 
railway. 

Near  the  end  of  Victoria-street  the  centre  line  of  the  railway  passes 
about  95ft.  from  one  corner  of  Westminster  Abbey,  and  for  a  length  of 
300ft.  near  this  point,  a  retaining  wall  of  extra  strength  is  built  along  the 
southern  side  of  the  line.  This  wall,  instead  of  being  built  in  bays,  is 
made  5ft.  6in.  thick  throughout,  and  backed  with  peat  7  ft.  in  thickness. 
This  thickness,  however,  is  reduced  at  the  bottom,  where  the  sewer  already 
mentioned  is  situated,  the  sewer  being  formed  for  this  length  of  300ft. 
of  iron  pipe,  4ft.  6in.  in  diameter.  This  method  of  peat  backing  has  been 
adopted  at  the  recommendation  of  Mr.  G.  P.  Bidder  (acting  as  engineer 
to  the  Dean  and  Chapter  of  Westminster),  in  order  to  prevent  the  trans- 
mission  of  any  vibration  from  the  railway  to  the  Abbey.  We  may  mention 
here  that  it  has  been  sometimes  stated  that  the  Abbey  was  founded  on  a 
running  sand,  but  in  these  excavations  good  sound  gravel  only  has  been 
met  with. 

Owing  to  possession  not  yet  having  been  obtained,  nothing  has  as  yet 
been  done  towards  the  construction  of  the  line  from  Westminster  Hospital 
to  Buckingham-row,  with  the  exception  of  some  slight  excavations  near  to 
the  St.  James's  Park  Station,  Broadway,  Westminster.  This  station  will 
have  siding  accommodation.  Between  the  St.  James's  Park  Station  and 
Buckingham-row  the  line  will  be  carried  partly  through  girder -covered 
way,  and  partly  through  covered  way  roofed  with  brick  arches. 

At  Buckingham-row  another  long  finished  length  of  the  works 
commences,  there  being  first  a  short  length  of  brickwork-covered  way, 
and  then  about  160yds.  of  open  cutting.  The  diflerence  between  the 
brickwork-covered  way  and  a  tunnel  is  chiefly  that,  in  making  the  latter, 
the  excavation  is  driven  from  the  ends,  whereas  in  constructing  the  brick- 
work-covered way,  the  ground  is  opened  up  to  the  surface  and  then  filled  in 
again  upon  the  top  of  the  arches.  In  the  case  of  the  Metropolitan  District 
Railway  there  is  no  tunnel  properly  so  called  at  any  part. 

In  the  ordinary  brickwork-covered  way  the  arches  are  composed  of  five 
rings  of  brickwork,  and  have  a  span  of  25ft.,  the  clear  height  under  the 
crown  of  the  arch  being  15ft.  91n.  above  rail  level.  The  curve  of  the  crown 
the  arch  is  struck  with  a  radius  of  15ft.  9in.,  and  the  haunches  with  radii 
of  9ft.  6in.,  whilst  the  side  walls  have  a  curved  batter  on  the  face,  struck 
with  a  radius  of  25ft.  from  a  centre  situated  5ft.  6in.  above  rail  level. 
The  side  walls  are  three  bricks  thick  at  the  springing  of  the  arch,  and  the 
back  is  carried  down  perpendicularly  to  the  foundations.  At  intervals  of 
50ft.  there  are  found  in  the  side  walls  arched  recesses  or  manholes,  4ft. 
wide,  1ft.  6in.  deep  in  the  centre,  and  7ft.  high,  the  back  of  each  recess 
being  formed  of  an  horizontal  arch  composed  of  three  rings  of  brickwork, 
and  having  a  versed  sine  of  9in.  The  haunches  of  the  arched  covering 
are  filled  in  with  concrete,  the  upper  surface  being  sloped  oft"  towards  each 
side,  and  coated  with  asphalte  fin.  thick,  laid  on  in  two  layers.  At  the 
back  of  the  side  walls  drain  pipes  are  led  down  to  near  the  footings,  and 
are  then  carried  through  the  walls,  the  same  as  in  the  case  of  the  girder- 
covered  way. 

The  side  walls  of  the  brickwork-covered  way  are  put  in  in  the  same 
manner  as  those  for  the  girder-covered  way  already  described,  their  curved 
inner  faces  being  built  to  properly  supported  wooden  templates,  having 
each  course  marked  on  them,  and  each  furnished  with  a  plumb  line  for 
setting  it  upright.  These  templates  extend  higher  than  the  side  wall 
proper,  and  the  upper  part  of  each  of  them  is  recessed  to  receive  lagging 
boards,  upon  which  that  part  of  the  arched  covering  near  the  springing 
can  be  built.  To  allow  of  the  remainder  of  the  arch  being  built,  the  core 
left  between  the  side  walls  is  rounded  off  at  the  top,  and  is  spanned  hy 
centreing  formed  of  light  plate-iron  ribs,  carrying  the  usual  lagging 
boards.  The  ends  of  the  ribs  are  supported  by  timbers  extending  from 
the  footings  of  the  side  walls,  and  furnished  with  the  usual  striking 
wedges ;  and  each  rib  is  jointed  at  the  centre,  and  is  supported  at  that 
point  by  means  of  foot-boards  and  wedges  resting  upon  the  top  of  the 
central  core.  This  plan  enables  the  greater  part  of  the  core  to  be  left  in 
its  place  until  the  completion  of  the  covering,  as  in  the  case  of  the  girder- 
covered  way,  so  that  it  can  be  removed  afterwards  by  end  excavation. 

We  have  said  that  the  short  length  of  brickwork-covered  way  near 
Buckingham-row,  is  followed  by  about  160yds.  of  open  cutting,  the  rail- 
way being  for  the  distance  carried  between  retaining  walls.  The  walls 
are  constructed  in  bays,  each  bay  being  formed  of  an  arched  panel  abut- 
ting against  counterforts,  as  in  the  case  of  the  side  walls  of  the  girder- 
covered  way.  At  the  back  of  the  walls  the  counterforts  are  2V  bricks 
thick,  whilst  in  front  of  the  panels  their  thickness  is  increased  to  4  bricks. 
The  depth  of  the  counterforts,  measured  from  the  face  to  the  back,  vanes 
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according  to  the  depth  of  the  excavatior.,  and  the  rule  which  has  heen  fol- 
lowed is,  to  make  the  depth  of  the  counterfort  at  the  rail  level  =  J  the  height 
of  the  retaining  wall  +  ISin.  Above  the  retaining  wall  there  is  a  parapet 
wall.  The  hacks  of  the  counterforts  are  carried  up  perpendicularly,  and 
tbeir  front  faces  have  an  uniform  batter  of  1  in  8,  so  that  the  rule  above 
given  determines  their  depth  from  back  to  front  at  the  top  as  well  as  at 
rail  level. 

The  counterforts  are  lift,  apart  from  centre  to  centre,  and  the  arched 
panels  between  them  are  one  brick  thick  for  a  depth  of  10ft.  from  the  top 
of  the  retaining  wall,  and  1  J-  brick  thick  below  that  depth.  The  versed 
sine  of  the  horizontally-arched  panels  is  1ft.,  and  at  their  springing  they 
are  set  back  1ft.  6in.  from  the  faces  of  the  counterforts.  The  spaces 
between  the  panels  are  filled  in  with  lime  concrete  level  with  the  backs 
of  the  counterforts,  the  same  arrangements  being  made  for  drainage  as 
in  the  case  of  the  side  walls  of  the  girder-covered  way.  The  distance 
between  the  faces  of  the  counterforts  of  the  opposite  walls,  at  rail  level,  is 
25ft.,  the  distance  between  the  walls  at  the  top,  of  course,  varying 
according  to  the  depth  of  the  excavations.  The  footings  of  the  walls  rest 
upon  cement  concrete  carried  down  about  5ft.  below  the  rail  level,  as  in 
the  case  of  the  side  walls  of  the  covered  way.  The  pai-apet  walls  are  6ft. 
high  above  the  ground  level,  and  are  panelled,  the  panels  being  one  brick, 
and  other  parts  of  the  wall,  except  at  the  string  course  and  capping,  are 
1^  bricks  thick. 

The  retaining  walls,  like  the  side  walls  of  the  covered  way,  are  constructed 
in  trenches  of  sufficient  width,  the  ground  between  these  trenches  being 
left  for  removal  by  end  excavation.  These  retaining  walls,  and,  indeed,  all 
the  details  of  the  ivorks,  are  well  proportioned  to  the  duty  they  have  to 
perform,  and  by  their  construction  very  great  resisting  power  is  obtained 
witb  a  comparatively  small  expenditure  of  material.  The  excellence  of 
the  design  also  well  accords  with  the  quality  of  the  workmanship,  the 
whole  of  the  brickwork  which  has  so  far  been  carried  out  in  connection  with 
the  works  of  the  Metropolitan  District  Railway  having  been  executed  in  a 
manner  which  reflects  the  greatest  credit  on  the  contractors. 

The  160yds.  of  open  cutting  which  we  last  described,  are  succeeded  by 
about  100ft.  of  the  ordinary  brickwork-covered  way,  this  extending  to  the 
western  side  of  the  new  street  running  from  the  northern  side  of  Victoria- 
street.  At  this  point  the  line  passes  under  the  site  of  a  new  brewery, 
which  is  to  be  erected  by  Messrs.  Elliot,  Watney,  and  Co.,  and  as  the 
weight  to  be  carried  above  the  line  will  be  very  great,  a  special  system  of 
construction  has  been  adopted  for  the  covering. 

In  the  first  place,  the  side  walls  are  increased  to  5  bricks  in  thickness, 
and  are  backed  with  12in.  of  concrete,  and  for  a  length  of  9ft.  in  the  centre, 
and  at  each  end  of  that  portiou  of  the  line  beneath  the  intended  brewery, 
the  arched  brick  covering  has  been  made  9  instead  of  5  rings  in  thickness, 
these  thickened  portions  being  so  situated  as  to  come  under  the  front, 
centre,  and  back  walls  of  the  building.  Between  the  9  ring  arches  the 
railway  is  spanned  by  12  massive  wrought-iron  box  girders,  each  calculated 
to  carry  a  load  of  200  tons,  and  upon  these  will  bear  the  columns  sup- 
porting the  immense  vats  with  which  the  brewery  will  be  furnished. 
Between  the  girders  the  line  is  roofed  by  the  ordinary  transverse  brick  arched 
covering,  which  is,  as  usual,  5  rings  thick ;  and  the  girders  themselves 
will  also  be  covered  over  by  longitudinal  arches,  having  apertures  in  them 
through  which  the  columns  already  mentioned  can  pass. 

At  the  point  that  we  have  been  describing,  the  foundations  of  the  side 
walls  of  the  railway  are  sitaated  15ft.  below  those  of  some  very  high  houses 
close  to  which  the  line  passes,  and  the  works  had,  therefore,  to  be  executed 
with  the  greatest  possible  care.  The  precautions  taken,  however,  were  so 
effectual  that  not  the  slightest  damage  was  done  to  the  adjoining  structures. 
Past  the  site  of  the  brewery  the  ordinary  brickwork-covered  way  recom- 
mences. Before  reaching  the  line  of  Victoria-street,  the  railway  passes  for 
some  distance  under  the  space  upon  which  the  houses  which  will  eventually 
form  the  northern  side  of  the  street  at  this  point  will  he  built,  and  here 
the  covered  way  has  been  constructed  of  more  than  the  usual  strength, 
in  order  to  carry  the  extra  loads  which  will  come  upon  it. 

As  the  railway  approaches  Victoria-street  at  an  acute  angle,  the  side 
walls  of  the  houses  will  cross  the  line  on  the  skew,  and  the  strengthening 
of  the  arched  covering  has  accordingly  been  carried  out  as  follows  :  The 
houses  to  be  built  will  each  have  a  frontage  of  25ft.  6in.,  and  the  centre 
lines  of  the  side  walls  have  heen  set  out  at  that  distance  apart.  For  a 
distance  of  7ft.  6in.  on  each  side  of  each  of  the  points  at  which  these  lines 
intersect  the  centreline  of  the  railway,  the  brick  arched  covering  has  been 
constructed  10  rings  in  thickness,  whilst  between  the  portions  so  thickened 
the  thickness  has  been  made  8  rings.  This  part  of  the  brickwork-covered 
way  will  thus  consist  of  alternate  15ft.  and  12ft,  lengths,  10  rings  and  8 
rings  thick  respectively,  and  the  side  walls  of  the  houses  will  bear  upon  the 
10  ring  lengths  exclusively.  At  each  end  of  each  of  the  15ft.  lengths 
there  is  also  formed  a  counterfort  2ft.  thick;  these  counterforts  extend  to 
the  outside  line  of  the  side  walls,  and  their  tops  are  made  to  the  same 
slope  as  the  spandril  filling. 

Close  to  the  junction  of  Vaushall-road  and  Victoria-street,  the  Metro- 


politan District  Railway  crosses  under  the  latter  street,  and  also  under 
the  King's  Scholars'  Pond  Sewer,  and  this  point  is  the  lowest  on  the  line 
of  the  railway,  the  rail  level  being  here  21ft.  9in.  below  Trinity  high-water, 
or  9ft.  3in.  below  Ordnance  datura. 

The  sewage  is  conducted  over  the  railway  through  a  cast-iron  tube  about 
13ft.  wide  and  lift,  high,  this  tube  having  an  arched  invert,  and  sides  and 
crown  of  a  horse-shoe  shape.  The  tube  crosses  the  railway  on  the  skew 
and  is  supported  by  a  pair  of  cast-iron  girders,  placed  one  on  each  side  of 
it,  the  distance  apart  of  the  girders  from  centre  to  centre  being  15ft.  Gin. 
The  height  from  rail  level  to  the  invert  of  the  sewer  is  only  13ft.  7in.,  and 
thus  the  latter  had  to  be  made  so  as  to  lessen  the  headway  as  little  as 
possible.  This  has  been  done  by  forming  the  invert  of  plates  stiffened  by 
ribs  on  the  inside,  these  ribs  being  placed  longitudinally,  so  that  they  do 
not  interfere  svith  the  flow  of  the  sewage.  The  widest  plates  are  also 
supported  by  transverse  girders  extending  under  them  from  one  main 
girder  to  the  other,  and  disposed  parallel  with  the  line  of  the  railway,  so 
that  they  will  permit  the  engine  chimneys  and  highest  portions  of  the 
carriages  to  pass  between  them.  The  cast-iron  tube  is  protected  above  by 
a  brick  relieving  arch  of  18ft.  span,  which  comes  between  it  and  the  road- 
way. As  the  circumstances  of  the  case  did  not  permit  the  King's  Scholars' 
Pond  Sewer  to  be  diverted  during  the  construction  of  the  iron  tube,  the 
sewage  had  to  be  conducted  through  a  temporary  wooden  trough,  6ft. 
deep  and  6ft.  wide,  and  around  this  the  tube  was  built.  The  whole  work 
has  been  carried  out  with  perfect  success. 

The  Victoria-street  Station  of  the  Metropolitan  District  Railway  will 
adjoin  the  existing  station  of  the  same  name ;  and  its  construction  is  pro- 
ceeding rapidly.  It  will  be  336ft.  6in.  long,  by  50ft.  S^in.  wide,  and  the 
platforms,  having  each  15ft.  in  width,  will  be  furnished  with  separate 
staircases  for  the  ordinary  metropolitan  traffic,  and  the  exchange  traffic  with 
the  London,  Chatham,  and  Dover  and  London,  Brighton  and  South  Coast 
Railways.  The  station  buildings  will  have  three  floors;  one  at  the  platform 
level,  a  mezzanine  door  upon  which  the  booking  offices  will  be  situated,  and 
an  upper  floor  above  the  street  level.  The  walls  are  faced  on  the  inside  with 
Suffolk  bricks,  and  are  very  tine  specimens  of  brickwork.  They  are 
panelled,  and  a  very  good  effect  has  been  obtained,  both  in  this  and  the 
other  stations  on  the  Metropolitan  District  line,  by  making  the  arches 
over  the  panels  project  lin.  beyond  the  regular  face  of  the  wall.  The  roof 
of  this  station  consists  of  a  series  of  wrought-iron  arched  ribs.  The  thrust 
of  these  will  be  received  by  castings  built  into  the  side  -nails,  and  secured 
by  bolts  passing  through  to  washer  plates  at  the  back.  At  the  Victoria 
Station  the  foundations  of  the  walls  are  29ft.,  and  the  level  of  the  rails  is 
24ft.  below  the  surface  of  the  ground,  and  on  one  side  of  the  station  a 
well  has  been  sunk  15ft.  below  the  rail  level.  The  18in.  culverts,  which 
we  have  mentioned  as  being  formed  down  the  centre  of  the  line,  commu- 
nicate with  this  well,  and  all  that  portion  of  the  line  which  slopes  down- 
wards to  the  Victoria  Station  will  consequently  be  drained  into  it.  The 
water  will  be  raised  from  the  well  by  a  small  pumping  engine  provided  for 
the  purpose,  and  similar  pumping  stations  will  also  be  formed  at  Sloane- 
square  and  Cromwell-road. 

From  Victoria  Station  the  line  continues  in  ordinary  covered  way.  At 
Ebury-street  the  rail  level  is  28ft.  below  the  surface,  and  the  works 
commence  with  100ft.  of  the  ordinary  brickwork-covered  way.  This  is 
succeeded  by  a  length  of  open  cutting  extending  to  within  about  50ft.  of 
Graham-street,  and  as  there  was  not  room  to  construct  the  retaining  walls 
of  sufficient  thickness,  their  tops  will  be  strutted  apart  by  cast-iron  struts 
extending  across  the  line.  From  Graham-street  to  Sloane-square  the  line 
is  in  ordinary  brickwork-covered  way,  and  this  has  been  already  constructed, 
and  is  ready  for  the  excavation  of  the  core.  The  sewer  which  traverses 
Graham-street  is  carried  over  the  line  in  a  pipe  -^^ft.  in  diameter  ;  this  pipe, 
which  crosses  on  the  skew,  being  supported  partly  by  the  brick-arched 
covering,  and  partly  by  five  girders  provided  for  the  purpose. 

At  Sloane-square  a  station  312ft.  long,  by  50ft.  5Jin.  wide,  between  side 
walls,  is  in  course  of  construction.  The  platforms  will  be  each  15ft.  wide, 
and  the  general  details  of  the  building,  roof,  &c.,  will  be  the  same  as  those 
of  the  Victoria-street  station,  of  which  we  have  already  spoken.  At  the 
Sloaue-square  Station  the  Ranelagh  sewer — a  sewer  with  a  9ft.  barrel — 
crosses  the  line  of  the  railway  on  the  skew,  and  will  be  conducted  over  it 
through  a  wrought-iron  tube  of  67ft.  span. 

From  the  Sloaue-square  Station  to  the  New  Brompton-road  the  line 
passes  through  brickwoik-covered  way,  except  for  a  few  lengths  of  open, 
not  amounting  altogether  to  more  than  300ft.  Near  the  end  of  Onslow- 
terrace,  the  covered  way  just  msntioned  will  terminate,  the  end  being 
made  with  a  bell-mouth  opening  on  the  Cromwall-road  Station-yard,  which 
will  be  between  retaining  walls.  At  the  works  near  the  New  Brompton- 
road,  a  greater  quantity  of  water  is  met  with  than  at  any  other  part  of 
the  line.  The  level  of  the  rails  will  here  be  24ft.,  and  the  foundations  of 
the  wall  29ft.  below  the  surface,  whilst  the  water  is  met  with  at  a  depth 
of  9i't.  The  pumps  employed  are  all  Murray's  patent  chain  pumps,  driven 
by  ordinary  portable  engines.  From  the  Cromwell-road  Station  to  that 
at  Gloucester-road,  the  four  lines  of  rail  will  pass  through  a  double-covered 
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way,  consisting  of  two  lines  of  the  ordinary  brickwork-covered  way 
placed  side  by  side,  with  a  4ft.  9in.  pier  between  them. 

The  Gloucester-road  Station  is  in  a  forward  state.  It  will  be  308ft. 
long  by  84ft.  wide,  this  width  giving  space  for  one  16ft,  and  two  14ft. 
platforms,  besides  the  four  lines  of  rails.  The  booking-office  will  be  at 
ihe  end  of  the  station,  and  access  to  the  platform  will  be  obtained  by 
staircases  leading  from  a  transverse  gallery. 

At  Kensington  Station  the  northern  of  the  two  branches  of  the  Metro- 
politan District  Railway  which  connect  the  "inner  circle"  with  the  West 
liondon  Railway  terroinates,  whilst  the  Metropolitan  extension  line  passes 
4hroDgh  the  station  yard  and  continnes  its  course  to  Paddington.  The 
main  portion  of  the  station  is  418ft.  long,  by  90ft.  2f  in.  in  width  between 
the  walls,  and  it  is  furnished  with  three  platforms  and  four  lines  of  rails. 
Commencing  at  the  north-eastern  side  of  the  station,  there  is,  first,  a 
platform  14ft.  wide,  then  a  space  of  20ft.  SJin.,  through  which  the  two  lines 
of  rails  of  the  Metropolitan  E.-ctension  Railway  pass ;  then  a  19ft.  platform, 
then  a  space  of  9ft.  BJ^in.,  accommodating  one  of  the  lines  of  rails  of  the 
Metropolitan  District  Railway ;  then  a  platform  16ft.  wide,  and,  finally,  a 
space  of  lift.  2|in.,  in  which  the  other  line  of  the  Metropolitan  District 
Railway  is  situated.  The  total  length  of  the  station  is  468ft.,  the  space 
of  50ft.  next  the  High-street  being  occupied  by  the  booking  offices,  &c. 
The  arrangement  of  the  booking  offices,  &c.,  will  be  very  similar  to  that 
adopted  at  the  existing  Metropolitan  Station  at  Aldersgate-street. 


INSTITUTION  OP  CIVIL  ENGINEERS, 

ON  OPTICAL  APPARATUS  USED  IN  LIGHTHOUSES. 
By  Mr.  James  T.  Chance,  M.A. 

It  was  promised  that  the  object  of  this  kind  of  apparatus  was  to  condense, 
within  a  small  equatorial  angle,  the  available  part  of  the  rays  which  diverged  in 
all  directions  from  a  given  source  of  light,  so  that  the  main  portion  of  the 
luminous  sphere  might  become  serviceable  to  the  mariner.  The  remarks  were 
chiefly  applicable  to  the  oil-lamp,  as  the  source  of  light ;  although,  from  the 
success  which,  since  1862,  had  attended  the  exhibition  of  the  electric  spark  at 
Dungeness  by  means  of  the  magneto-electric  machine  of  Mr.  Holmes,  it  might 
be  fairly  anticipated,  that  for  all  suitable  stations  of  the  first  importance  this 
brilliant  source  of  illumination  would  ultimately  be  adopted. 

The  dioptric  system  of  Augustin  Presnel  was  stated  to  be  that  which  was  now 
lieing  generally  introduced.  It  was  described  to  consist  of  a  structure  of  zones, 
or  segments  of  glass,  enveloping  a  central  flame,  whose  focal  rays  were  paral- 
lelised in  a  horizontal  direction.  In  what  was  termed  a  fixed  light,  this  deflec- 
tion took  place  only  in  meridian  planes,  the  natural  divergence  in  azimuth  being 
left  -nnaltered ;  whereas  in  a  revolving  light,  the  focal  rays  were  gathered  into  a 
number  of  cylindrical  beams  which,  by  the  rotation  of  the  whole  apparatus, 
were  made  to  pass  in  succession  before  the  eye  of  the  observer.  It  was  further 
explained  that,  in  consequence  of  the  size  of  the  flame,  the  beam  which  emerged 
from  every  part  of  the  apparatus  had  a  conical  divergence  ;  and  that,  although 
a  certain  extent  of  divergence  was  indispensable,  both  in  azimuth  and  in  altitude, 
for  revolving  lights,  and  in  altitude  for  fixed  ones,  yet  any  excess  of  dispersion 
beyond  this  requirement  involved  waste  of  light.  Hence  it  was  necessary  to 
increase  the  radius  of  the  apparatus  proportionably  to  that  of  the  flame.  In  a 
first  order  light,  for  instance,  with  a  burner  consisting  of  four  concentric  wicks, 
the  radius  of  the  instrument  in  the  focal  horizontal  plane  was  upwards  of  3ft. ; 
and  below  this  there  came  a  gradation  of  sea-lights  and  harbour-lights,  in  which 
were  employed  lamps  whose  burners  had  three  and  two  wicks,  and  one  wick 
respectively. 

Attention  was  speciallj-  directed  to  the  imperative  necessity  of  the  greatest 
accuracy,  both  in  the  shape  of  each  of  the  generating  sections  of  the  zones  and 
in  their  respective  adjustments.  The  recent  Royal  Commission  had  rendered  very 
great  service  in  bringing  before  the  notice  of  the  lighthouse  authorities  of  this 
country  the  essential  importance  of  the  due  adjustments  of  the  glass  segments  ; 
but  the  author  explained  how  exactness  of  adjustment  would  be  only  partially 
efficacious,  unless  accuracy  of  section  also  accompanied  it;  so  that  all  points  of  each 
section  should  co-operate  in  transmitting  a  parellelised  beam  in  the  required  direc- 
tion. It  was  a  fallacy  to  imagine  that,  because  the  flame  had  considerable  size, 
accuracy  of  shape  might  be  dispensed  with,  it  was  stated  that  the  most  effective 
part  of  the  flame  was  comprised  within  a  small  compass ;  and  further,  that 
whatever  portion  of  the  light  was  directed  towards  the  sea-horizon,  virtually 
illuminated  the  chief  range  of  sea-surface  from  the  horizon  towards  land,  in 
consequence  of  the  minuteness  of  the  angle  which  the  main  portion  of  the  whole 
distance  subtended  at  the  apparatus. 

The  dioptric  instrument  was  shown  to  consist  of  three  main  divisions : — An 
equatorial  belt  of  the  sphere  of  li|;ht,  proceeding  from  tlie  flame,  to  the  extent 
of  about  57°,  was  acted  upon  by  refraction  ;  but  the  rays  wliicli  passed  above  and 
6elow  this  angle  were  deflected  by  total  reflection.  The  portion  of  the  luminous 
sphere  thv\s  acted  upon  amounted  to  81  per  cent.,  the  upper  reflectors  receiving 
22i  parts,  the  refracting-belt  45,  and  the  lower  reflector  13^- ;  but  from  causes 
which  wore  explained,  the  relative  illumin.ating  values,  in  the  horizontal  plan,  of 
these  three  respective  divisions  of  the  apparatus  were  in  the  following  proportion, 
■riz. : — Upper  reflectors,  20 ;  the  refracting  porti'on,  70;  the  lower  reflectors,  10. 
The  author  added,  that  too  much  stress  could  not  bo  laid  u[ion  the  importance 
of  selecting  for  the  sea-horizon,  and  sending  towards  it,  the  brightest  sections 
of  the  flame. 

One  main  difficulty  with  lighthouse  engineers  consisted  in  devising  suitable 


characteristic  distinctions  among  sea-lights,  subsidiary  to  the  two  chief  ones, 
fixed  and  revolving.  They  were  obliged  to  resort  to  colour  occasionally,  but  red 
was  generally  the  only  one  admissible,  in  consequence  of  the  want  of  power  in 
all  others  to  penetrate  the  atmosphere. 

Reference  was  made  to  the  circumstances  under  which  Augustin  Fresnel 
successfulh- carried  out  his  annular  lens.  A  commission  on  lighthouses  had  been 
appointed  in  France  as  earl}-  as  1811  ;  and  at  the  request  of  Arago,  who,  in  1813, 
had  joined  the  board,  Fresnel  and  Mathieu,  a  member  of  the  Institute,  were  in 
1819  associated  with  him  in  conducting  the  necessary  experiments  and  investiga- 
tions. In  selecting  the  annular  form  of  lens,  Fresnel  seemed  to  be  quite  unaware 
of  Buffbu's  proposal,  in  1748,  to  form  a  lens  a  echelons  out  of  a  solid  piece  of 
glass  for  a  burning  instrument,  and  of  Condorcet's  subsequent  suggestion  to 
construct  the  burning  lens  of  separate  rings  round  a  central  disc.  Fresnel  was, 
undoubtedly,  the  first  to  give  to  each  ring  its  individual  due  generating  section, 
for  the  purpose  of  correcting  spherical  aberration,  and  to  applj^  the  compound 
lens  successfully  to  lighthouse  illumination.  This  was  accomplished  about  1822, 
and  a  dioptric  instrument  of  the  first  order  with  this  new  lens  was  erected  at 
Cordouan  Lighthouse,  at  the  mouth  of  the  Gironde.  Fresnel,  subsequently, 
introduced  a  cylindrical  refracting  belt  for  fixed  lights,  which  he  formed  b}'  causing 
the  vertical  generating  section  of  his  annular  lens  to  revolve  round  a  vertical 
axis  through  the  focus;  but  it  was  applied  by  him  only  to  small  harbour 
lights  :  the  refracting  belt  of  all  fixed  sea-lights  being  made  in  a  polygonal 
shape. 

The  late  Mr.  Alan  Stevenson,  who  had  charge  of  introducing  the  Fresnel 
sj'stem  into  Scotland,  was  the  first  to  carry  out  the  cylindrical  refractor  for  sea- 
lights,  and  he  also  introduced  the  oblique  joints. 

It  occurred  to  Fresnel  to  employ  tolally-refiecting  zones  for  the  rays  which 
passed  above  and  below  the  refracting  portion  of  the  dioptric  instrument,  and 
he  actually  used  them  in  a  fixed  harbour  light,  in  which,  of  course,  the  rings 
were  generated  round  a  vertical  axis ;  but  it  was  mentioned  that,  in  a  certain 
small  apparatus  at  Paris,  Fresnel  employed  reflecting  zones,  formed  round  a 
horizontal  axis,  so  as  to  have  a  lenticular  action. 

It  was  stated  that  the  late  Mr.  Alan  Stevenson  was  the  first  to  extend  the 
application  of  the  fixed  reflecting  prisms  to  sea-lights  ;  and  Mr.  Thomas  Steven- 
son, in  1849,  proposed  the  employment  of  lenticular  reflecting  zones,  which  was 
carried  into  eifect  in  1851  by  the  Commissioners  of  the  Northern  Lights  in  the 
First  Order  Revolving  Light  at  North  Ronaldshay. 

A  description  was  then  given  of  the  system  of  adjustment  and  testing  by 
internal  observation,  for  which  the  Lighthouse  Boards  were  mainlj'  indebted  to 
the  late  Royal  Commission  and  to  the  Astronomer  Royal,  and  which  the  Author 
had  the  opportunity  of  putting  into  practice  in  the  readjustment  of  certain  exist- 
ing lights ;  a  circumstance  which  at  once  led  to  its  adoption  by  him  in  the 
construction  of  all  new  apparatus. 

The  relative  merits  of  catoptric  and  dioptric  apparatus  were  considered,  and 
the  great  waste  of  light  in  the  former  system  was  pointed  out ;  it  was  stated, 
however,  that  about  one-half  of  the  sea-lights  of  this  kingdom  still  consisted 
of  parabolic  metallic  reflectors.  To  construct  apparatus  of  metallic  reflectors 
which  could  at  all  rival  dioptric  lights  of  the  larger  kind  was  shown  to  be 
impracticable. 

A  description  was  given  of  the  totally-reflecting  spherical  mirror,  designed, 
about  1850,  by  Mr.  Thomas  Stevenson,  of  which  a  specimen,  constructed  by  Mr. 
Chance,  and  somewhat  modified  by  him,  was  shown  in  the  International  Exhibi- 
tion of  1862.  This  system  had  been  subsequently  carried  out  by  Mr.  Chance  in 
an  improved  form,  and  applied  in  several  sea-lights,  both  fixed  and  revolving. 
The  azimuthal  condensing  system  of  Mr.  Thomas  Stevenson  was  also  explained, 
and  its  value  was  illustrated  by  several  instances  in  which  it  had  been  used ; 
amongst  other  places  at  Isle  Orousay  and  Buddonness,  by  Mr.  Stevenson  ;  and 
by  the  author  in  the  two  first  order  lights  at  Great  Orme's  Head  and  Gibraltar. 

The  Buddonness  apparatus  at  the  entrance  of  the  Firth  of  Tay  was  specially 
alluded  to,  as  possessing  certain  interesting  novel  contrivances,  and  as  combining 
initself  every  existing  dioptric  method  of  lighthouse  illumination;  audit  was 
explained  how  not  only  the  front  luminous  hemisphere,  but  likewise  about  three- 
fourths  of  the  back  one,  were  made  to  co-operate  in  lighting  a  given  sector  of 
sea-surface,  glass  being  the  only  optical  agent  employed  throughout  the 
apparatus. 

The  mathematical  part  of  the  subject  was  treated  as  an  appendix,  as  being 
scarcely  suitable  for  reading  at  a  meeting. 


At  the  monthly  ballot,  which  took  place  on  May  7th,  the  following  candidates 
were  balloted  for  and  duly  elected  : — As  members  :  Mr.  Harry  Footuer,  London 
and  North  Western  Railway,  Liverpool;  and  Mr.  William  Auboue  Potter, 
Monk  Bretton,  Barnsley.  As  .associates :  Mr.  Henry  Slingsby  Bethell,  King 
William-street,  E.G. ;  Mr.  Armand  Bonquie,  St.  Petcrsburgh  ;  Mr.  George  Brown 
Murdoch,  Walbrook,  E.C. ;  Mr.  Joseph  Smith,  Bradford  ;  Mr.  Henry  Waugh, 
Great  Northern  Railway,  Gainsborough  ;  and  Mr.  Sidney  \\'illiam  Yockney, 
Westminster. 


LONDON  ASSOCIATION  OF  FOREMAN  ENGINEERS. 


The  ordinary  monthly  meeting  of  this  society  took  place  on  Saturday,  May  4th 
.at  the  London  Coffee-house,  Ludgate-hitl.  Mr.  Jos-ph  Newton,  President, 
filled  the  chair,  and  the  spacious  and  well-appointed  .assembly  room,  lienceforth 
to  be  devoted  to  the  business  of  tlie  association,  was  quite  full.  When  the 
routine  duties  of  the  sitting  had  been  performed,  the  chairman  proceeded  to 
deliver  a  lengthy  and  interesting  address.  He  alluded,  in  the  first  instance,  to 
the  steadily  progressive  influence  of  the  institution,  and  congratulated  his  fellow 
members  on  the  fact  that  they  had  now  secured  for  themselves  a  local  habita- 
tion in  all  ways  suitable  for  their  purposes.    As  in  the  past  the  society  had  been 
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completely  successful  in  realising  its  objects,  so  it  would  in  the  future  if  the 
proper  amount  of  energy  and  interest  was  exhibited  bj'  each  member.  It  was 
not  for  them  to  rest  and  be  thankful,  but  to  rest  and  then  go  forward  with 
increased  vigour.  They  now  numbered  150  members,  but  he  (the  chairman)  saw 
no  reason  for  supposing  that  that  number  would  not  soon  be  doubled.  They  had 
it  was  true,  among  them  representatives  of  nearly  every  large  engineering  estab- 
lishment iu  or  near  London.  These  were  mainly  foremen,  but  their  ranks  were 
open  to  mechanical  draughtsmen  also,  and  he  hoped  eventuall}'  to  see  a  large 
accession  of  members  from  that  eminently  useful  and  intelligent  body.  The 
chairman  adverted  to  the  fact  that  the  honorar3-  members  of  the  society  were 
almost  all  gentlemen  of  great  eminence,  and  there  was  among  tliRra  a  very  large 
proportion  of  employers.  It  was  to  be  hoped  that  these  and  other  scientific 
friends  would  be  induced  to  attend  their  future  meetings  and  share  in  their 
proceedings.  Other  points  were  touched  upon  and  urged  with  considerable 
emphasis,  and  all  had  a  bearing  upon  the  future  prospects  and  welfare  of  the 
association.  Finally,  Mr.  Newton  declared  the  new  meeting  place  open  for  the 
despatch  of  business.  The  first  question  introduced  aud  discussed  had  refei'ence 
to  a  collective  scheme  of  Life  Assurance,  which  the  chairman  had  suggested,  and 
which  had  been  favourably  entertained  by  the  great  mass  of  the  members.  Jlr. 
Fothergill,  on  behalf  of  the  Royal  Insurance  Company,  attended,  and  lucidly 
explained  the  arrangements  which  that  office  was  ready  to  make  for  insuring 
the  payment  of  £100  on  the  death  of  any  and  every  associated  foreman.  The 
terms  appeared  to  be  advantageous  for  the  society  ;  but  eventually  a  committee 
was  appointed  to  inquire  into  and  report  upon  the  whole  subject.  Jlr.  J.  Irvine 
next  read  a  very  elaborate  and  exhaustive  paper  on  "  Indicating  the  Power  of 
Steam  Engines."  He  treated  the  subject  in  a  practical  manner,  and  illustrated 
it  by  many  diagrams.  It  is  difficult  to  summarise  the  paper,  which  occupied 
nearly  an  hour  in  reading;  but  we  strongly  recommend  that  it  be  printed  us 
extenso  iu  the  "  Transactions "  of  the  Society.  The  discussion,  shared  in  by 
Messrs.  Najlor,  Keyte,  Lishwick,  Aland,  the  chairman,  and  others,  was  brief; 
and  a  further  consideration  of  the  subject  was  adjourned  till  the  June  meeting. 


AERONAUTICAL  SOCIETY  OF  GREAT  BRITAIN. 


ON  THE  CONSTRUCTION  OF  AN  AERIAL  MACHINE. 
By  H.  C.  HuKRT,  C.E.,  of  Hereford. 

The  impelling  of  an  inclosed  plane  in  the  direction  of  its  surface,  with  a  load 
suspended  from  it,  is  the  most  feasible  mode  of  accomplishing  aerial  navigation. 
The  supporting  plane  is  to  be  made  undulating  transversely  for  the  purpose  of 
resting  more  steadily  upon  the  air ;  this  plane  is  to  be  propelled  in  the  straight 
line  of  its  surface  by  arms,  sails  (as  of  a  windmill),  screw  propellers,  or  it  may 
be  that  some  other  propelling  apparatus  will  be  found  more  applicable.  The 
power  proposed  is  electro-magnetism.  The  load  is  suspended  from  the  support- 
ing plane  in  a  car,  as  from  a  balloon  ;  and  this  arrangement  is  of  the  greatest 
importance  for  three  reasons.  First,  it  affords  a  most  simple  mode  of  perfect 
steerage,  without  having  any  working  parts  susceptible  of  injury  by  sudden  or 
violent  gusts  of  wind  ;  this  is  effected  by  an  arrangement  in  the  car  for  shortening 
and  lengthening  the  suspending  cords  at  pleasure.  Secondly,  the  centre  of 
gravity  of  the  load  is  considerably  below  the  plane,  and  the  danger  of  its  being 
blown  over  is  thus  removed.  Thirdly',  in  starting,  the  propelling  screw  and  the 
supporting  plane  are  allowed  to  get  into  full  action  before  being  called  upon  to 
support  the  load,  so  removing  the  difficulty  arising  from  the  slip  of  the  screw 
becoming  so  preponderant  as  to  carry  round  a  disk  of  air  through  being  held  back 
at  starting. 

In  ordinary  mechanics  all  calculations  are  based  upon,  or  rather  start  from, 
either  statical  equilibrium  or  the  fulcrum  (otherwise  the  centre  of  motion)  of 
dynamics  ;  but  in  aerostatics  I  think  it  may  be  demonstrated  that  the  converse 
of  these  conditions  takes  place,  or  in  other  words,  that  horizontal  progress  is  not 
the  direct  result  of  a  power  acting  from  a  centre  of  motion  or  fulcrum,  but 
depends  whoUy  upon  the  yielding  or  receding  of  the  fulcrum  ;  and  if  this  proves 
to  be  so,  much  difficulty  will  be  removed  iu  the  consideration  of  the  power 
required  for  sustaining  and  moving  a  body  through  the  air.     Now  let  it  be 
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assumed  that  the  incline  represented  in  this  diagram  is  unyielding,  and  has  an 
inclination  of  1  in  2-5,  that  is,  1ft.  rise  in  horizontal  length,  and  that  the  weight 
or  load  W  =  1.30,  then  it  follows  that  a  power  of  61bs.,  acting  in  the  direction 
of  the  arrow  (or  the  weight  P  acting  over  a  pulley)  would  hold  W  in  equilibrium  ; 
hut  if  we  change  this  unyielding  incline  for  the  yielding  plane  of  the  atmos- 
phere, shall  we  not  then  obtain  motion  ?  and  that  in  the  direction  C  D,  being 
the  resultant  of  the  two  forces  W  (or  the  weight)  in  the  direction  6,  and  P,  or 
the  power,  in  the  direction  of  the  arrow  ?  Without  giving  a  value  to  the  resistance 


of  the  surface  of  the  plane,  the  weight  would  fall  15-084ft.  in  one  second,  but 
if  we  take  j^j  of  a  second  as  the  unit  of  our  time,  then  the  initial  of  descent 
would  be  O'lOOSlft.,  or  at  the  rate  of  96'of:.  per  minute. 

If,  however,  we  allow  for  the  resistance  of  the  plane,  in  accordance  with  Mr. 
Wenliam's  statement  "  that  loOlbs.  suspended  from  a  piano  of  the  same  number 
of  feet  area  will  fall  l,300ft.  in  a  minute,"  we  shall  obtain  an  initial  of  descent 
of  000361  for  the  first  1*5  of  a  second,  or  at  the  rate  of  2'66ft.  per  minute. 
Iherefore,  if  we  provide  a  force  capable  of  lifting  a  weight  that  height  iu  the 
same  time,  which  on  the  same  incline  would  be  under  91bs.,  we  shall  exercise  a 
counteracting  equivalent  to  the  tendency  to  fall,  so  that  the  body  must  remain 
at  the  same  altitude,  but  will  have  progressed  horizontally  at  the  rate  of  66'5ft. 
per  minute.  The  force  required  I  have  exaggerated  as  taking  even  the  -^^  of  a 
second  as  the  unit  of  time  admits  of  accumulation  of  force,  whereas  it  must  be 
borne  in  mind  that  we  are  treating  of  a  body  that  is  ever  ahoat  to  fall,  but 
being  prevented,  can  never  acquire  an  augmentation  of  its  normal  force  of 
gravity. 

The  effect  upon  an  incline  of  another  angle  must  now  be  seen — say  1  in  100 
now,  upon  such  an  incline,  l^lbs  would  keep  the  weight  ISOlbs.  in  equilibrium, 
leaving  the  excess  of  74  for  the  increased  friction  of  machinery  driven  at  the 
greater  velocity,  inertia,  &c.,  but  in  this  case,  the  horizontal  progress  would  be 
266ft.  per  minute ;  and  the  same  may  be  shown  for  any  other  incline,  and 
the  incline  for  high  speeds  must  be  very  slight  indeed ;  for  60  miles  per  hour,  it 
would  be  about  1  in  3,000. 

It  will  no  doubt  be  observed  that  nothing  is  allowed  for  the  resistance  and 
friction  of  the  air  upon  the  plane.  I'rue,  there  is  not ;  and  this  is  correct,  for  the 
friction  and  resistance  are  the  very  elements  of  support;  they  determine  the 
angle  of  the  plane  for  any  speed,  which  would  be  found  to  be  somewhat  less  than 
theory  would  dictate,  but  they  do  not  otherwise  affect  horizontal  progress. 
Does  not  this  proposition,  if  true,  dwarf  that  horrid  bugbear,  resistance  multi- 
plied by  the  square  of  velocity,  aud  hold  out  a  prospect  of  success,  where  so 
much  has  been  written  to  engender  despair  ? 

With  respect  to  the  mode  of  applying  the  power,  it  would  most  probably 
be  found,  that  a  modification  of  the  windmill  arm-sail  will  be  the  best;  of 
course  tliat  is  upon  the  same  principle  as  the  screw  propeller,  but  by  having 
the  sails  further  from  the  axis,  a  less  rapid  rotary  motion  will  be  necessary  to 
obtain  sufficient  load  for  high  speed,  and  when  used  as  I  propose,  viz.,  for  driving 
the  plane  along  and  not  for  directly  supporting  the  load,  I  do  not  think  the 
objection  of  slip  would  materially  pertain.  My  reason  for  proposing  the  use  of 
electro-magnetism  as  the  motor,  is  that  I  believe  no  other  means  will  afford  so 
good  a  combination  of  power,  rapidity  of  action  and  lightness.  For  me  it  has 
another  attraction,  that  is  the  facilities  for  having  the  batteries  in  the  car,  they 
being  the  heaviest  parts  of  the  driving  machinery',  and  acquiring  most  attention, 
whilst  the  work  is  done  by  the  magnet  upon  the  place. 


INSTITUTION  OP  NAVAL  AKCHITECTS. 


RECENT  IMPROVEMENTS  IN  THE  CALCULATION  OP  THE 

STATICAL  STABILITY  OF  SHIPS. 

By  Chahles  W.  Mereifield,  F.R.S.,  Honorary  Secretary  and  Associate  I.N.A. 

The  calculations  of  a  ship  are  never  considered  complete  unless  her  stability 
has  been  ascertained.  The  well-known  rule  of  the  metacentre  has  not  been 
thought  sufficient,  because  it  makes  no  allowance  for  the  change  of  form  which 
the  immersed  portion  of  the  ship  undergoes  in  heeling,  or  even  for  the  chano-e  of 
form  of  the  water-line.  It  is  therefore  only  accepted  as  a  first  approximation, 
aud  it  is  only  iu  ships  which  closely  approach  to  well-known  forms  that  any 
security  can  be  felt  that  their  stability  will  not  decrease  as  they  come  over, 
instead  of  increasing  as  the  sine  of  the  inclination. 

The  usual  plan  has  been  to  ascertain  the  i-ighting  moment  by  calculating  the 
moments  and  masses  ot  the  "  ins  and  outs,"  or  immersed  and  emersed  wedges. 
But  this  involves  an  excessive  amount  of  arithmetical  work,  and  even  Mr.  Barnes's 
improved  method  has  not  brought  it  within  the  practical  limits  of  time  at  the 
disposal  of  the  ordinary  draughtsman.  Moreover,  it  only  gives  the  moment  for 
one  particular  inclination,  and  there  is  nothing  in  the  calculation  to  suggest  an. 
approximate  value  for  intermediate  or  outside  angles.  The  result  of  the  calcula- 
tion is  therefore  inadequate  to  the  labour  spent  upon  it,  even  when  there  is  time 
to  do  it  at  all. 

It  occurred  to  me  that  we  might,  instead  of  going  through  this  process,  start 
from  the  metacentre  as  a  first  approximation,  and  then  introduce  the  correction 
due  to  a  definite  inclination,  b}''  some  method  which  should  be  sufficientlj'  exact 
for  the  object,  and  which  should  evade  the  calculation  of  the  wedges.  I  found 
such  an  one,  and  communicated  it  to  tlie  Royal  Society  last  February.  I  am 
happy  to  say  that  Professor  Rankine  has  since  devised  an  improvement,  which 
makes  it  a  thoroughly  practical  method.  It  has  been  tried  in  the  School  of 
Naval  Architecture,  and  it  has  been  found  satisfactory  in  respect  both  of  accuracy 
and  simplicity.  I  shall  not  trouble  the  Institution  by  reading  formulas  :  these, 
aud  the  arithmetical  example,  I  shall  reserve  for  an  appendix,  and  meanwhile  t 
will  try  to  give  a  sketch  of  the  method. 

I  must  first  remark  that  the  stabilitj'  of  a  body  floating  in  water  may  be 
reduced  to  that  of  a  body,  with  a  curvetl  base,  resting  on  a  table,  like  a  Chinese 
tumbler,  in  fact.  The  determination  of  the  stability  of  a  ship  really  resolves 
itself  into  the  determination  of  the  representative  curve  which  is  to  rest  on  the 
table.  The  metacentric  theory  supposes  this  curve  to  be  a  circle,  or  cylinder,  of 
which  the  centre  is  called  the  metacentre.  If  you  know  where  the  centre  of 
gravity  of  a  cylinder  is,  it  is  an  easy  geometrical  problem  to  find  out  all  about 
its  stability. 

But  it  is  not  necessary  that  this  representative  should  be  a  circle  at  all.  We 
have  reason  for  knowing  tliat  it  caunot  have  any  corners  or  gaps,  aud  a  circle 
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is  a  very  good  approximation  for  extremely  small  angles.  But  it  may  take  a 
sharper  curl  as  you  move  away  from  the  middle  point,  and  then  its  stability 
would  not  he  the  same  as  that  of  [a,  loaded  cylinder.  That  is  exactly  what  we 
want  to  test. 

Let  us  observe  what  the  metacentre  circle  does  for  us  when  we  try  to  draw 
our  representative  curve  with  the  help  of  a  batten.  We  get  a  starting  point  and 
a  starting  direction,  and  we  know  how  much  the  batten  has  got  to  be  bent  at 
the  starting  point.  This  is  some  help.  If  now  we  get  the  same  things  farther 
on,  within  moderate  limits,  we  might  saj'  the  curve  was  pretty  well  determined 
— that  is  to  say,  that  if  (say  at  a  difference  of  inclination  of  10°)  we  could  get 
a  fresh  point,  a  fresh  direction,  and  a  fresh  curvature,  we  should  find  it  very 
difficult  to  draw  more  than  one  fair  curve  between  them.  I  mean  that,  if  you  drew 
two,  you  would  want  a  microscope  to  distinguish  them.  Now  this  is  what  can 
he  done  by  a  complete  use  of  the  calculations  of  the  "  ins  and  outs."  But  I 
never  heard  of  its  being  pushed  to  this  extent.  Indeed,  it  would  require  a  great 
deal  of  abstruse  calculation  to  do  it ;  and  for  this  reason  I  consider  the  process 
wanting  in  economy  of  labour.  It  seemed  to  me  that  enough  would  be  done  if, 
instead  of  determining,  in  addition  to  the  common  metacentre,  a  point,  a 
direction,  and  a  curvature,  I  determined  one  of  the  three  conditions,  instead  of 
all  three.  And  since  the  whole  of  the  measurements  and  calculations  about 
ships  are  only  approximate,  I  did  not  feel  at  all  sure  that  we  were  not  putting 
too  fine  a  point  upon  it  by  going  beyond  one  such  condition.  Actual  trial  has 
shown  that  I  am  right  in  this  surmise,  at  least  in  so  far  as  concerns  ordinary 
ships  ;  for  the  stabilities  got  out  (1)  by  my  method  as  it  first  appeared,  (2)  with 
Mr.  Kankine's  improvement,  and  (3),  by  Mr.  Barnes'  method  of  taking  the 
"  ins  and  outs,"  differed  by  a  very  small  fraction,  well  within  the  probable 
limits  of  accuracy  of  either  method.  The  new  method  gives  the  result  in  a 
handier  form,  and  with  less  than  half  the  work  of  the  old  method. 

Geometrical  simplicity,  mechanical  simplicity,  and  simplicity  of  calculation, 
are  three  things  which  are  closely  allied,  but  do  not  go  very  far  together.  My 
method  followed  the  first,  and  only  approximated  to  the  two  others.  Professor 
Kankine  hit  both  of  these,  and  approximated  to  the  first.  I  need  hardly  tell 
you  which  answers  the  best.  I  shall  ask  you  to  follow  me  in  a  little  mechanical 
explanation  which  will,  as  I  think,  set  these  methods  in  a  very  clear  light. 

All  questions  of  the  statical  stability  of  ships  may  be  resolved  into  the  case 
of  a  pendulum.  If  the  pendulum  be  suspended  from  a  point,  that  is  meta- 
centric stability,  and  the  righting  couple  varies  with  the  sine  of  the  inclination, 
or  disturbance  from  the  vertical.  But  if  the  pendulum  string,  instead  of  being 
fixed  to  a  pivot,  winds  off  a  cheek,  the  curvature  of  the  cheek  may  be  so 
managed  as  to  make  the  bob  describe  any  given  curve,  and  thus  represent  any 
given  ship.  I  said  to  myself,  let  the  bob  describe  the  next  simplest  curve  to  the 
circle,  namely,  an  ellipse  or  other  conic  section  ;  and  let  the  calculations  of  the 
ship  determine  what  conic  section,  exactly,  it  shall  be. 

But  Professor  Rankine  said  : — "  You  don't  want  the  curve  described  by  the 
bob ;  your  mechanical  conditions  are  settled  by  the  cheek  the  string  winds  off 
(the  evolute).  Let  that  be  the  simplest  you  can  get  to  fulfil  your  conditions, 
and  let  the  hob  take  care  of  itself,  and  so  you  will  get  a  simpler  arithmetic;" 
and  he  thus  introduced  a  marked  improvement.  His  idea  was  to  make  the 
cheek,  or,  rather,  the  pair  of  cheeks,  the  cusp  of  the  involute  of  the  circle.  If 
you  want  to  describe  this  curve,  take  a  reel  of  cotton  and  tie  the  end  to  a  pencil ; 
as  the  cotton  winds  ofi'  your  pencil  will  trace  the  involute.  Now,  this  cheek,  in 
my  method,  was  the  evolute  of  a  conic  section,  instead  of  the  involute  of  a 
circle,  and  you  may  well  ask  me  how  two  such  different  methods  can  possibly 
agree.  The  answer  is,  that  either  cusp  is  a  refinement  on  the  metacentric  point, 
and  that  their  variable  elements  are  determined  from  the  ship  itself,  so  that 
within  reasonable  limits  of  heeling,  the  curves  which  they  trace  out  do  not 
sensibly  differ  from  one  another,  neither  do  the  mechanical  results  which  follow 
from  them. 

Besides  this.  Professor  Rankine's  method  gives  the  departure  from  isochro- 
nous rolling,  and  it  may  be  as  well  to  notice  in  this  place  that  no  ship  of  ordinary 
form  approaches  at  all  to  the  condition  of  isochronism.  That  condition  is,  that 
the  centre  of  weight  should  be  at  the  centre  of  the  circle  from  which  the  invo- 
lute is  drawn.  Now,  in  the  examples  which  have  been  tried  in  the  School,  the 
centre  of  the  circle  came  out  considerably  below  the  keel  of  the  ship.  This  is 
an  impossible  place  for  the  centre  of  weight,  which  is  usually  not  far  from  the 
actual  water-line. 

I  have  still  to  explain  the  way  in  which  this  second  approximation  (regarding 
the  metacentre  as  a  first  approximation)  is  obtained  and  applied.  If  our  object 
were  to  draw  the  representative  curve  of  a  ship's  stability  with  a  penning 
batten,  the  simplest  idea  would  be  to  find  another  point  on  it.  But,  as  has 
already  been  observed,  it  is  not  that,  but  the  mechanical  property  which  is 
primarily  wanted.  For  this  purpose  I  give  the  ship  a  definite  inclination,  by 
what  is  tantamount  to  shifting  her  weights  internally.  1  then  find  a  new 
metacentre  for  this  position,  as  if  she  were  an  unsymmetrical  ship,  masted  and 
loaded  for  this  skew  water-line.  The  want  of  symmetry  makes  the  calculations 
slightly  different  from  the  usual  ones,  and  their  exact  nature  will  be  stated  in 
the  appendix.  All  I  need  state  here  is  that  our  object  is,  first,  to  find  the 
moment  of  inertia  of  the  skew  plane  of  flotation  about  a  longitudinal  axis 
passing  through  its  centre  of  gravity  ;  and,  secondly,  to  divide  this  by  the  dis- 
placement, which  remains  constant.  We  then  introduce  this  into  some  simple 
formula:  for  work.  These  formulas  involve  the  sine  of  the  inclination  and  tlie 
arc  corresponding  to  the  sine,  but  they  are  exceedingly  casj'  to  use,  and  also  to 
apply  to  any  other  inclination  than  the  one  c.ilculated  for. 

We  have  still  to  determine  our  skew  flotation,  subject  to  the  condition  that 
the  displacement  shall  remain  unaltered.  For  this  purpose  I  use  the  mean 
section  of  the  ship,  which  I  obtain  as  follows  : — The  ordinarj'  calculations  give 
me  the  areas  of  all  the  level  sections.  I  divide  these  by  tlic  whole  length  of  the 
ship  on  the  water-line,  and  use  the  quotients  as  ordinatcs  for  setting  ott'  the 
mean  section.  It  is  obvious  that,  so  far  as  regards  displacement,  upright,  this 
is  really  an  exact  mean  section,  and  is  equivalent  to  the  transverse  section  of  a 


prismatic  or  cylindrical  body  whose  displacement  at  all  upright  flotations  exactly 
corresponds  with  that  of  the  ship.  Now,  for  skew  displacements,  it  is  a  very 
good  approximation,  and  as  such  I  use  it  for  drawing  a  skew  water-line.  I  draw 
upon  this  mean  section  a  skew  water-line,  true  to  the  required  angle,  but  by 
guess  as  to  the  point  at  which  it  crosses  the  middle  line,  or  line  of  symmetry. 
Then  I  measure  the  immersed  and  emersed  triangles  (a  very  much  easier  thing 
than  the  in-and-out  wedges),  and  correct  it  if  these  disagree,  I  then  transfer 
the  line  to  the  body  plan,  and  run  off  my  ordinates. 

The  appendices  will  contain  full  explanations  of  the  mathematical  part,  and 
also  the  practical  working  details,  with  an  example.  One  of  the  appendices  will 
contain  a  geometrical  method  of  exhibiting  the  statical  stability  at  all  angles, 
and  for  all  positions  of  the  centre  of  weight,  provided  the  draught  of  water 
remains  constant.  The  question  of  the  (so-called)  dynamical  stability — that  is 
to  say,  the  work  done  in  heeling  the  vessel  through  a  given  angle — will  also  be 
treated.  I  do  not  go  into  this  subject  before  the  meeting,  because  it  is  a  bit  of 
mere  mathematical  curiosity,  which  has  hitherto  received  no  useful  application, 
although  some  fanciful  comparisons  have  been  occasionally  derived  from  it 
Still,  it  may  become  of  real  use  some  day ;  and  as  it  is  verj'  easy  to  get  at,  it 
would  be  a  piece  of  idleness  to  neglect  it  altogether. 

I  now  come  to  the  loose  points  in  the  process,  and  I  must  first  say  that  I  don't 
think  the  approximation  is  one  of  them.  The  mean  section  is  very  good,  as  I 
think,  and  so  is  the  use  made  of  the  further  condition  derived  from  the  skew 
metacentre.  I  freely  admit  that  they  are  not,  in  theory,  so  accurate  as  the  "  ins 
and  outs,"  or  wedge  methods.  But  I  am  of  opinion  that  the  new  method  is  as 
accurate  as  the  measurements  can  be.  For,^be  it  remembered,  that  these  are  not 
taken  from  a  ship  as  she  sits  in  the  water,  but  from  a  sheer  draught,  of  which 
some  points  only  have  been  settled  by  the  designer,  or  else  taken  off  from  a  ship 
in  dry  dock,  and  all  the  rest  of  the  drawing  has  been,  as  it  is  called,  faired  ; 
that  is  to  say,  settled  arbitrarily  by  the  draughtsman.  Now,  if  the  tlieoretical 
method  of  calculation  be  as  accurate  as  the  drawing  off  which  it  is  to  be  taken, 
I  don't  think  I  need  do  anything  more  than  appeal  to  its  facility. 

If  the  data  were  sufiiciently  accurate,  it  is  certain  that  the  method  of  the 
"  ins  and  outs"  ought  to  give  us  very  much  more  information  than  has  ever  been 
exhibited  by  means  of  it.  But  it  is  these  data  which  fail ;  and  as  its  labour 
exceeds  that  of  the  new  methods,  in  so  far  I  think  it  involves  "  lost  work." 

Before  concluding,  allow  me  to  point  out  to  the  j'ounger  gentlemen  present 
the  direction  in  which  our  calculation  about  statical  stability  are  chiefly  defective. 
I  will  not  say  that  our  direct  methods  have  no  I'oom  for  improvement,  but  having 
regard  to  their  now  very  simplified  form,  and  to  the  complex  nature  of  the 
surfaces  involved,  it  is  clear  that  there  can  be  but  a  ver}'  small  margin  of  saving 
to  be  effected  by  working  in  the  direct  line  hitherto  followed.  Now,  our  existing 
work  fails  in  this — that  a  ship  at  two  diffei'ent  draughts  is  two  ships,  and  a 
ship  at  the  same  draught,  but  with  two  difterent  trains,  is  again  two  ships — for 
all  purposes  of  the  calculation  of  statical  stability.  Every  difference  of  draught  or 
trim  puts  us  through  a  fresh  calculation.  It  might  be  imprudent  to  prophesy 
that  it  is  in  this  direction  that  the  next  discoveries  will  be  made ;  but  I  hazard 
nothing  in  telling  my  younger  friends  that  here  at  least  thej-  will  find  unbroken 
groimd. 

Appendix  I.  —  On  a  New  Method  of  Calculating  the  Statical 
Stability  of  a  Ship.  By  Chakles  W.  Meeeifield,  F.R.S.,  Principal 
of  the  Royal  School  of  Naval  Architecture. 

The  time  required  for  the  calculations  of  the  stability  of  ships  has  practically 
restricted  the  ordinary  draughtsman  to  the  use  of  the  metacentre.  This  implies 
that  the  locus  of  the  centres  of  buoyancy  cuts  the  transverse  midship  plane  in 
a  curve  which  may  be  treated  as  a  circle;  and  this  is  only  true  in  general,  for 
very  small  limits  of  inclination.  In  some  particular  cases  it  has  been  felt 
desirable  to  supplement  this  by  computing  the  moment  of  stability  at  some 
definite  angle  of  inclination,  by  means  of  the  "  ins  and  outs,"  or  immersed  and 
emersed  wedges.  But  this  has  only  been  applied  to  one  selected  inclination, 
generally  of  10"  or  14° ;  and,  owing  partly  to  this,  and  partly  to  the  very  scant 
time  left  available  to  the  skilled  draughtsman  or  calculator,  this  has  never  been 
a  part  of  the  ordinary  work  of  the  computation  of  a  ship's  quantities.  For  this 
reason  it  becomes  of  great  consequence  to  find  some  method  of  getting  at  the 
stability,  with  an  amount  of  extra  work  which  should  not  exceed  that  of  the 
ordinary  sheet  known  as  the  "  sheer-draught  calculation."  * 

A  method  has  occurred  to  me  by  which,  I  think,  this  object  may  be  attained. 
Upon  conferring  with  some  of  my  students,!  who  have  suggested  and  removed 
certain  difficulties  of  detail,  we  think  we  see  our  way,  by  an  easy  calculation,  to 
place  the  whole  account  of  a  ship's  statical  stability  in  the  hands  of  any  person 
who  understands  simple  equilibrium,  either  in  an  algebraical  or  geometrical 
form,  as  he  may  prefer. 

It  will  take  some  time,  with  my  present  occupations,  to  prepare  detailed 
examples  ;  but  as  the  method  is  complete  in  respect  of  principle,  I  have  thought 
it  best  to  bring  it  at  once  before  the  Society. 

The  fundamental  assumption  is,  that  the  locus  of  the  centres  of  buoyancy 
can  be  sufficiently  represented  by  a  conic.  The  stability  is  then  measured  by 
the  perpendicular,  from  the  centre  of  actual  weight,  on  the  normal  due  to  the 
inclination.  The  chief  step,  therefore,  is  to  find  the  conic,  of  which  I  may 
remark  we  already  know  the  vertex,  and  the  tangent  and  curvature  at  the  vertex  ; 
for  these  are  given  by  the  ordinary  calculation  of  the  centre  of  buoyancy  and 
the  metacentre.  Now,  I  observe  that  the  conic  is  completely  determined  if  we 
can  find  the  length  of  another  radius  of  curvature  corresponding  to  a  known 
inclination.  This  is  obtained  by  finding  the  moment  of  inertia  about  one  of  its 
principal  axes  (longitudinal)  of  the  plane  of  flotation  at  the  inclination.  This, 
divided  by  the  unaltered  displacement,  gives  the  radius  of  curvature  required. 

•  Soc  "  Shipbuilding,  Theoretical  and  Praotieal,"  by  Watts,  Rankine,  Barnes,  and 
Napier,  p.  40,  lor  the  sheer-draught  calculation  commonly  used  in  this  country, 
t  Messrs,  Ueadmau  Edgar,  John,  and  White. 
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But  the  chief  practical  diflficulty  lay  iu  finding  the  means  of  drawing  an 
inclined  water-line  across  the  body  plan,  so  as  to  give  an  unaltered  displacement. 
This  I  have  at  length  succeeded  in  overcoming,  as  follows : — 

The  sheer-draught  calculation  gives  us,  inter  alia,  the  areas  of  the  level 
sections,  belonging  to  the  upright  position,  as  rectangles.  Now,  if  we  make  one 
side  of  each  of  these  equal  to  the  length  of  the  ship,  their  breadths  form  a  series 
of  ordinates  for  a  curve  of  mean  section  ;  that  is  to  say,  the  transverse  section 
of  a  cylindrical  body,  of  which  the  displacement  at  any  level  immersion  will  be 
the  same  as  that  of  the  ship.  We  then  make  out  a  scale  of  displacement  for 
this  section  at  various  immersions,  for  a  selected  inclination,  taking  care  to 
measure  the  immersions  on  the  middle  line  of  the  original  body  plan.  By  this 
means  the  finding  of  any  water-line  at  the  selected  inclination  is  reduced  to  a 
problem  of  plane  geometry ;  and  it  is  obvious  that  the  place  of  the  water-line  so 
found  will  be  a  very  close  approximation  to  that  of  the  required  plane  of  flotation 
in  the  ship. 

The  calculations  are  as  follows  : — 

1.  Take  out  the  horizontal  areas  from  the  sheer-draught  calculation,  and 
divide  each  by  the  ship's  length.  Set  them  off  right  and  left  from  a  vertical 
line  at  their  present  vertical  interval,  and  draw  a  curve  through  their  ends. 

2-  Any  practised  draughtsman  will  have  little  difficulty  in  drawing,  at  sight, 
an  inclined  line  of  flotation  which  shall  give  an  unaltered  immersed  area  on 
this  mean  section.  He  can  verify  it  by  measuring  the  immersed  and  emersed 
triangles  obtained  by  his  first  guess,  and  make  the  correction  due  to  the 
diflerence,  if  they  do  not  agree. 

3.  In  strictness,  the  more  accurate  course  would  be  this — through  each  of 
the  vertical  st.ations  draw  right  lines  at  the  selected  angle.  Thence,  b}'  Simpson's 
rule,  form  a  scale  of  areas,  ending  at  the  highest  inclined  water-line.  Use  the 
vertical  interval  of  the  upright  displacement,  and  neglect  the  cosine  of  the 
inclination  Then  divide  the  upright  displacement  bj'  the  ship's  length  and  by 
the  cosine  of  the  inclination,  and  find  to  what  immersion  this  displacement 
corresDonds  in  the  scale  of  inclined  areas.  But  this  is  needless,  unless  the  cal- 
culations have  to  be  made  for  dififerent  draughts  of  water. 

i.  Use  this  immersion  to  draw  the  inclined  plane  of  flotation  in  the  body 
plan. 

5.  (Calculate  the  area,  common  moment,  and  moment  of  inertia  of  this  plane, 
about  the  longitudinal  axis  formed  by  its  intersection  with  the  original  plane  of 
flotation  upright. 

6.  Transfer  this  moment  of  inertia  to  the  longitudinal  axis  passing  through 
the  centre  of  gravity  of  the  inclined  plane  of  flotation. 

7.  Divide  the  moment  so  found  by  the  displacement.  This  will  give  the 
radius  of  curvature  of  the  locus  of  the  centres  of  buoyancy,  corresponding  to  the 
selected  inclination. 

The  conic  is  now  implicitly  determined.  It  remains  to  show  what  use  is  to 
be  made  of  these  data. 

Let  f>d  be  the  radius  of  curvature,  corresponding  to  the  angle  6,  made  between 
the  normal  and  axis  of  a  conic ;  then 


how  the  stability  may  be  obtained  by  geometrical  construction  when  the  conic 
is  known. 

It  is  worth  while  to  remark  that  the  condition  that  the  conic  should  be  a 
hyperbola,  a  parabola,  or  an  ellipse,  is — 

Co  <)  =  or  >  Pg  .  cos  9 ; 

and  whether  the  eclipse  is  referred  to  its  major  axis,  becomes  a  circle,  or  is 
refen'ed  to  its  minor  axis,  depends  upon  whether 

Po  <,  =,  or  >  p ; 

6  having  any  value  whatever  within  the  limits  of  continuity. 

It  is  to  be  observed  that  this  method  only  applies  on  the  supposition  that 
there  is  no  abrupt  discontinuity.  The  immersion  of  the  gunwale,  for  instance, 
would  vitiate  it.  But  in  ordinaiy  ships  experience  leads  to  the  conclusion  that 
a  conic  would  be  a  very  accurate  representation  of  the  locus  of  centres  of 
buoyancy  within  all  reasonable  limits. 

I  have  not  waited  to  try  the  method  throughout  upon  a  specific  example.  But 
every  step  is  separately  well  known ;  most  of  the  steps  familiarly  so,  within  my 
own  experience.  My  estimate  of  the  extra  amount  of  work  is,  that  it  would  be 
rather  less  than  would  be  involved  in  making  an  independent  calculation  of  the 
ordinary  sheer-draught  work.  I  shall  have  an  immediate  opportunity  of  verifj'ing 
this  in  my  school ;  but  I  wished  to  announce  the  method  publicly  before 
beginning  to  teach  it. 


ad-  e2) 
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-,  Po  =  a  (1  -  C-). 


From  these  we  obtain 
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Appendix  II. — Note  ok  Mb.   Meeeifield's  New  Method  op   Caxcf- 

lATING    THE     SlAIICAL    SlAJBIlIIT    OP     A     SniP.       By    W.   J.   MaCQUOEN 

On  the  24th  of  Januarj-,  1867,  a  paper  was  read  to  the  Royal  Society  by  Mr. 
C.  W.  Merrifield,  P.R.S.,  Principal  of  the  Royal  School  of  Naval  Architecture, 
showing  how,  by  determining  the  radii  of  curvature  of  the  locus  of  the  centre 
of  buoyancy,  or  "metacentric  involute,"  of  a  ship  in  an  upright  position,  and  at 
one  given  angle  of  inclination,  a  formula  may  be  obtained  for  calculating  to  a 
close  approximation  her  moment  of  stability  at  any  given  angle  of  inclination, 
on  the  assumption  that  the  metacentric  involute  can  be  sufficiently  represented 
by  a  conic. 

It  has  occurred  to  me  that  the  latter  part  of  the  calculation  in  Mr.  Merri- 
field's  method  might  be  simplified  by  assuming  for  the  approximate  form  of  the 
metacentric  involute  not  a  conic,  but  the  involute  of  the  involute  of  a  circle ; 
the  locus  of  its  centres  of  curvature,  or  "metacentric  evolute,"  being  assumed 
to  be  the  involute  of  a  circle. 

The  involute  of  the  involute  of  a  circle  is  distinguished  by  the  following 
property.     Let  r  be  the  radius  of  the  circle,    p     that  radius  of  curvature  of  the 

involute  of  the  involute  which  touches  the  involute  at  its  cusp,  and  p  another 
radius  of  curvature  of  the  same  curve,  making  the  angle  S  with  the  radius  p   . 

0    T 

then 

P  =  Po  +  ^  (1) 

Having  found,  then,  the  radii  of  curvature  of  the  metacentric  involute  in  an 
(n)    upright  position,  and  at  a  given  angle  of  inclination  di,  let  po  and  pi  be  those 
radii  respectively ;  then  make 


(b) 


(<■) 


(d) 


and  these  afford  the  means  of  calculating  all  the  elements  of  the  conic. 

Now,  let  us  take  any  other  inclination:  we  may  calculate  p^^  from  the  fore- 
going value  of  e-  bj-  means  of  the  formula  ^ 


Pcp= — '-^ — I  w 

(1  —  e-  sin- <!>)••' 

Now,  if  \  be  the  distance  of  the  centre  of  gravity  of  the  ship  below  the  meta- 
centre  of  the  upright  position,  and  p  the  pei-peudicular  from  the  centre  of 
gravity  on  the  normal  of  the  conic  in  the  inclined  position,  we  shall  have 


P     _         Pn"  (P  '^'''-Po^] 


sin  <t> 


if) 


Pd"+  P  4,^  COS  <p 


and  p  X  D  is  the  moment  of  stability,  D  being  the  displacement. 

Strictly  it  is  onlj-  necessary  to  use  the  formulae  («),  (e),  (/),  in  actual  work. 
Formula  (/)  shows  clearly  how  an  alteration  in  the  position  of  the  weights 
affects  the  stability.  If  A  be  altered,  the  altered  value  ofp  is  obtained  (geome- 
trically) bj'  a  very  obvious  construction. 

In  Mr.  Scott  Russell's  treatise  on  "  Naval  Architecture,"  p.  60i,  it  is  shown 


,  .=  o.Pi Po 

e,2 


(2) 


This  will  he  the  radius  of  the  required  circle  ;  and  its  positive  or  negative  sign 
will  show  whether  it  is  to  be  laid  off"  downwards  or  upwards  from  the  meta- 
centre.  For  any  given  angle  of  inclination,  the  radius  of  curvature  of  the  meta- 
centric involute  will  be  given  by  equation  1,  which  may  also  be  put  in  the 
following  form  : — 

P  =  Po  +  (Pl-  Po)  5-;    (3) 

Let  \  be  the  depth  of  the  ship's  centre  of  gravity  below  her  metacentre,  and 
p  the  perpendicular  let  fall  from  that  centre  of  gravity  upon  the  radius  of 
curvature  of  the  metacentric  involute  at  any  given  angle  of  inclination  6 ;  then 

p  =  (A.  —  r)  sin  0  +  r9;  (4) 

and  the  moment  of  stability  is 

p  X  Displacement  (5) 

It  is  obvious  that  the  condition  of  isochronous  rolling  is,  that  \  —  }*  =  0 ; 
that  is  to  say,  that  the  centre  of  the  circle  which  is  the  evolute  of  the  meta- 
centric evolute  shall  coincide  with  the  ship's  centre  of  gravity ;  a  proposition 
already  demonstrated  b}'  me  in  a  paper  read  to  the  Institution  of  Naval 
Architects,  in  1864. 


INSTITUTION    OF   ENGINEERS   IN   SCOTLAND. 

ON  THE   COMPARATIVE  STRENGTHS  OF   LONG  AND  SHORT 

STRUTS. 

By  James  MacCalltjii. 

This  method  of  finding  the  strengths  of  long  struts  is  but  the  geometrical 

expression  of  the  principle  first  suggested  b}'  Tredgold,  applied  by  Gordon,  and 
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elaboi-ated  by  Eankine,  viz.,  that  in  a  strut  one  part  of  the  gi-eatest  stress  is  that 
due  to  the  direct  crushing  uniformly  distributed  over  the  cross  section,  while  the 
remainder  is  due  to  the  bending  action  produced  by  the  strut  diverging  laterally, 
thus  relieving  the  crushing  force  on  one  side,  and  intensifying  it  on  the  opposite 
bide.  The  formulje,  to  which  the  application  of  this  principle  leads,  although 
not  complex,  are  found  irksome  in  practice,  move  especially  in  the  designing  of 
struts,  as  the  method  of  trial  and  error  (which  has  to  be  used)  involves  the 
necessity  of  making  the  calculations  two  or  three  times  over;  and,  besides,  con- 
siderable care  has  to  be  taken  in  giving  the  proper  values  to  the  different 
quantities  which  enter  into  the  calculation.  It  was  the  meeting  with  such  trivial 
difficulties  which  first  suggested  the  method  given  below,  but  perhaps  its  greatest 
use  is  the  assistance  it  gives  iu  forming  clear  conceptions  on  the  subject  of 
resistance  to  crushing  by  bending. 

The  questions  which  are  here  solved  graphically  are — 

(«)  Given  the  length,  breadth,  and  sectional  area  of  a  long  strut,  what  is  the 
sectional  area  of  a  short  strut,  which  would  be  of  the  same  strength  as  the  given 
long  strut  ?  And  the  sectional  area  thus  found  being  multiplied  by  the  crushing 
strength  of  the  material  (as  found  by  e.\periment,  and  recorded  in  tables  of 
strength),  will  give  the  crushing  strength  of  the  given  long  column. 

(6)  And  conversely,  in  designing  a  strut  of  a  given  length,  to  withstand  a 
given  crushing  load;  that  load  divided  b3'  the  crushing  strength  of  each 
squai'einch  (as  given  in  tables),  will  be  the  sectional  area  required  for  a  short 
strut;  but  what  would  be  the  necessary  area  for  the  long  strut? 

These  are  the  questions  which  are  to  be  answered;  and,  to  begin  with  the  case 
which  is  perhaps  of  most  frequent  occurrence,  and  which  is  also  the  simplest, 
viz.,  that  of  a  solid  cylindrical  wrought-irou  rod,  for  example,  let  it  be  re- 
quired to  find  the  crushing  load  of  a  wrought-iron  rod  oft.  3in.  long,  and  l|in. 
diameter  (see  Pig.  3).  Draw  o  h=  l;jin.,  at  h  erect  a  perpendicular  whose 
length  is  the  length  of  a  rod  (oft.  Sin.)  to  the  scale  of  jin.  to  the  foot,  and  along 
it  make  o  h  equal  to  the  base ;  from  the  point  thus  found  draw  h  h_^_perpendi- 
cular  to  the  base,  intersecting  the  latter  in  the  point  h' ;  then  o  h'  is  the 
diameter  of  a  short  rod  of  equal  strength  to  the  given  long  rod. 

Constructions  for  finding  the  cross  sections  of  short  struts  of  the  same 
strength  as  long  struts,  and  vice  versa  : — 

In  all  the  following  constructions, 

oh  =  b  the  breadth  of  section     ■)  ,    ,  i.-        -vr      i  i    n 

—       ,,,,,.,  „       ,.       >   as  marked  on  sections  JSos.  1  to  9. 

oh  =  A  the  thickness  of  section  ) 

OS  and  the  area  of  the  section. 

These  three  are  the  dimensions  of  the  long  strut. 

ob'  =  the  breadth  of  section 
oh'  =  the  thickness  of  section 
os'  oc  the  area  of  section 

L  is  found  as  directed  on  the  back  of  scales  A  and  B. 
The  data  are  drawn  in  light  lines. 
The  results  are  drawn  in  heavy  lines. 
The  lines  of  construction  are  dotted. 

Two  lines  of  construction  which  are  parallel  are  distinguished  by  the  same 
kind  of  dotted  line. 

I.  Any  form  of  Cross  Section.  II.  Solid  Square  or  Circular  Sections. 

Ok 
A  «  ^^ 


of  the  short  strut  of  equal  strength 
to  the  long  strut. 


Given  h  x  s  Given  h  x  s'  Given  h  Given  h' 

Required  s'  Required  s  Required  h'  Required  h 

At  the  (  ^^^^'^^1^1  the  thickness  may  be  made  H'  | 

N.B.  The  scale  for  solid  circular  cross  sections  is  |"  =  1ft  nearly. 

III.  Solid  Rectangular  Sections.     IV.  Solid  Square  or  Jtectangular  Sections 


Given  b  x  h  Given  b'  x  h'  Given  h  =  h'  x  b     Given  h  —  h'  x  b' 

Required  b'  X  h'     Required  b  x  h  Required  b'  Required  b 

At  the  <    *•",,',   I  the  cross  sectional  dimensions  may  bo  made  )  j   ;j   { 
111  struts  of  uniform  thickness  h,  the  breadth  at  <  jj^jd^jj^  [  >"ay  l^c  j  j  \ 


This  exemplifies  the  method  of  obtaining  the  strengths  of  struts  whose  dimen- 
sions are  given,  but  the  designing  of  struts  of  a  given  length,  and  to  just 
withstand  a  given  crushing  load,  is  a  somewhat  more  difficult  problem.  Let  it 
be  required  to  find  the  diameter  of  a  cylindrical  rod  5ft.  3in.  long,  which  w  ill 
just  crush  with  a  given  load.  The  required  diameter  of  a  short  rod  is  readily 
found.  Draw  a  straight  line  half  the  length  of  this  diameter  (see  Fig.  4)  ;  at 
one  of  its  extremities  erect  a  perpendicular  equal  to  the  length  of  rod  drawn  to 
the  scale  of  Jin.  to  the  foot,  draw  the  hypothenuse  of  the  right-angled  triangle, 
and  produce  it  through  the  vertex  to  o,  making  the  part  so  produced  equal  to 
half  the  given  diameter  of  the  short  rod ;  along  the  hypothenuse  from  o 
(towards  the  vertex)  lay  off  o  h'  equal  to  the  given  diameter  of  the  equivalent 
short  rod ;  and  upon  the  hypothenuse  produced  to  o  describe  a  semicircle. 
Lastly,  at  the  point  h'  erect  a  perpendicular  intersecting  the  semicircle  ;  the 
length  of  the  line  joining  that  point  with  o  will  be  the  required  diameter  of  the 
rod.  By  the  measurement,  it  is  found  to  be  exactly  If  in.  As  there  is  no 
bending  action  at  the  ends,  the  diameter  there  might  be  l^in.,  while  the 
diameter  at  the  middle  remained  If  in.,  or  perhaps  it  would  be  more  philosophical 
to  make  it  rather  more  than  Ifiu.,  to  compensate  for  the  slight  diminution  of 
stiffness  caused  by  turning  off  the  metal  at  the  ends  ;  but,  practicallj'  speaking, 
that  extra  metal  adds  little  to  the  strength  of  the  rod.  The  scale  to  which  the 
length  is  set  oft"  is  rather  more  than  |in.  to  the  foot,  and  is  scab  B  of  the 
accompanying  set.  But  that  part  of  the  greatest  stress  which  is  due  to  bending, 
is  affected  by  the  form  of  cross  section,  and  hence  the  necessity  for  using  different 
scales  for  every  different  form  of  cross  section.  Thus  scale  A  is  suitable  for 
solid,  square,  or  rectangular  sections  ;  scale  B  for  circular  sections  ;  scale  C  for 
thin,  hollow,  square  sections ;  and  scale  D  for  thin,  hollow,  circular  sections. 
Further,  the  method  of  demonstration  indicated  below  shows  that  an  |_  iron,, 
say  2fti  long  and  Sin.  leaf,  is  just  as  much  weakened  by  reason  of  its  length  .as  a 
thin  hollow  square  strut  1ft.  long  and  Sin.  square  ;  hence  the  scale  for  the  latter 
can  be  made  use  of  for  the  former  bj'  simply  doubling  the  length  of  strut.  This 
shows  the  use  to  be  made  of  the  factors  given  on  the  scales. 


Ma:l./,/\4B 
'a:  to  1"  =  1 

'i.-Tl:--H 


m  2. 


-       -T) 

-1 — to-ffCaTe 


NI.4.  /T+H     N2:5. 
Factors  VK-l-3"b 
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N»  :7 


N2:  8 
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Ft 
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I     .     > 
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o-oogiJ 
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10 
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Scale  D. 
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The  experiments  of  Mr.  Hodgkiuson  have  shown  that  if  a  strut  be  jointed  at 
the  ends  (as  in  connecting  rods),  or  otherwise  so  fixed  that  it  is  free  to  bend,  its 
strength  is  the  same  as  that  of  a  short  strut  of  half  the  length,  firmly  fixed  in 
direction  at  each  end  ;  while  a  strut  fixed  in  direction  at  one  end  only,  and  jointed 
at  the  other  (or  at  all  events  free  to  move  at  that  end),  is  of  the  same  strength 
as  a  strut  three-fourths  of  its  length  and  fixed  at  each  end.  These  scales  being 
suitable  for  struts  fixed  at  both  ends,  cau  be  adapted  to  struts  fixed  at  one  end 
only,  by  multiplying  the  length  by  i,  and  to  struts  jointed  at  both  ends  by 
multiplying  by  2. 

When  we  have  to  deal  with  struts  of  other  materials  than  wrought-iron,  we 
have  little  difficulty  in  adapting  this  method  to  suit  our  purpose.  Experiment 
has  shown  that  cast-iron  and  timber  struts  are  weakened  by  lengthening  them 
somewhere  between  three  or  four  times  as  much  as  wrought-iron  is  weakened. 
The  proportion  adopted  by  Piofessor  Gordon  for  cast-iron  is  3'35  ;  that  adopted 
by  Professor  Rankine  for  dry  timber  is  3-iC>. 

The  examples  given  in  Articles  3  and  4  will  sufficiently  illustrate  the  other 
figures ;  but  it  may  be  added,  that  in  finding  the  strengths  of  every  kind  of 
strut  (except,  perhaps,  those  of  solid,  square,  or  circular  sections),  whose 
dimensions  are  given,  fig.  1  will  be  found  the  most  useful,  while,  in  designing 
long  struts,  the  whole  of  the  figs.  2,  4,  0,  and  8,  will  be  found  of  use.     Fig.  6, 
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although  stated  to  be  for  solid  rectangular  sections,  will  be  found  useful  in 
designing  all  irregular  sections,  such  as  L  iron,  H  iron,  &c.,  the  precaution  being 
taken  to  increase  the  thickness  of  metal  in  the  same  ratio  that  h'  has  been 
increased  to  h,  and  h'  to  h.  But  as  this  would  often  lead  to  uneven  measurements, 
it  has  been  found  better  in  practice  to  use  fig.  6  as  a  guide  to  assist  in  fixing  upon 
the  transverse  dimensions,  verifying  by  fig.  1. 

In  demonstrating  these  constructions,  the  formulaj  arrived  at  by  Professor 
Raukine  will  be  assumed.  Their  demonstration  is  given  in  his  "  Applied 
Mechanics,"  and  extended  in  his  "  Manual  of  Civil  Bngineering."  For  struts 
fixed  at  each  end,  it  is  shown  that 

P-     .f 

^  1  +  -^  : (1) 

cv 

when  P  is  the  crushing  force  on  the  strut  of  length  I,  least  radius  of  gyration 
cf  cross  section  r,  and  sectional  area  S.  Let  h  be  a  dimension  of  cross  section 
measured  perpendicular  to  the  axis  of  the  least  radius  of  gyration,  and  therefore 
proportional  to  }•  and  h,  a  cross  sectional  dimension  measured  perpendicular  to 
h;  c\s  a  constant,  peculiar  to  each  material;  and  f  is  the  resistance  to  direct 
crushing  of  unit  area. 

And,  further,  let  S'  be  the  sectional  area  of  a  short  strut  of  equal  strength  to 
the  preceding  long  strut,  h'  and  h'  transverse  dimensions  of  the  short  strut 
corresponding  to  the  preceding  dimensions  of  the  long  strut,  then  plainly — 

l=f  (^) 

Whence  §-,  =  111^  =  tl^J^..,: (3) 

ivhere  for  brevity  a-  is  put  for  - 

STow  since  r  m  li        r  =  n  h        equation  (3)  becomes 

7  1    ,    «"  7-> 
O  A-   +    —„  I-         7 "     /■■>  7-> 

-  =  w-      _li-n-  I- /^j 

S'  7i2  Ifi 

where   n'  =  —   =  — r—  and  in  the  notation  used  on  these  scales, 
n  n  V  c 

L  =  n'  I,  so  that  equation  (4)  may  be  written  :  — 

S  Ifl  +  Ir  ... 

^  =  -JT' ^"^ 

In  Figs.  3, 4,  5,  and  6,  j—  =  -S    =  -^,  wherefore  (from  equation  5), 
o  hi  Oi' 

h     _  b    _  V  h-  +  L-_  0  A  ,,, 

r  -  b' A — -  -F ^'^ 

Or  0  A  :  0  h  : :  o  h  :  o  h' 

and  0  A  :  0  h  : :  o  b  :  o  b' 
which  two  proportions  are  easily  seen  from  the  similarity  of  the  triangles. 
1  o  demonstrate  the  construction  in  Fig.  1. 

Equation  (5)  becomes  «    =  ^  =  °_^  =  °JL  =  «  A    

ooh-ohoBoli  ^  ■' 

or  0  A  :  o  13  : :   o  s  :  o  s'  the  demonstration  of  Fig.  1, 

and  conversely  oB:oA::os';os  the  demonstration  of  Fig.  2. 

The  demonstrations  of  Figs.  7  and  8  are  the  same  as  those  for  Figs.  1  and  2 
substituting  b  for  S,  b'  for  S',  o  b  for  o  s,  and  o  b'  for  o  s'. 

To  demonstrate  Figs.  4  and  6.    The  solution  of  equation  (6)  for  h  gives — 

,..  =  ,..    {[L=.  (-)■]*. '^S 

or  h  is  a  mean  proportional  between  h'  and  1   L2  +  /irp  +  _ 

b,„ab.[l= +  (;■)=]*  -A- 1' 

and  o  h  is  plainly  a  mean  -proportional  between  ^o~B  and  o  h'  .  • .  o~ii  =  h 
Q.  E.D.  ' 

To  find  the  length  of  the  line  L  used  in  constructions  :— 

1.  Multiply  the  length  of  strut  by  the  factor  marked  on  the  scale.  (This  is 
not  requn-ed  for  the  sections  Nos.  2,  5,  6,  and  9;  section  No.  3  will  be  considered 
separately.) 

3.  If  the  strut  is  of  wrought  iron  fixed  at  each  end,  pass  on  to  (3) ;  if  not 


convert 

the  length  found  in  (1)  into  the  equivalent  length  of  a  similar 

wrought 

iron  strut  fixed  at  each  end,  by  me.ins  of  the  table  below. 

3.  The  length  thus  found  laid  off  to  the  proper  scale,  will  be  the  length  L  to 

be  used  in  the  constructions. 

Table  for  convertiuc/  the  lenr/tlis  of  struts  into  the  equivalent  lengths  of 

wroxight  iron  struts  fixed  at  each  end. 
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5 

7 

3i 
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7 

2 

3 

4 

6f 
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3 

4i 

6 

10 
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4 

6 

8 
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5 

n 

10 
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6 

9 
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346    5 
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Example. — A  timber  crane  jib  (and  therefore  jointed  at  both  ends)  is  65ft.  4in 

long ;  required  the  equivalent  length  of  a  wrought  iron  jib,  fixed  at  each  end. 

ft.    in.                                           ft.     in. 

60    0                                           415     8i 

5    0                                              34    7i 

0    4 

2     3f 

)roportionaIly  be 

65    4 

X  a  timber  strut  65 

452    7i 

That  is  to  say. 

that  sue 

"t.  4in.  long  would  t 

as  much  weakened  by  reason  of  its  length  as  a  wrought  iron  column  would  be 

weakened  of  the  same  cross  section,  452ft.  7i-in.  long,  and  firmly  fixed  at  both 

ends. 

To  find  L  in  the  case  of  L  irons  with  unequal  leaves,  proceed  as  follows  (see 

diagram  to  section  No.  3,  scale  A). 

1.  Multiply  the  length  of  strut  by  1,  11,  or  2,  according  to  the  manner  in 

which  the  ends  of  the  strut  are  fixed,  call  the  product  I. 

2.  Fin 

d  L  as  s! 

lown  on 

the  diagr 

am. 
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ON  VAST  SINKINGS   OF   LAND    ON    THE    NORTHERLY    AND 

WESTERLY    COASTS    OP    FRANCE   AND    SOUTH    WESTERN 

COAST  OF  ENGLAND,  WITHIN  THE  HISTORICAL  PERIOD. 

By  R.  A.  Peacock,  O.E.,  Jersey. 

{Oontinued  from  page  115.) 

The  sentence  immediately  preceding  the  abstract  of  Volume  IT,  com- 
mencing with  the  words  If  there  have  ieen,  ^e.,  is  entirely  attributable 
to  the  author  of  these  papers,  and  it  was  and  is  intended  to  show  the 
reader  that  the  theory  of  the  identity  of  Diodorus's  Isle  of  Ictis  with 
Saint  Michael's  Mount,  can  now  only  be  maintained  by  begging  the 
question  in  debate,  namely,  by  assuming  in  opposition  to  much  evidence  to 
the  contrary,  that  no  geographical  changes  have  taken  place  since 
Diodorus's  time. 

V72o.  A  friend  of  the  author's  who  deservedly  enjoys  an  eminent 
position  amongst  scientific  men,  in  his  own  department  of  science,  argues 
that  the  shell  CeriiMum  vulgatum,  which  has  been  dredged  up  in  a  rolled 
condition  (though  one  specimen  was  tolerably  fresh)  in  15  fathoms  water 
on  the  east  of  Jersey,  and  was  dredged  also  in  a  rolled  condition  at  the 
mouth  of  the  Loire — is  now  a  species  proper  only  to  latitudes  as  warm  as 
the  Mediterranean  and  Adriatic,  as  if  he  meant  to  affirm  that  it  could 
only  have  flourished  as  far  north  as  Jersey,  so  long  ago  as  that  geological 
period  when  the  north  of  Europe  was  a  warm  climate ;  from  which,  if 
true,  it  would  follow  that  the  sinkings  must  have  taken  place  many  ages 
before  the  historic  period.  If  this  is  his  line  of  argument  he  refutes  him- 
self both  by  quoting  Lamarck,  who  "  gave  the  North  Atlantic  as  a 
locality  "  for  CeritMwm,  and  Professor  Sars  who  "  recorded  the  discovery 
of  a  specimen  inside  a  "  codfish  caught  off  Bergen.  Now  whether  this 
means  Bergen  In  Norway,  or  Bergen  in  Pomerania,  or  Bergen-op-Zoom  in 
Holland ;  it  is  clear  that  Cerithium  has  very  recently  been  found  alive 
much  farther  north  than  .Tersey.  The  gentleman  also  "  believes  that  C. 
vulgatum,  which  usually  inhabits  large  estuaries  and  salt  marshes,  once 
lived  in  such  situations  between  Jersey  and  the  mouth  of  the  Loire,  and 
that  this  tract  has  since  been  submerged,  and  consequently  become 
unsuitable  for  the  continued  habitability  of  the  Cerithium."  This  testi- 
mony is  entirely  in  accordance  with  my  conviction,  namely,  thab  the  sea- 
bottom  in  both  localities  has  sunk.  Let  us  consider  the  dredging  process 
for  a  moment,  and  we  shall  soon  see  how  infinitely  far  short .  of  being 
exhaustive,  and  consequently  how  very  far  the  gentleman  is,  from  being 
able  to  affirm,  that  Cerithium  is  not  abundant  now  in  a  living  state  -in  the 
shallow  sea  of  the  French  coast  of  the  Bay  of  Biscay,  as  in  the  shallow 
seas  of  the  French  coast  of  the  English  Channel : — 

a.  In  attempting  an  "  exploration  of  the  present  sea-bottom,  we  are 
only  able,  at  considerable  expense,  with  some  personal  discomfort,  and  in 
such  weather  as  we  too  frequently  meet  with  in  this  climate,  to  scrape  up 
with  the  dredge  a  few  bagfuls  of  sand  or  mud  mixed  with  shells;  nor  can 
we  hope  to  examine  in  this  way  more  than  a  very  few  inches  in  depth. 
Many  deep-borrowing  shell-fish  altogether  escape  our  observabion,  or  are 
only  procured  by  chance."* 

b.  "  Both  sea  and  land  furnish  instances  (some  of  which  are  difficult  to 
explain)  of  the  periodical  appearance  and  disappearance  of  certain  species 
of  mollusca  in  particular  places.  Their  arrival  and  departure  are  often 
sudden  and  seemingly  capricious.  In  the  case  of  marine  species,  this 
phenomenon  is  probably  the  result  of  changes  in  the  course  of  tidal  and 
other  currents,  as  well  as  of  the  migratory  habits  of  fish.  These  currents, 
by  accumulating  or  removing  deposits  of  mud,  [sand,  and  gravel,  which 
afford  shelter  and  food  to  mollusca,  conduce  greatly  to  their  congregation 
or  dispersal.  When  such  deposits  are  rapidly  formed  the  shell-bed  becomes 
covered  up  or  silted  j  and  the  mollusca  are  entombed  alive  for  the  benefit 
of  future  geologists.  When  their  chief  enemies,  the  fish,  desert  their 
former  quarters  and  migrate  to  another  feeding  ground,  the  mollusca  then 
increase  and  multiply,  being  unthinned  except  by  the  tigers  of  their  own 
kind,  or  occasionally  by  the  curious  conchologist,  or  by  all-devouring  death. 
The  destruction  of  shell-beds  by  marine  currents  may  account  for  the  pre- 
valent notion  that  some  parts  of  our  sea-coast  (as  for  example  South 
Devon),  which  used  to  yield  such  regular  and  plentiful  harvests  of  shells 
to  collectors,  are  now  scarcely  worth  searching, — it  being  said  that  the 
shells  have  '  deserted  '  the  coast."! 

c.  Taking  the  tract  of  sea  east  of  Jersey,  and  bounded  on  the  north 
and  south  by  the  parallels  of  the  north-east  and  south-east  angles  of  that 
island,  and  calculating  from  the  large  scale  French  Government  chart  of 
1838,  it  has  been  ascertained  that  the  tract  of  sea  in  question  contains 
sixty-seven  nautical  square  miles.  And  supposing  the  dredge  to  be  a  yard 
wide,  and  two  hundred  drcdgings  to  have  been  made,  each  50yds.  long, 
giving  a  total  of  10,000  square  yards.  This  would  amount  only  to  irfisn 
part  of  the  whole  area.     How  utterly  far  from  being  exhaustive ! 

d.  The  reader  has  already  seen  that  the  sands  of  the  Bay  of  Mont  S. 
Michel  have  been  penetrated  in  several  places  to  the  depth  of  50ft.  without 


*  "British  Conchology,"  by  J.  G.  JcflVcys,  F.E.S.,  F.G.S.,  &c.,  vol,  I.,  p.  Ixxxix, 
t  Ibid,  p.  42. 


reaching  their  bottom,  yet  the  hurricane  of  1735  agitated  them  so  much 
as  to  bring  up  vast  quantities  of  trees  with  roots  from  the  bottom  of  the 
sands  at  whatever  depth  it  is,  and,  of  course,  at  the  same  time  entombed 
vast  quantities  of  shell-flsh  of  such  species  as  were  present,  perhaps 
Cerithium  vulgatum  among  others-  It  is  therefore  abundantly  clear,  for 
all  these  four  reasons,  that  quantities  of  the  living  Cerithium  may  vet 
exist  on  the  French  coast  of  the  English  Channel,  if  conchologists  only 
knew  whereto  look  for  them. 

The  gentleman  continues : — "  The  presence  of  submarine  peat  near  tho 
Channel  Isles  and  in  the  Bay  of  Mont  St.  Michel,  tends  to  confirm  the  sup- 
position ;  although  it  is  by  no  means  certain  that  the  submergence  has 
occurred  within  the  historical  period,  as  suggested  by  the  Abbe  Jlanet,  IMr. 
Peacock,  and  others."  There  are  no  less  than  three  mistakes  in  the  last 
half  of  the  sentence.  (1.)  Abbe'  Manet  had  no  idea  whatever  that  a  sub- 
mergence in  the  sense  of  sinking  had  taken  place,  nor  of  any  other  cause 
for  the  loss  of  the  land  than  the  fatal  equinoctial  tide  of  March,  709,  sus- 
tained by  a  terrible  north  wind,  which  he  supposed  rose  to  so  great  an 
elevation  as  to  "  submerge  the  land  which  still  maintained  its  former  level." 
The  Abbe  forgot  to  take  into  consideration,  that  if  that  had  been  so,  tho 
waters  would  have  ebbed  off  again  instead  of  remaining  with  the  land 
beneath  them  from  ll-^-  centuries,  which,  is  fatal  to  his  theory.  The  Abbe 
therefore  never  supposed  at  all  that  a  submergence  in  the  sense  of  sinkiuo- 
had  taken  place,  and  this  constitutes  the  gentlenian's_^M^  error.  Manet's 
words  are : — "  La  fatale  mare'e  do  Mars  de  I'an  709,  I'une  des  plus  con- 
side'rables  qii'on  out  jamais  vues,  et  qui,  par  malheur,  fut  soutenue  d'uu 
vent  de  nord  des  plus  terribles,"  page  IL 

(2.)  Like  a  celebrated  character  of  old : — 

"  Castigatque,  auditque  doles  ;  subigitque  fateri." 
That  is  to  say,  the  gentleman's  order  of  proceeding  is,  first  to  castigate 
which  was  done  in  September,  1865,  when  he  could  not  have  known  even  a 
tithe  of  the  facts.  For  though  ho  had  the  four  quarto  volumes  of  IMS.  in 
his  hands  for  a  few  minutes,  he  only  had  time  to  dip  into  one  or  two  of  them 
here  and  there.  Much  less  had  he  any  knowledge  of  the  materials  which 
have  since  been  collected.  And  notably  not  of  one  cm-ious  fact,  which  is 
not  even  yet  (May  1st,  18G7),  written  out,  but  will  be  so,  immediately. 
And  in  short,  if  he  had  only  even  read  the  fom-  volumes  of  MS.,  he  would 
have  seen  that  the  changes,  whatever  their  nature,  have  roally  occun-ed 
within  the  Ohi-istian  period.  The  castigation  of  1S65  is  therefore  a  mistake, 
because  it  was  premature,  and  would  be  matter  for  regi-et  if  IMr.  Peacock 
should  succeed  in  proving  his  case. 

(3).  The  words  "and  others"  are  a  mistake.  Only  owe  o^/ier  (besides 
Mr.  Peacock)  ever  even  conjectured,  so  far  as  appears,  that  sinkings  had 
taken  place.  And  that  other  was  the  late  Mr.  J.  P.  Ahier,  who  only  sup- 
posed, at  haphazard,  that  the  loss  of  land  was  caused,  either  by  sinking,  oi- 
by  the  melting  of  the  Polar  ice. 

Thus  in  one  way  or  other,  all  the  arguments  against  sinking,  fail  when 
they  come  to  be  closely  considered. 

17'2d.  April  17th,  18G7.  !M.  Delalonde,  of  Jersey,  8,  Broad-street,  St.  Helior, 
a  native  of  Lessay,  in  western  Normandy,  and  inventor  and  patentee  of  a 
powerfid  and  compact  fire-engine,  lends  me  a  chart  for  the  Channel  Islands 
and  neighbom'ing  French  coasts  with  text,  which  he  says  is  a  cutting  from 
the  French  newspaper.  Journal  de  Coutances,  published  a  few  years  ago. 
The  gentleman  who  supplied  this  curious  chart  and  text  to  the  journal  is  M. 
Quenaut,  (L.Q.,)  of  Coutances,  Prefect  of  the  Arrondissement  of  Coutances, 
and  a  member  of  the  Archieological  Society  of  Noi-ma.ndy. 

M.  Quenaut  commences  his  interesting  narrative  with  a  detailed  account 
of  the  action  of  the  high  tides  on  the  French  shores,  which  it  is  not  necessary 
to  repeat  here.    Ho  then  proceeds  as  follows  in  French,  which  I  translate : — 

"  I  have  invited  the  readers  of  the  "  .lournal  de  Coutances"  to  send  me 
particular  information  which  they  might  have  about  the  invasions  of  the 
sea  in  the  Cotentin;*  this  appeal  has  been  understood.  One  has  given  me 
to  understand  that  he  has  seen  the  traces  of  a  road  between  Carteret  and 
Jersey,  that  old  Carteret  is  more  than  a  kilometre  in  the  sea ;  another  has 
also  seen  over  all  the  shore,  at  low  water,  the  traces  of  the  forest  of 
Sciscy,  as  I  have  myself  seen  at  Bricqueville-sur-Mer.  It  h&s  been  proved 
by  a  crowd  of  informations  which  have  reached  me  that  in  the  disastrous 
tide  of  January,  1863,  the  sea  has  made  no  invasion  where  it  met  with 
abrupt  downs  (dunes).  It  has  been  reported  to  me  that  some  one  found 
near  the  barque  which  was  discovered  at  the  sluice  of  Carentan  Roman 
medals  and  ancient  varnished  earthenware,  signifying  that  the  submersion 
of  this  barque  was  cotemporary  with  the  Roman  rule.  (See  on  this 
subject  the  excellent  work  published  by  M.  Poutaumont  in  the  town  of 
Carentan).  The  persons  who  by  my  directions  have  gone  to  see  the 
remains  of  the  forest  which  are  to  be  met  with  at  Bricqueville-sur-Mer, 
have  assured  me  that  one  has  found  the  same  debris  very  extensive,  and 
that  the  trunks  of  trees  are  very  much  larger  than  on  the  shore.  One 
has  assured  me,  also,  in  the  English  Isles,  that  there  may  be  seen  every- 
where on  the  sandy  shores  snrrounding  these  isles  tho  traces  of  the  forest 
of  Sciscy.  The  tradition  they  represent  as  having  been  formerly  connected 


*  The  N.W.  pait  of  Normaudy  extending  southwards  to  some  point  between  Coutances 
and  Avranchcs. 
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with  the  continent,  and  one  has  assured  me  that  there  exists  a  charter 
recalling  the  obligation  of  a  Jersey  family  to  furnish  the  plank  which 
should  serve  for  the  passage  of  ths  archdeacon  of  the  Cathedral  of 
Coutances  when  he  proceeded  to  visit  that  part  of  the  diocese." 

Veet  ancient  Chaet  of  the  Channel  Islands  and   neighboiteing 
Feench  Coasts. 

"Finally,"  M.  Quenaut  proceeds,  "M.  Deschamps-Yadeville  has  pro- 
cured me  a  document  extremely  curious,  which  tends  to  confirm  all  the 
traditions  and  facts  stated  by  M.  I'Abbc'  Lanfranc  and  the  Abbe' Manet. 
It  is  the  reproduction  by  one  of  his  ancestors — a  geographic  engineer, 
bearing  the  same  name — of  a  chart  of  ancient  Xeustria,  of  the  time  when 
it  formed  part  of  Gaul-Celtic-Armorie,  at  the  arrival  of  Julius  Cajsar  in 
Gaul.  This  chart,  says  the  ancestor  of  M.  Deschamps-Vadeville,  gives  us 
an  idea  of  the  subsequent  invasions  of  the  sea  since  the  conquest  of  Gaul 
by  the  Romans.  It  is  a  reduced  copy  which  I  made  in  1714  of  an  ancient 
chart,  in  tatters,  creased  by  lines  and  damp,  which  was  presented  to  me 
at  Mont  S.  Michel  by  the  holy  Father  de  St.  Amand.  It  was  of  1406, 
and  one  had  nssdfor  it  tTie  letters  of  the  \ZtTi  century,  tvhich  proves  that  it 
was  itself  the  copy  of  a  more  ancient  chart.*  This  chart,  which  we 
reproduce  with  the  greatest  part  of  the  legend  which  accompanies  it,  is 
perfectly  in  accordance  for  the  coasts  of  la  Manche,  with  the  first  memoir 
which  we  have  published ;  and  for  the  coasts  of  Calvados,  with  the 
tincovered  aqueducts  conducting  to  the  hamlets  or  towns  invaded ;  the 
waters  come  from  the  cliffs  of  Port  and  Arromanches.  The  shores  of  the 
islands  of  Alderney  and  Guernsey,  on  wliich  the  invasions  of  the  sea  have 
overcome  much  land,  are  at  this  day  represented  by  the  islets,  the  banks, 
and  the  reefs.  The  plateau  of  the  Minquiers,  which  has  replaced  the 
island  of  Selsouef,  destroyed  by  the  sea,  has,  according  to  the  very  exact 
chart  of  M.  Beautemps-Beaupre',  the  form  of  this  island.  The  ancient 
Eegneville,  designated  anew  on  the  chart  on  the  west,  by  the  sign  ^,  would 
be,  according  to  this  chart,  in  the  middle  of  the  reefs  of  Ranquet,  where  I 
myself  have  seen  the  tr.ices  of  carriage  roads.  This  chart,  the  most 
ancient  in  existence,  and  by  consequence  the  nearest  appro.ximation  to  the 
invasions  of  the  sea,  is  therefore  very  probably  near  the  truth,  by  its 
antiquity,  by  its  agreement  with  the  historic  documents  which  we  possess, 
and  with  the  suppositions  which  the  recent  discoveries  of  debris  of  habita- 
tions and  forests  on  our  sandy  shores  have  permitted  to  be  made. 

"  The  reduction  of  the  chart  which  we  publish  was  designed  by  M. 
Gosselin,  acting  surveyor  of  highways,  which  he  has  reproduced  with  great 
exactness." 

M.  Quenaut  then  gives  a  copy  of  the  memorandum  of  M.  Deschamps- 
Vadeville,  the  elder,  which  he  calls  a  "  Legende."  I  reproduce  it  in  the 
original  Fiench,  authenticated  as  it  is  by  M.  Quenaut's  initials  (L.Q.)  at 
foot. 

Legende. 

"  Cette  carte  qui  represente  les  costes  de  I'ancienne  Neustrie  (province 
de  Normandie),  aux  temps  qu'elle  faisoit  partie  de  la  Gaule-Celtique- 
Armoriqne  a  I'arrivee  de  .lules  Cesar  dans  les  Gaules,  et  qui  nous  donne 
tine  idee  des  envahissements  subsequents  de  la  mer,  depuis  la  conqueste 
des  Gaules  par  les  Remains,  est  une  copie  raisonne'e,  que  j'ai  prise  en  1714, 
sur  une  vieille  carte  en  lambeaux,  trouee  par  les  vers  et  I'humidite,  qui  me 
fnt  presentee  au  Mont  St.  Michel,  par  le  Pere  religieux  de  St.  Amand; 
die  estoit  de  1406,  et  Ton  avoit  pour  elle  employe  des  lettres  dn  XllI.e 
siecle,  ce  qui  prouve  qu'elle  avoit  este'  elle-mesme  la  copie  d'une  carte  plus 
ancienne.  Elle  offre  a  la  vue  d'antiquaire  le  nom  et  la  position  de  chaque 
ville  et  monument  celtique,  dont  lacon  naisance  a  pu  arriver  jusqu'a  nous. 
Et  comme  j'ay  eu  I'avantage  de  bien  estudier  I'antiquite  de  mon  pais,  par 
mon  savoir  en  langue  celtique,  et  que  j'ay  fait  par  toute  la  mer  qui 
avoisine  notre  belle  Normandie  et  enveloppe  de  ses  eaux  houleuses  les  isles 
Ano-loises  et  Fran9oises  de  ces  parages,  des  estudes  de  sondage  et  parcouru 
son  (ond  dans  les  grandes  marees,  comme  iuge'nieur-geographe  pour  le  roy, 
je  me  suis  assure  par  ces  nombreuses  ope'rations,  qn'il  y  avait  utilite  pour 
le  science  de  la  reproduire,  en  aiant  toutefois  d'en  corriger  les  defauts  qui 
existent  grandement  dans  le  plan  geographique,  I'auteur  n'aiant  pas,  a 
beaucoup  pres,  comme  moi,  observe  les  degr^s  de  longitude  et  de  latitude 
de  tous  les  points  de  sa  carte. — L.Q." 

VaEIOTJS    PAETICrLABS    OBTAINED    EEOM    M.   DeSCHAMPS     VaDEVILLE's 
ANCIENT  ChaET,  BT  MEANS  OE  A  SCALE  OE  ENGLISH  STATUTE  MiLES. 

The  chart  contains  a  scale  of  myriametres,  and  it  appears  from  the  Table 
at  the  end  of  Herschel's  "  Outlines  of  Astronomy,"  and  also  from  another 
Table  in  Beardmore's  "Hydraulic  and  other  Tables,"  that  a  myriaraetre 
=  6.2138  statute  miles,  and  the  scale  for  the  measurements  has  been  drawn 
accordingly. 

The  continental  land  is  represented  as  commencing  three  miles  west  of 
the  present  western  extremity  of  Alderney,  and  the  whole  breadth  of  land 


*  These  italics  are  M.  Qaenaut'3. 

t  All  the  Trench  Government  charts  bear  this  gentleman's  name. 


from  north  to  south  measured  across  the  present  centre  of  the  isle  is  six 
miles.  Alderney,  however,  is  joined  to  the  continent  by  a  neck  of  land 
which  is  nowhere  less  than  three  and  a-half  miles  broad.  And  northern 
Normandy  is  shown  as  extending  from  three  to  four  miles  farther  into  the 
English  Channel  than  it  does  at  present,  all  the  way  from  Cape  la 
Hague  to  the  meridian  of  Caen,  which  is  the  eastern  limit  of  the  chart. 
A  Roman  road  is  shown  from  the  east  end  of  Alderney  to  the  town  of 
"  Corbillo,"  on  the  east  of  Cape  la  Hague. 

Guernsey,  Herm,  Jethou,  and  Sercq  are  all  shown  as  one  island  extending 
much  farther  into  the  sea  in  all  directions  than  the  present  coasts,  its 
extreme  length  is  235-  miles,  and  its  extreme  breadth  14  miles.  It  extends 
4J  miles  into  the  Atlantic  from  the  south-western  present  extremity  of 
Guernsey,  and  31-  miles  into  the  Atlantic  from  the  present  north-west 
coast  of  that  island.  It  extends  5  miles  north-east  from  the  most  north- 
eastern extremity  of  Guernsey,  and  3  miles  east  of  Herm,  and2i  miles  east 
of  Sercq.  It  extends  4  miles  south-east  from  the  southern  extremity  of 
Sercq,  from  which  point  the  former  north-western  extremity  of  Jersey  is 
shown  as  only  3^  miles  distant.  The  land  also  extends  2j  miles  south  of 
the  present  south-coast  of  Guernsey.  The  whole  of  this  large  island  is 
called  "  Sarnia  Fanaif." 

Jersey  (called  "  AugiaFanaff ")  is  united  to  the  continent  by  a  tract  of 
land  four  times  the  breadth  of  its  present  eastern  end,  and  at  4j  miles 
east  of  its  north-eastern  angle  the  position  of  the  traditional  plank  for  the 
archdeacon  is  shown.  The  land  extends  4  miles  west  from  the  present 
coast  in  the  centre  of  St.  Ouen's  Baj',  about  3i  miles  north  of  the  present 
north  coast,  and  about  SJ  miles  south  of  the  present  south  coast  of  Jersey. 
A  Roman  road  extends  from  about  the  centre  of  Jersey  by  the  south  end 
of  St.  Catherine's  Bay  to  Portbail.  On  this  road  the  plank  is  shown,  and 
called  "  la  Planche." 

An  island  called  "  SelsvefF,"  co-extensive  with  the  Minquiers  rocks,  is 
shown.  The  eastern  extremity  of  this  island  is  Z\  miles  distant  from 
Chausey,  which  forms  part  of  the  continent.  An  estuary  extends  from 
Avranches  to  a  place  at  12^  miles  east  of  that  town,  where  it  is  joined  by 
another  estuary,  extending  thence  to  Pontorson,  all  between  the  two 
estuaries  being  dry  lands.  The  land  extended  in  breadth  4f  miles  north 
of  St.  Malo,  and  a  tract  of  land  has  been  lost  of  from  2  to  5  miles  wide,  all 
the  way  from  S.  Malo  to  the  meridian  of  St.  Brieuc  (called  Bidovs  an 
Traovyow),  which  is  the  western  extremity  of  the  chart.  The  land  between 
Portbail  and  Cape  la  Hague  extended  from  three  to  six  miles  farther  into 
the  sea  than  it  does  at  present.  Western  Normandy  is  shown  as  abounding 
with  Roman  roads,  and  the  ancient  coasts  are  everywhere  cut  up  by 
estuaries,   as  C'a;sar  says  they  were. 

The  chart  measures  8.83  inches  from  E.  to  W.,  and  7.87  inches  from 
N.  to  S.     The  scale  is  2.02  inches  to  25  English  miles. 

This  chart  substantially  confirms  my  restoration  in  the  first  map,  which, 
as  the  reader  knows,  was  produced  independently,  from  information 
gathered  from  Caesar,  Diodorus,  Ptolemy,  and  other  ancient  writers, 
assisted  by  the  hypothesis  that  there  had  been  a  general  sinking  of  about 
22  fathoms.  If  the  chart  is  to  be  depended  on,  the  sinking  must  have  been 
greater  than  that.  The  reader  is  now  in  possession  of  all  the  informatiou 
I  possess  about  this  curious  chart,  and  can  form  his  own  judgment  upon  it. 

The  Saxon  Chronicles. 

172  e. — I  have  before  me  a  valuable  octavo  volume,  entitled,  "  Two  of 
the  Saxon  Chronicles  parallel,*  with  Supplementary  Extracts  from  the 
others;  edited,  with  Introduction,  Notes,  and  a  Glossarial  Index,  by  John 
Earle,  M.A.,  sometime  Fellow  and  Tutor  of  Oriel  College,  and  Professor  of 
Anglo-Saxon,  Rector  of  Swanswick.  Oxford,  at  the  Clarendon  Press, 
1865."  Published  by  Macmillan  and  Co.  It  contains  seventy-four  pages 
of  well-considered  and  instructive  Introduction,  and  he  encourages  us 
to  rely  on  the  truthfulness  of  the  chronicles  by  saying,  at  pages  66,  67, 
that  "the  Saxon  chronicles  which  wo  possess  are  the  guarantees  of  the 
truth  and  fidelity  of  the  subsequent  historians,  and  the  changeful  mother 
tongue  gives  that  touch  of  confidence  which  the  fixed  and  rigid  Latin, 
much  the  same  everywhere,  could  never  have  imparted."  Ic  will  be 
desirable  to  add  a  few  more  particulars  to  enable  the  general  reader  to 
judge  for  himself  in  what  degree  of  estimation  these  cur ioxts  ancient  records 
ought  to  he  held. 

There  are  seven  principal  Saxon  chronicles,  which  he  distinguishes  by 
the  seven  first  letters  of  the  alphabet.  They  are  records  of  the  most 
remarlcahle  events  which  occurred  in  Ilngland,  generally  one  (sometimes 
more)  in  each  year,  commencing  with  the  numbers  of  the  years  them- 
selves in  chronological  order.  They  chiefly  consist  of  political  events — 
very  rarely  a  comet  or  an  earthquake  is  mentioned.  "The  main  features 
of   the   anonymous  and  many-handed  chronicle  may  be   seen  in  a  high 

state  of  preservation  in  the  Saxon  Chronicles Towards  their 

close  we  have  historical  composition  of  considerable  maturity"  (p.  2). 
The  two  Chronicles  A  and  E  are  printed  entire.     "  These  two  are,  in 


*  A  and  E,  down  to  the  year  1006  inclusive,  after  which  1097  is  the  next  year  in  A 
(p.  138). 
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different  senses,  the  most  prominent,  and  challenge  the  largest  amount 
of  notice;  the  one  because  it  is  the  highest  source,  the  other  because  it 
presents  the  latest  and  largest  development,  and  the  most  composite 
structure  of  the  whole  set"  (p.  3).  "  To  King  Alfred's  reign  [a.d.  8Y2  to 
900]  we  must  assign  all  the  annals  down  to  449,  and  many  inserted 
annals  down  to  731  ....  and  here  we  only  have  to  do  with  those 
which  are  borrowed  from  Bede"  (p.  8),  of  which  he  gives  a  considerable 
list.  Ttie  annals  from  455  to  634  represent  the  gleanings  and  recon- 
struction of  the  half-lost  early  history  of  Wessex,  at  the  time  of  the  first 
compilation  of  A  in  855  (p.  9).  I  suppose  copies  of  the  chronicles  so  far 
were  obtained,  and  the  chronicles  were  then  continued  more  or  less  inde- 
pendently of  each  other,  at  the  several  places  named  in  the  Tabular 
Statement  below. 


Tabulae  Statement. 

(Extracted,  except  where  otherwise  stated,  from  the  Rev.  Mr.  Earle's 

Introduction.) 

A.  The  Winchester  Chronicle. — A  Saxon  chronicle  containing  annals 
from  before  Christ  60  to  the  year  1070.  It  is  a  MS.  in  Corpus  College, 
Cambridge,  called  Parker's  MS.,  from  Archbishop  Parker,  who  gave  it  to 
the  college.  He  ranks  it  first  in  the  list  of  Saxon  chronicles,  and  hesitates 
to  judge  whether  it  is  really  a  MS.  of  the  last  decade  of  the  ninth  century 
(891).  Its  internal  characteristics  connect  it  with  Winchester.  B,  C, 
and  D  are  similar  to  A,  but  not  identical  with  it. 

B.  The  Chronicle  of  St.  Augustine's,  Canterhury. — A  Saxon  chronicle 
from  the  Incarnation  to  the  year  977.  It  is  one  of  the  Cotton  MSS. 
British  Museum.     He  states  some  of  its  peculiarities  at  pp.  27  and  28. 

C.  The  Abingdon  Chronicle. — A  Saxon  chronicle  from  the  invasion  of 
Julius  Cajsar  to  the  year  1066.  A  Cotton  MS.  The  death  of  Edward  the 
Confessor  is  narrated  with  extraordinary  solemnity,  and  the  accession  of 
Harold  is  noticed  in  terms  which  imply  that  the  catastrophe  of  his  reign 
was  already  known,  p.  27,  He  supposes  that  in  or  about  the  year  1045 
the  community  at  Abingdon  borrowed  books  from  Canterbury  (B)  and 
from  Worcester  (D),  and  composed  from  them  (C). 

D.  The  Worcester  Chronicle. — A  Saxon  chronicle  from  the  Incarnation 
to  the  year  1079.  A  Cotton  MS.  Between  the  years  737  and  806  there 
is  a  large  influx  of  material,  which  appears  for  the  first  time  in  D,  and 
through  Florence  it  became  the  heritage  of 'all  the  historians.*  In  1066, 
D  goes  on  to  tell  the  battle  of  Hastings,  in  which  it  is  singular,  none  of 
the  others  giving  an  account  of  that  decisive  battle. 

E.  The  Peterhoroiigh  Chronicle. — A  Saxon  chronicle  from  the  Incarna- 
tion to  the  year  1154.  One  of  the  Laud  M.S.S.  in  the  Bodleian  Library. 
It  gives  seventy-five  years'  history  beyond  any  of  the  others.  In  many 
respects  this  is  the  most  important  of  the  whole  series  of  chronicles.  It 
is  a  book  of  the  Abbey  of  Peterborough,  and  affords  copious  proof  of  its 
own  origin.  At  p.  218,  King  William  (date  1085)  was  evidently  preparing 
materials  for  his  Domesday  Book  : — "  Also  he  let  write  how  much  landes 
his  archbishops  had,  and  his  lord  bishops,  and  his  abbots,  and  his  earls," 
&c.,  &c.,  which  countenances  the  presumed  authenticity  of  the  chronicles. 
Florence  and  E  have  each  independent  materials,  yet  there  is  still  a 
common  element.  We  see  the  contrast  between  the  English  language  at 
Worcester  and  that  of  Peterborough,  p.  43.  In  1098  and  1102  are 
examples.  In  the  former  of  these  two  the  writer  feels  for  the  tilth  on 
marsh  lands  as  became  a  resident  in  the  fens.  Tlie  same  may  he  said  of 
the  notice  in  1099  of  damage  caused  by  a  high  flood-tide,  p.  48.  I  now 
give  a  translation  (where  required)  and  word  for  word  copy  in  modern 
English,  of  the  accounts  of  the  inundations  of  1014  and  1099  : — 

"1014.  And  on  this  year  on  Saint  Michael's-mass-even,  came  that  great 
sea-flood  through  widely  this  land,  and  ran  so  far  up  as  never  before  not 
did,  and  submerged  many  towns,  and  mankind  innumerable  number."! 
(p.  151.) 

"  1099.  This  year  also  on  St.  Martin-mass-day,  sprang  up  to  that  ex- 
ceeding sea- flood,  and  so  much  to  harm  did,  as  no  man  not  remembered 
that  it  ever  afore  did,  and  was  that  same  day  a  new  moon."  (p.  235.) 

1  have  now  brought  down  from  the  Rev.  Mr.  Earle's  Book — who  having 
been  the  Professor  of  Anglo-Saxon  in  the  university  of  Cambridge,  con- 
siders the  chronicles  authentic— a  historical  sketch  of  the  Saxon  Chronicles 
as  far  as  the  two  important  passages  just  quoted,  and  the  narrative  need 
not  be  pursued  any  farther  for  our  present  purpose.  We  have  besides  the 
seven  chronicles,  the  Latin  chronicle  of  Ethelweard.  Florence  of  Worces- 
ter, the  Annalist  who  was  the  most  vigorous  of  all  tlie  Latin  compilers, 
died  in  1118,  four  years  before  the  compilation  of  E  (p.  lix).  Two 
chronicles  go  by  the  name  of  Simeon  of  Durham,  who  quotes  Northern 
registers  which  we  have  no  other  trace  of.  Henry  of  Huntino-don  was  an 
amateur   and  antiquarian,   and  had  a  great  fondness   for  the  old   Saxon 


Chronicles.  William  of  Malmesbury  aimed  at  being  a  historian  of  a  higher 
order  (p.  Ixiii).  We  have  besides,  as  Annalists,  Matthew  Paris  and  William 
of  Worcester.*  It  is  on  record,  though  I  have  not  personally  met  with 
the  passage  except  in  writings  of  the  present  century,  that  Mount  St. 
Michael  was  once  five  or  six  miles  from  the  sea  and  enclosed  with  a  very 
thick  wood.  The  onus  of  dis-proving  this  statement,  clearly  rests  with 
those  who  deny  it. 

Readers  can  now  judge,  each  for  himself,  whether  or  not  to  accept  ilie 
Inundations  of  1014  and  1099  as  sinkings  of  land  partly  referred  to  Corn- 
wall— England  being  the  scene  of  nearly  every  individual  event  clironiclcd. 
and  th-e  chronicles  making  no  mention  of  the  particul-.ir  localities  affected. 
Tlie  extraordinary  aicounts  of  dumages  dono,  plainly  as  T  believe,  take 
thf  m  out  of  the  category  of  simple  higli  tides,  there  being  no  mention  of 
storms.  The  submersion  of  many  towns  and  innumerable  men  as  well  as 
the  loss  of  200  acres  of  land  at  Mount  St.  Mich^iel,  since  1086,  could  be 
satisfactorily  accounted  for  by  sinking.  On  the  other  hand  those  who 
choose  (if  any)  can  resist  this  explanation  ;  and  in  that  case  the  Insulation 
of  the  Mount  (the existence  of  which  in  1086,  Domesday  Book  gives  no 
authority  for  believing)  as  well  as  the  loss  of  tiie  200  acres — remain 
mysterious  and  unaccounted  for  events. 

The  present  scries  of  papers  is  now  completed,  and  will  be  immediately 
republished  in  an  octavo  volume  with  introduction,  index,  &c. ;  and  due 
notice  will  be  given  in  the  advertising  columns  of  The  Aetizan,  and  else- 
where, when  the  work  is  ready. 


Conclusion. 
If  I  had  been  advancing  some  strange  doctrine  which  was  possibly 
heretical,  the  supposition  offered  in  two  or  three  quarters  would  have  been 
intelligible,  and  laudably  cautious.  But  I  have  done  no  such  thing ;  quito 
the  contrai'y.  That  ^'-  all  geological  changes  are  due  to  causes  still  in  active 
operation"  is  so  thoroughly  triio  that  it  is  established  as  a  geological  axiom, 
and  the  opposition  is  utterlj'  astonishing.  For  it  would  be  a  retrograde  step, 
not  suited  to  the  advanced  .state  of  geological  science  and  contrary  to  truth, 
to  contend  that  natural  elevations  and  depressions  of  land,  have  not  occurred 
at  all  periods  and  all  over  the  earth  during  the  whole  historic  poriod.  I  can 
only  lament  what  I  believe  to  be  the  judicial  blindness  of  those  gentlemen, 
if  thoy  continue  to  oppose  the  reception  of  so  large  a  mass  of  ovideuce,  all 
pointing  in  one  and  the  same  direction ;  namely,  to  establish  that  vast 
sinkings  of  land  have  taken  place  as  stated,  and  within  the  Christian 
period.  There  is  apparently  no  other  possible  way  of  accounting  for  the 
facts  narrated.  I  am  not  accustomed  to  calculate  chances,  but  it  must  bo 
many  thousands  of  chances  to  one  against  so  many  facts  and  statements,  all 
pointing  in  one  and  the  same  direction — by  mere  accident.  For  my  own. 
part,  I  never  had  the  slightest  doubt  about  the  correct  explanatiou  of  these 
events,  from  the  very  first  of  my  taking  up  this  very  interesting  subject. 
Yet  I  always  diUgently  gathered  up  whatever  evidences  presented  them- 
selves, without  caring  whether  they  were  pro  or  con ;  however  it  always 
happened  that  they  were  pro,  and  never  con.  Those  who  reject  the  theory 
of  sinking  in  this  matter,  will,  as  I  believe,  however  gi'eat  their  scientific 
reputations,  find  themselves  in  the  dilemma  of  having  rejected  the  only 
possible  mode  of  accounting  for  them ;  it  is,  at  any  rate,  well  to  have 
gathered  together  so  many  particulars,  for  they  are  very  curious  in  them- 
selves, and  of  great  importance  in  science. 


*  These  materials  are  perhaps  contained  in  E;  if  so,  they  mention  no  marine 
inundations. 

t  The  foot  notes  by  giving  (unimport,int)  different  readings;  in  D  and  F,  prove  that 
those  two  chronicles  also  contain  this  important  record.  C  gives  a  eomolete  copy  of 
the  record.  ^' 


TRIAL  OF  THE  "  MINOTAUR-" 
The  Minotaur  was  built  by  the  Thames  Iron  Shipbuilding  Company, 
Orchard-yard,  Blackwall.  She  was  laid  down  on  Sept.  1st,  1861,  and 
launched  on  Dec.  12th,  1863.  Her  extreme  breadth  is  59ft.  3Vin. ;  length 
between  perpendiculars,  400ft. ;  depth  of  hold,  22ft.  lin.  On  the  9th  of 
September  last,  she  made  her  light-draught  trial  of  speed,  drawing  23ffc. 
lin.  of  water  forward,  and  24ft.  lin.  aft.  With  an  indicated  power  of 
her  engines  of  6,316  horse,  she  then  realised  ft  mean  speed  of  14-779 
knots,  the  mean  of  the  engine's  revolutions  being  57.583  per  minute. 
Reduced  from  full  to  half  boiler  power,  the  mean  speed  of  the  ship  was 
12-387  knots,  with  an  indicated  power  of  3,541  liorse,  and  mean  of  engines' 
revolutions  of  47-375.  The  ship  is  the  first  vessel  of  her  class  that  has 
yet  been  placed  in  commission,  and  is  also  the  largest  iron-clad  in 
commission  afloat.  She  stands  on  the  "  Navy  List,"  with  her  sisters, 
the  Agincouit  and  the  Northtmberland-,  as  a  ship  of  6,621  tons.  Her  rig 
is  five-masted,  which  may  either  be  described  as  bow,  fore,  main,  niizen, 
and  jigger  masts, — or  fore,  main,  mizen,  forward,  jigger,  and  after-jigger 
masts.  Four  of  her  masts  carry  each  a  lower  yard,  double  top-sail-yards, 
and  a  top-gallant  yard.  The  fifth,  or  after  jigger,  carries  fore  and  aft  sails. 
The  hull  is  entirely  encased  with  armour.  The  armament  of  the  ship 
consists  of  four  12^  ton  and  18  6i  ton  muzzle-loading  rifled  wrought-iron 
guns,  mounted  on  the  main  deck  on  wrought-iron  carriages  and  slides,  and 
four  other  6^  ton  guns  on  the  upper  deck  as  chase  guns.  The  carriages 
and  slides  for  the  12i  ton  guns  weigh  together  95V  cwt:  those  for  the  6i 

♦  Not  mentioned  by  the  Rev.  Mr.  Earl, 
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ton  guns  weigh  75  cwt.  The  12i-  ton  guns  throw  a  solid  shot  of  2501bs. 
and  tiie  6a  ton  guns  one  of  llSlbs. ;  tlie  former  with  a  battering  charge  of 
431b,  the  latter  with  n  charge  of  221bs.  of  powder.  There  is  hardly  any 
iron-clad  afloat  in  the  navies  of  Europe  or  America  whose  sides  or  turrets 
could  resist  Palliser  shot  from  the  Minotaur's  guns. 

The  Minotaur  was  docked  on  the  7th  of  May  last,  and  on  May  10th  she 
weighed  her  anchor  from  Spithead,  and  entered  upon  her  trial  trip 
The  draught  of  water  was  25ft.  Sin.  forward,  and  26ft.  lliu.  aft.  Her 
four-bladed  screw  was  set  at  a  pitch  of  22ft.  2in.,  the  length  of  the  blades 
being  at  the  periphery  1ft.  7in.,  and  at  tlie  root  2ft.  Sin.  The  depth  from 
the  underpart  of  the  ship's  keel  to  the  upper  edge  of  the  screw  was  24ft. 
11  in.  The  coal  in  bunkers  and  the  coal  on  deck  for  the  trial  (steam 
navigation  coal)  was,  as  nearly  as  possible,  700  tons.  Wind  on  the  mile, 
light  from  the  south-east.  Water  perfectly  smooth.  In  making  the 
circles,  after  the  conclusion  of  the  runs  over  the  mile,  off  the  east  end  of 
the  island,  the  wind  freshened  to  a  force  of  from  three  to  four.  The  sub- 
joined figures  give  the  main  results  of  the  trials  with  full  and  half-boiler 
power  on  the  measured  mile. 

PULL-BolIiEE   POWEK. 


Rnn, 

No. 

Time. 

min.  sec. 

Speed  of  Ship. 
Knots. 

Eevolutions  of 
Engines. 

1 

4         6 

14-631 

61-5 

2 

4       18 

13'953 

61-5 

3 

3      58 

15-126 

62-5 

4 

4      30 

13-333 

61-5 

5 

3      53 

15-450 

62-0 

6 

4      36 

13-043 

61-5 

Steam  pressure,25lb. ;  vacuum,  mean  25in.    Mean  speed  of  the  ship  with 
fu)l-boiler  power,  14-357  knots  ;  indicated  h.-p.  of  the  engines,  6,956. 

Hale-Boiiee.  Poweh. 


Run, 

No. 

Time, 
mia.    sec. 

Speed  of  Ship. 
Knots 

Revolutions  of 
Engines. 

1 

4       20 

13-846 

49-5 

2 

6        8 

9-783 

50-0 

3 

4      19 

13-900 

49-5 

4 

9      14 

9-890 

50-0 

Mean  speed  of  the   ship  with  half-boiler  power,  11-897  knots. 

As  soon  as  the  ship  had  made  her  Isst  run  witli  half  power  over  the  mile, 
she  was  steamed  out  from  Spithead  until  outside  the  Nab  Liglit,  iind  with 
Dunnose  Head  broad  on  her  beam;  when  she  was  put  through  her  circling 
experiments,  there  not  being  suiRcieut  space  for  the  purpose  between  the 
shoals  inside  the  island. 


NOTES  OF  SHIPBUILDING  AND  MARINE  ENGINEERING  IN 
THE  CLYDE. 
From  the  annual  statistical  report  just  published  by  Mr.  West  Watson, 
City  Chamberlain  of  Glasgow,  "  On  the  Vital,  Social,  and  Economic, 
Statistics  of  Glasgow,  for  the  year  1866"  (further  referred  to  on  another 
page),  we  extract  the  following  particulars,  given  under  the  head  of 

Ship  Owning  and  Shipbfilbing. 

The  number  of  vessels  enrolled  in  the  Register  of  the  Custom 
House  upon  31st  December,  1866,  was  807,  representing  a  tonnage  of 
332,353,  against  815  vessels  with  a  tonnage  of  329,752  in  the  previous 
year.  There  has  thus  been  a  decrease  of  8  vessels,  but  an  increase  of  2,601 
tons.  These  807  vessels  include  271  steamers,  with  a  tonnage  of  98,920, 
and  536  sailing  ships,  with  a  tonnage  of  233,133 — -there  having  been  an 
increase  of  5  steamers  and  a  decrease  of  13  sailing  ships  during  the  vear. 

Two  hundred  and  twenty-t\yo  vessels  of  all  kinds  were  launched  on  the 
Clyde  in  1866,  the  total  tonnage  being  124,513,  showing  a  decrease  in  the 
number  of  vessels  from  the  number  of  1865  of  20,  and  of  tonnage  29,000. 
The  total  number  of  vessels  built  in  Great  Britain  in  1865  was  1,417,  of 
which  955  were  wooden  and  462  iron  vessels.  Six  only  of  the  wooden 
ships  were  built  on  the  Clyde,  but  of  the  462  iron  vessels  218  were  con- 
structed between  Rutherglen  and  Greenock.  The  Customs  revenue 
collected  on  the  Clyde  amounted  in  1866  to  £2,480,480,  the  largest  amount 


ever  collected  in  one  year.  The  emigration  from  the  Clyde  last  year 
amounted  altogether  to  12,853,  of  which  little  more  than  one-half  were 
Scotch.  Three-fourths  nearly  of  the  emigrants  went  to  the  United  States, 
and  about  two-thirds  of  the  remainder  to  Canada. 

Impeotements  in  the  Haeboue,  Glasgcw-. 

In  addition  to  the  formation  of  Windmillcroft  Basin,  on  the  south 
side  of  the  river,  various  improvements  of  a  more  or  less  important 
character  are  now  in  progress  in  the  harbour.  The  most  conspicuous  is 
the  erection  of  a  new  shed  on  the  south  side,  immediately  below  Jamaica- 
street  Bridge.  This  structure,  replacing  the  less  commodious  shed  which 
formerly  occupied  this  site,  measures  500  feet  in  length,  with  a  breadth  over 
all  of  53  feet.  Towards  the  street  it  presents  a  brick  wall  with  stone 
dressings  at  the  gateways.  The  bricklaying  is  in  "  Flemish  bond."  Resting 
on  this  wall,  and  supported  on  the  side  next  the  river  by  a  range  of 
pillars,  is  a  substantial  iron  girder  roof.  The  shed  will  be  provided  with 
a  suitable  number  of  sliding  gates,  and  altogether  will  afford  ample 
facilities  for  the  convenient  transaction  of  shipping  business.  With  this 
addition  the  shed  accommodation  for  the  present  south  side  quays  may  be 
said  to  be  complete,  unless  at  some  future  time  it  should  be  found  desirable 
to  afford  protection  to  goods  on  the  railway  terminus  wharf.  On  the  north 
side,  again,  there  are  sheds  of  improved  construction  as  far  up  as  York- 
street.  On  the  space  between  York-street  and  Robertson-street  one  will  be 
commenced  at  no  distant  date,  and  then  there  will  only  remain  to  be  dealt 
with  the  shabby  wooden  erection  which  at  present  disfigures  the  bridge 
wharf.  As  to  the  plan  to  be  pursued  with  the  latter,  we  believe  the 
trustees  have  not  yet  come  to  a  decision.  It  is  to  be  hoped,  however,  that 
considering  the  immense  passenger  traffic  from  this  part  of  the  harboui', 
the  trustees  will  see  their  way  to  provide  something  superior  to  an  ordi- 
nary goods  shed — a  place,  in  short,  where  people  waiting  for  steamers 
may  find  protection  from  the  weather,  and  comfortable  sitting  accommo- 
dation. 

In  connection  with  the  new  south  side  shed,  there  remains  to  be  men- 
tioned an  improvement  which  has  been  made  in  the  adjoining  river  wall. 
It  appears  that,  owing  to  the  deepening  of  the  river  below  the  founda- 
tions of  the  masonry,  the  water  had  got  access  to  the  interstices  between 
the  supporting  piles,  and  was  gradually  washing  out  the  earth,  and  leav- 
ing the  structure  standing,  as  it  ware,  on  stilts.  To  obviate  this,  a  row 
of  sheeting  piles,  38  feet  in  length,  has  been  driven  along  the  front  of  the 
quay  for  a  distance  of  600ft.,  the  heads  of  the  piles  being  12ft.  below  the 
top  of  the  wall.  At  the  same  time  the  spaces  between  the  bearing  piles, 
from  which  the  material  was  being  washed  out,  have  been  filled  in  with 
concrete,  so  that  the  foundations  of  the  wall  are  at  once  rendered  secure 
for  the  present,  and  protected  against  the  future  action  of  the  river.  The 
height  of  the  wall  has  been  increased  by  two  additional  courses  of  masonry, 
thus  raising  the  wharf  to  the  level  of  the  adjacent  roadwa}',  and  doing 
away  witli  the  inconvenience  which  has  been  felt  from  the  previously  exist- 
ing slope. 

On  the  north  side  of  the  river  a  new  timber  wharf  is  in  course  of 
construction  between  York-street  and  Robertson-street.  This  may  be 
considered  as  a  continuation  of  the  present  wharf  opposite  the  foot  of 
Robertson-street.  It  will  have  a  causewayed  pavement,  supported  on  a 
wooden  framework,  as  also  a  crane  seat  and  ferry  stair  of  stone. 

There  have  been  several  important  launches  on  the  Clyde  during  the 
past  month,  amongst  which  we  may  mention  the  following  :  — 

Launches  at  Dumbaeton. — Launch  oe  the  "  Lochiomond." 
On  May  1st,  Messrs.  Archibald  Denny,  and  Co.  launched  a  hand- 
some river  paddle  steamer,  named  the  Lochlomond,  which  is 
intended  for  the  Glasgow  and  Dumbarton  trade.  This  vessel  is  in 
almost  all  respects  similar  to  one  of  the  same  name  formerly 
a  favourite  on  the  station.  She  is  owned  by  Peter  Denny,  Esq.,  but  it  is 
probable,  we  understand,  she  will  be  purchased  by  the  New  Steamboat 
Company.  The  Lochlomond  is  to  be  supplied  with  engines  of  60  h.p.  by 
Messrs.  M.  Paul  and  Co.,   of  Glasgow. 

Launch  oe  the  "  Sumatka." 
On  May  6th,  Messrs.  W.  Denny  and  Bros,  launched  from  their  south  build- 
ing yarda  splendid  ironscrewsteamer  of  2,167  tons  P.M.  the  property  of  the 
PeninsuUir  and  Oriental  Steam  Navigation  Company  ;  she  is  to  ba  fitted 
with  engines  of  500  horse-power  nominal  on  the  direct-acting  surface  con- 
densation principle,furnished  with  Lamb's  patent  superheater,  by  Denny  and 
Co.  Her  dimensions  are  : -Length,  305ft.  ;  breadth,  38ft.;  depth,  28Kt.; 
measuring  2,167  tons  o.m.  This  vessel,  except  in  being  of  somewhat 
greater  tonnage,  is  in  all  respects  the  same  as  the  Bangalore,  noticed 
in  The  Aetizan  for  April,  as  having  been  launched  by  the  same  builders 
for  the  company  named.  We  may  mention  that  this  is,  we  understand,  the 
largest  vessel  built  by  Messrs.  Wra.  Denny  and  Brothers,  and  the  last 
they  will  send  out  from  their  present  building  yard,  from  which  they 
are  about  to  remove,  temporarily,  to  a  leased  yard,  and  permanently  to  an 
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extensive  new  one  belonging  to  the  firm,  and  now  in  course  of  being  put 
in  order. 

Launch  of  the  "Noemandt"  at  Gotan. 
On  May  2nd,  Messrs.  Randolph,  Elder  and  Co.,  launched  from 
their  shipbuilding  yard,  at  Fairfield,  Govan,  the  Normandy,  a  fine 
screw  steamer  of  591  tons  B.M.,  and  60  horse-power  (nominal). 
Her  dimensions  are : — Length  over  all  180ft.,  breadth,  26ft.,  and 
depth  (moulded)  18ft  7in.  The  Normandy  has  been  built  to  the  order  of 
D.  K.  McGregor,  Esq.,  of  Leith,  and  is  intended  for  the  East  Coast  of  Baltic 
trade.  Her  engines,' which  are  being  supplied  bythe  same  firm,  are  upon  their 
patent  double-cylinder  expansion  principle,  fitted  with  surface  condensers 
and  superheaters. 

Launch  os  the  "Leith"  at  Poet  Glasgow, 
On  May  4th  Messrs  Blackwood  and  Gordon  launched  from  their 
building  yard  a  large  and  handsome  screw  steamer  for  Messrs  D.  R. 
M'Gregorand  Co.  and  James  Miller  and  Co.,  Leith.  This  vessel,  called  the 
Leith,  is  to  be  employed  in  the  Leith  and  Baltic  trade,  and  is,  we  are  in- 
formed, the  largest  steamer  ever  launched  in  Port-Glasgow,  her  dimensions 
being: — Length,  290ft.;  breadth,  35ft.6in.j  depth  of  hold  to  main  deck,  18ft. 
Bin. ;  depth  of  hold  to  spar  deck,  26ft.  Sin. ;  length  of  engine  space,  33ft. 
Sin. ;  tonnage,  1801  o.m.  Immediately  after  the  launch  the  Leith  was 
towed  into  the  builders'  dock  alongside  the  yard  to  receive  her  engines 
and  boilers,  which  are  being  made  by  Messrs.  Blackwood  .Ttid  Gordon, 
and  are  on  the  high  and  low  pressure  principle,  and  of  200  horse-power 
nominal ;  cylinders  respectively  5ft.  and  2ft.  6in.  diameter,  and  3ft.  6in. 
•troke.  There  will  be  four  horizontal  tubular  boilers,  13ft.  6in.  long,  6ft. 
Bin.  in  diameter,  and  9ft.  Sin.  high,  with  412  tubes,  and  3,020ft.  Sin.  heat- 
ing surface. 

Launch  of  the  "Geecian"  at  Poet  Glasgow. 
On  May  18th,  Messrs.  Robert  Duncan  and  Co.  launched  from  their 
building  yard.  Port  Glasgow,  a  fine  screw  steamer  named  the  Grecian,  of 
850  tons  B.M'.  Length,  2ldft. ;  breadth,  28ft. ;  depth,  17Kt.  Engines  of 
100  horse-power  are  to  be  supplied  by  the  Finnieston  Steamship  Works, 
Glasgow.  The  vessel  is  owned  by  R.  Little,  Esq.,  and  Messrs.  Handyside 
and  Henderson,  and  will  form  an  important  addition  to  the  Anchor  Line 
of  Mediterranean  steampackets. 

The  Saioon  Steamee  "Elaine." 
This  fine  river  steamer,  recently  launched  by  Messrs.  Robert  Duncan  and 
Co.,  shipbuilders,  Port  Glasgow,  proceeded  down  river,  on  a  trial  trip,  on 
May  14th,  previously  to  being  placed  on  the  Glasgow,  Larys,  and  Millport 
station.  The  Slaine  has  been  constructed  by  on  the  half-saloon  principle, 
her  internal  accommodation  being  very  commodious  and  well  venti- 
lated, while  her  fittings  and  decorations  are  exceedingly  chaste  and 
rich.  The  dimensions  are  : — Length,  I75ft. ;  breadth  of  beam,  17ft. ;  and 
depth  of  hold,  7ft.  3in.  She  has  been  fitted  by  the  old  established  engi- 
neering firm,  Me«srs.  Rankin  and  Blackmore,  of  the  Eagle  Foundry, 
Greenock,  with  double  piston  rod  oscillating  engines  (Rankin's  patent)  of 
50  horse-power  nominal;  the  diameter  of  cylinders  being  2ft.  4in. ;  length 
of  stroke,  3ft.  Sin. ;  diameter  of  paddle  wheel  over  floats,  13ft.  Sin. ; 
length  of  floats,  6ft.  Sin. ;  breadth  of  ditto,  2ft. ;  number  of  ditto,  8. 
She  has  one  haystack  boiler,  10ft.  lOin.  diameter,  and  13ft.  high  ;  with  two 
furnaces,  having  firegrate  surface  of  78ft;  the  boiler  is  fitted  with  518 
tubes  of  2^in.  internal  diameter,  and  3ft.  lOin.  long.  The  total  heating 
surface  is  1,562  feet ;  the  height  of  chimney,  above  furnace  bars,  is  31ft. 
On  the  trial  trip,  the  load  on  the  safety  valve  was  401bs.  per  square  inch,  the 
gross  I.H.P.  being  420.  The  consumption  of  coal  per  hour  was  10  cwts., 
giving  2.661bs.  per  I.H.P.  per  hour.  The  mean  draft  of  the  Elaine,  on 
her  trial,  was  3tt.  6in.,  the  average  number  of  revolutions,  52  ;  and  the 
average  of  her  speed  with  and  against  tide  was  16i-  statute  miles  per 
hour.  The  weight  of  her  engines  and  paddle  wheels  is  21  tons  6  cwt. 
and  weight  of  boiler,  with  water,  20  tons  11  cwt.  The  engines  worked 
with  great  smoothness,  there  being  scarcely  any  perceptible  vibration. 
We  have  to  congratulate  Messrs.  Rankin  and  Blackmore  upon  such  a 
successful  result,  looking  at  the  high  rate  of  the  I.H.P.  as  compared  with 
the  low  nominal  horse  power  of  the  engines ;  and  we  anticipate  that  this, 
coupled  with  the  admirable  manner  in  which  the  Elaine  has  been  con- 
structed by  Messrs.  Duncan  and  Co.,  will  soon  cause  the  vessel  to  becomes 
favourite  on  the  Glasgow,  Larys,  and  Millport  line. 

The  "  Wesee." 
This  fine  steamer,  the  launch  of  which  we  noticed  in  our  issue  for  April, 
went  down  the  river  on  May  16tli,  on  a  preliminary  trip,  before  being 
handed  over  to  her  owners;  she  attained  under  easy  steam  a  speed  of  13 
knots.  The  Weser,  it  will  be  remembered,  is  in  all  respects  similar  to  the 
Bremen,  New  York,  Hansa,  Hermann,  America,  Beutschla^id,  and  Uniott.M 
built  by  Messrs  Caird  and  Co.,  for  the  North  German  Lloyd's  Company's 


Bremen  and  New  York  line,  via  Southampton.  The  Weser  was  expected 
to  sail  on  her  first  voyage  to  New  York  about  the  end  of  May.  We  under- 
stand that  Messrs  Caird  and  Co.  have  contracted  to  build  one  more  screw  of 
2,600  tons,  for  the  same  company.  She  is  intended  to  ply  also  between 
Bremen  and  New  York,  and  will  be  a  little  larger  than  the  Wtser. 

The  Feenoh  Teansatlantic  Company. 
We  understand  that  the  paddle  steamers  Washington  and  Lafayetter 
belonging  to  the  above  company,  and  built  at  Greenock  by  Messrs.  Scott 
and  Co.,  are  about  to  be  sent  round  to  Glasgow  to  be  converted  into 
double-screw  vessels  by  Messrs.  Robert  Napier  and  Son.  The  report 
recently  laid  before  the  meeting  of  the  company  thus  explains  the  reasoit 
of  the  alteration  :  — 

The  use  of  the  screw  procures  us,  for  vessels  of  equal  tonnage,  a  saving  of  about  25  per 
cent,  in  fuel,  with  an  increase  of  20  per  cent,  in  speed.  This  advantage  has  been  proved 
in  a  most  decisive  manner  by  the  experiment  of  the  St.  Laurent,  which  was  at  first 
intended  to  have  paddle-wheels,  but  in  course  of  building  was  changed  into  a  screw 
vessel.  We  have  therefore  thought  that  further  applications  of  the  screw  ought  to  be 
resolutely  carried  into  practice,  and  we  have  decided  on  ordering  two  new  screw  apparatus, 
which  will  be  adapted  to  the  Washington  and  Lafayette,  both  steamers  remarkable  for 
their  excellent  nautical  qualities,  and  comfortable  arrangements  as  passenger  vessels,  but 
too  slow  for  present  requirements. 

The  Recent  Oedee  fob  Gunboats  foe  the  Rotal  Natt. 
Four  of  our  Clyde  Shipbuilding  firms  have  participated  in  a  share  of  the 
recent  Government  order  for  eight  new  gunboats,  viz.,  Messrs.  Randolph,. 
Elder,  and  Co.,  and  Messrs.  J.  and  G.  Thomson,  (of  Glasgow  and  Goran; 
Mr.  J.  G.  Lawrie,  of  Whitelnch  ;  and  Mr.  J.  Reid  and  Co.,  Port  Glasgow. 
This  intelligence  is  hailed  with  considerable  satisfaction  here,  as,  coupled 
with  the  order  received  by  Messrs-  Napier  from  the  French  Transatlantic 
Company,  previously  referred  to,  a  not  inconsiderable  impetus  will  be  givea 
to  ship  building  and  marine  engineering  on  the  Clyde.  The  following  is  a 
correct  vidimus  of  the  tenders  given  in  by  the  various  builders.  Th& 
Admiralty  accepted  offer.s,  starting  from  the  lowest  upwards,  until  the 
number  of  vessels  (S)  was  exhausted.  Messrs.  Rennie  withdrew  their 
tender.  The  rates  given  are  per  ton,  B.M. : — Messrs.  J.  G.  Lawrie,* 
Whiteinch,  £20;  Harlandaud  Wolf,*  Belfast,  £22;  Rennie,  London,  £24; 
J.  and  G.  Thomson,*  Glasgow,  £25  10s.  ;  Randolph,  Elder  and  Co.,*  Glas- 
gow, £25  15s. ;  Pe.nrse  and  Co.,  Stockton,  £26 ;  J.  Reed  and  Co.,'*  Port 
Glagow,  £27  10s. ;  Laird,*  Birkenhead,  £29  ;  London  Engineering  Com- 
pany,* London,  £29  ISs. ;  Jones  and  Quigging,  Liverpool,  £29  I63. ; 
Miller,  Liverpool,  £31 10s. ;  Dudgeon,  London,  £32  ;  London  and  Glasgow 
Engineering  Company,  Glasgow,  £32;  Denny  and  Brothers,  Dumbarton, 
£34 ;  White,  Cowes,  £34  ;  Thames  Companj",  London,  £34 ;  Maudsley, 
London,  £35  10s. ;  Green,  London,  £36  10s. ;  Wigram,  London,  £36  lOs.  ; 
Napier,  Glasgow,  £37  5s. ;  Hill,  Port  Glasgow,  £37  17s. 


INDUSTRIAL  STATISTICS  OF    GLASGOW. 

In  the  interesting  statistical  report  for  1866,  just  published  by  Mr.  West 
Watson,  City  Chamberlain,  it  is  stated  that  no  less  than  873,329,400  cubic 
feet  of  gas  have  been  distributed  in  the  city  during  the  year,  showing  an 
increase  of  nearly  50  millions  of  cubic  feet  in  comparison  with  the  pre- 
ceding  year.  The  two  gas  companies  have  employed  in  the  distribution 
the  large  number  of  87,107  meters,  showing  an  increase  of  two  thousaird 
during  the  year. 

The  import  of  sugar  into  the  Clyde  during  1866  has  attained  the  enor- 
mous and  unprecedented  amount  of  147,587  tons.  Now,  as  the  quantity 
imported  into  the  whole  of  the  United  Kingdom  during  the  same  period 
was  530,403  tons,  it  follows  as  a  simple  arithmetical  result  that  the  Clyde 
has  imported  upwards  of  one-fourth  of  all  that  has  arrived  in  the  kingdom. 
The  rates  of  duty  paid  for  good  brown  sugar  were  from  35s.  to  35s.  6d.  per 
cwt.  The  amount  of  tea  upon  which  duty  was  paid  in  1866  was 
5,S02,7191bs„  and  of  tobacco  2,178,2281bs.  It  is  most  remarkable  that 
while  the  increase  since  1855  in  the  consumption  of  sugar  has  been  302  per 
cent.,  and  in  that  of  tea  above  68  per  cent.,  the  increase  npon  tobacco  has 
been  only  about  36  per  cent. 

Mr.  Watson  includes  in  his  interesting  report  the  following  tabular 
statements  in  connection  with  the  building  trades: — 

WAGES  OP   WOKKMEN   IN   BCILDISG   TEADES. 


Masons,  per  week  of  60  hours. 

Labourers,  „ 

Joiners,  „ 

Bricklayers,  „ 

Plasterers,  „ 

Painters,  „ 

Glaziers,  „ 

Slaters,  „ 

Plumbers,  „ 


3846. 

1856. 

1866. 

22s.  6d. 

25s. 

32s.  6d 

15s. 

16s. 

20s. 

22s. 

24s. 

30s. 

24s. 

27s. 

33s. 

22s. 

26s. 

30s. 

17s. 

22s.  6d 

26s. 

18s. 

22s. 

26s. 

18s. 

23s. 

27s. 

20s. 

22s. 

26s. 

♦  The  asterisks  are  for  the  tenders  accepted  by  the  Admiralty. 
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COST   OP   BUILDIKG   MATERIALS. 

1846.  1856.       1866. 

Stones,  per  cubic  foot  8d.  lOd.  Is. 

Yellow  Pine,  per  cubic  foot...         Is.  4id.  2s.          Is.  lOd. 

Bricks,  per  1,000  22s.  6d.  22s.  6d.  22s.    6d. 

Lime,  per  ton    20s.  229'.         25s. 

Slates,  per  1,000    63s.  65s.         67s.    6d. 

Lead,perton £18  £24         £22  10s. 


ROYAL  COMMISSION  ON  TRADES'  UNIONS. 

THE  AMALGAMATED  SOCIETY  OP  ENGINEERS. 
A  Royal  Commission  was  appointed  about  the  commencement  of  Mar'h  to 
inquire  into  the  organisation  and  working  of  trades'  unions.  It  consists  of  the 
following  members,  viz. :— Sir  William  Earle  (chairman);  Lord  Elcho,  M.P. ; 
SirE.  W.  Head,  K.C.B. ;  Sir  D.  Gooch,  M.P. ;  Mr.  H.  Merivale,  C.B. ;  Mr.  J. 
Booth,  C.B.;  Mr.  A.  Roebuck,  M.P. ;  Mr.  T.  Hughes,  M.P.;  Mr.  P.  Harrison, 
and  Mr.  W.  Matthews.  TJntil  Easter  the  Commission  was  chiefly  engaged  in 
examining  secretaries  and  members  of  trades'  unions  and  working  mens'  associa- 
tions, but  since  the  resumption  of  its  labours,  after  the  Easter  vacation,  it  has 
devoted  itself  more  particularly  to  hearing  the  evidence  of  employers.  This  part 
of  the  inquiry  is,  as  yet,  incomplete  ;  but  the  evidence  given  by  the  spokesmen 
of  the  employed  is  sufficient  to  furnish  a  clear  insight  into  the  machinery  and 
working  of  the  societies  in  question.  The  following  abstract  of  the  statements 
made  by  Mr.  William  Allen,  the  secretary  of  the  Amalgamated  Society  of 
Engineers,  will  give  a  fair  idea  of  the  organisation  of  this,  the  most  extensive 
and  flourishing  of  all  the  trades'  unions  of  the  United  Kingdom. 

The  society  was  formed  in  1851  of  a  number  of  societies  which  had  previously 
existed,  and  it  now  numbers  about  33,300  members,  with  an  annual  increase  of 
2,000  or  3,000.    There  are  308  branches— namely,  in 

England  and  Wales 238   branches,  with   27,856  members. 

Scotland 33  „  3,218 

Ireland U  „  1,371 

British  Colonies  (i.e.,  Australia,') 
Canada,  Malta,  New  Zealand,  ^  14  „  626        „ 

and  Queensland)  J 

United  States    11  „  198        „ 

France    1  „  30        „ 

Total  308  „  33,299        „ 

All  these  branches  are  governed  by  one  code  of  rules,  and  the  members  of  the 
foreign  branches  are  principally  Englishmen.  Those  in  Prance  are  all  English- 
men. Each  member  pays  Is.  a  week,  and  the  society  has  now  a  fund  in 
different  banks,  in  round  numbers,  of  £140,000.  The  income  in  1865  was 
£86,88-5,  made  up,  besides  subscriptions,  of  entrance-fees  varying  from  15s.  to 
£3  lOs.  per  member.  The  expenditure  in  1865  was  £49,172,  the  heads  under 
which  it  was  distributed  being  : — Members  out  of  employment,  £14,076  ;  sick 
members,  £13,785  14s.  9d. ;  superannuated  members  (members  who  are  "  too 
old  to  gain  the  ordinary  rate  of  wages  at  the  trade,"  being  allowed  7s  to  93. 
a  week  each),  £4,634  17s.  4d. ;  on  the  deaths  of  members  and  members'  wives, 
£4,887;  and  the  sura  of  £1,800  among  eighteen  members  who  met  with  acci- 
dents and  were  unable  to  follow  the  trade.  Then  there  is  a  benevolent  fund, 
made  up  of  a  compulsory  levy  on  every  member.  It  should  be  here  remarked 
that  a  member  ceasing  for  any  reason  to  be  a  member,  loses  all  the  benefits, 
except  those  who  have  received  the  injury  money,  and  they  are  entitled  to  the 
benefits  on  paying  6d.  a  week. 

With  respect  to  "  trade  purposes"  witness  stated  that  the  average  annual  pay- 
ment for  members  out  of  work  for  the  fifteen  years  the  society  had  been  in 
existence,  was  £18,000.  On  being  questioned  as  to  what  percentage  of  this 
money  had  gone  through  strikes  or  disputes,  he  said :  "  We  have  only  had  one 
dispute  which  you  may  call  important  in  our  trade  since  the  commencement  of 
the  society,  and  that  was  in  1852.  In  the  first  six  months  of  that  year  we 
expended  £40,000  on  a  lock-out ;  but  it  was  not  our  fault  that  we  were  out  of  em- 
ployment ;  it  was  the  fault  of  the  employers  who  locked  us  out.  We  have  not 
kept  a  separate  account  of  the  amount  spent  under  this  head;  but,  leaving  that 
£40,000  out,  I  should  say  it  does  not  exceed  10  per  cent,  as  far  as  any  strikes 
with  our  employers  are  concerned." 

As  regards  the  organisation  and  government  of  the  society,  each  branch  is 
managed  by  a  committee,  and  there  is  an  executive  council,  to  which  appeal  is 
made  against  decisions  of  the  branch  committees.  The  executive  is  employed 
four  evenings  a  week,  and  holds  day  meetings  to  hear  these  complaints.  He 
considered  that  from  two-thirds  to  three-fourths  of  the  whole  trade  belonged  to 
the  union. 

The  Chairman  :  "  Have  the  members  of  the  association  any  objection  to 
working  with  non-unionists  ?  Is  there  any  attempt  at  excluding  workmen  who 
are  not  members  of  the  association  from  employment  ?" 

Witness  :  "  There  is  one  thing  very  certain,  namely,  that  we  do  not  assist 
them  into  employment.  We  do  all  we  possibly  can  to  get  our  own  members 
into  employment.  If  what  we  call  a  non-society  man  obtains  a  situation  in  a 
shop  where  our  members  are  working,  we  certainly  do  not  object  to  his  working 
there,  so  long  as  he  is  '  legal  to  the  trade,'  as  we  say ;  we  would  not  object  to  his 
working  in  the  shop  simply  because  he  did  not  belong  to  the  union." 

The  Chairman :  "  Would  you  make  it  more  disagreeable  to  him  than  it  would 
be  to  a  society  man  ?  There  are  such  things,  for  example,  as  not  interfering 
with  a  man,  but  at  the  same  time  refusing  to  speak  to  him  or  hold  intercourse 
with  him." 


Witness  :  "  It  will  depend  on  circumstances ;  if  the  party  had  committed 
himself  in  some  way  in  connection  with  the  trade,  in  all  probability  if  he  went 
into  a  shop  we  should  put  him  '  into  Coventry.'  " 

The  Chairman  :  "  That  would  be  for  his  individual  demerit;  but  my  question 
was  pointed  to  this — if  he  had  only  the  demerit  of  not  belonging  to  your 
society,  would  you  do  so  ?" 

Witness  :  "  In  that  case  we  would  not." 

Sir  D.  Gooch  :  "  There  are  a  large  number  of  men  in  evei-y  shop  who  are  not 
unionists,  are  there  not  ?" 

Witness  :  "  It  depends  on  the  locality." 

Mr.  Merivale :  "  What  is  the  meaning  of  your  term  '  legal  to  the  trade  f" 

Witness  :  "  We  suppose  that  a  man  who  has  been  five  years  at  the  trade, 
whether  apprenticed  or  not,  is  capable  of  earning  his  livelihood  at  it,  and  has 
become  a  competent  workman." 

The  Chairman  :  "  What  has  been  the  effect  of  the  union  upon  wages  and 
hours,  in  your  opinion  ?" 

Witness:  "To  lower  the  hours  of  labour  and  to  maintain  a  proper  rate,  or 
what  we  conceive  to  be  a  proper  rate,  of  wages." 

The  Chairman  :  "  Are  you  of  opinion  that  there  has  been,  by  reason  of  the 
action  of  the  union,  an  increase  of  wages  that  would  not  have  occurred  had  the 
union  not  existed  ?" 

Witness  :  "  Decidedly  so." 

The  Chairman  :  "  And  similarly  with  regard  to  the  lowering  of  the  number  of 
hours  ?" 

Witness  :  "  Decidedly  so." 

Sir  D.  Gooch  :  "  What  are  the  union  hours  now  ?" 

Witness  :  "  It  depends  on  the  locality.  In  London,  for  instance,  they  are 
581  hours  per  week  ;  in  Manchester  and  that  district  57^  hours  per  week  ;  and 
in  some  parts  about  ths  north  of  north  of  England  and  some  parts  of  Scotland 
60  hours  per  week." 

The  Chairman  :  "  Is  there  any  prohibition  as  to  men  working  overtime?" 

Witness  :  "  No,  we  have  no  rule  to  prevent  any  member  from  working  over- 
time." 

The  Chairman  :  "  But,  adopting  a  phrase  which  was  used  just  now,  do  you 
either  deprecate  it  or  discountenaiice  it  ?" 

Witness  :  "  No,  we  would  prefer  that  it  was  not  done  ;  but  still  we  make  no 
decided  objection  to  it." 

The  Chairman  :  "  Have  you  any  objection  to  piece  work  ?" 

Witness  :  '■  Yes,  we  have  a  very  decided  objection  to  it,  and  endeavour  to  do 
away  with  it  where  we  have  the  opportunity." 

The  Cbaiiinan  :  "  In  what  way  do  you  make  your  objection  known  to  the 
workman  wlio  is  inclined  to  take  piece-work  ?" 

Witness :  "  That  is  made  known  to  him  through  the  committee  of  manage- 
ment of  his  branch,  which  I  have  already  referred  to." 

The  Chairman  :  "  Does  it  lie  only  in  words  to  the  effect  that  the  society  object 
to  piece-work,  or  is  the  man  fined  ?     Is  there  anything  more  than  persuasion  ?" 

Witness  :  "  We  have  resorted  to  other  steps.  Por  instan^g,  if  a  member  will 
persist  in  doing  so  contrary  to  the  wish  of  his  fellow-members,  we  sometimes 
expel  him  from  the  society." 

The  Chairman  :  "  Is  there  any  rule  in  the  society  as  to  unskilled  workmen 
being  eraplojed  with  machinery  ?" 

Witness  :  "  No,  not  in  the  rules.  Where  we  possibly  can,  we  always  like  to 
get  our  own  members  to  work  the  machines ;  but  we  do  not,  as  a  rule,  take 
an}'  action  against  the  other  parties  working  them." 

Witness  went  on  to  state  that  the  men  were  generally  averse  to  strikes, 
and  endeavoured  to  avoid  them,  thinking  "  matters  ought  to  be  settled  in  a 
different  way,"  and  the  different  way  was  by  sending  deputations  to  the 
masters. 

On  the  question  of  piece-work,  the  Earl  of  Lichfield  asked  what  objection 
there  was  to  it,  and  the  witness  answered  :  "  To  be  candid  with  you,  and  that 
is  the  best  way  of  dealing  with  the  question,  we  believe  that  it  has  a  tendency 
to  injure  the  trade;  that  is  to  say,  that  by  the  introduction  of  piece-work,  and 
every  one  being  allowed  to  use  his  own  discretion  in  the  matter,  ultimately  our 
wages  would  be  brought  down  to  something  like  the  sweating  system  among 
the  tailors ;  and  so  we  endeavour  to  destroy  the  system  wherever  we  possibly 
can.  We  believe  it  is  not  altogether  a  proper  system ;  the  work  suffers  in  a 
great  measure — it  is  not  done  in  so  finished  and  good  a  style  as  if  it  were 
done  by  daj'-work.  Then,  too,  the  wages  of  piece-work  are  generally  settled  by 
an  expert  workman ;  that  is,  the  employers  generally  give  a  piece  of  new 
machinery,  or  whatever  they  want  doing,  into  the  hands  of  an  expert  workman, 
so  that  if  he  gets  what  may  be  considered  a  fair  wage,  those  who  are  not  such 
good  hands  come  down  to  almost  a  starvation  price.  I  have  known  instances 
of  men  on  piece-work  having  to  go  with  less  than  what  an  ordinary  day's 
wages  would  have  been,  and  such  cases  had  occurred  at  the  Royal  Arsenal  and 
other  Government  .works." 

Mr.  Merivale :  "  Is  the  rate  of  wages  really  and  permanently  lower  where 
piece-work  prevails  than  the  rate  of  wages  where  piece-work  does  not  prevail  ?  " 

Witness :  "  No ;  in  Manchester  the  wages  are  higher  than  in  any  other  part 
of  the  district,  and  there  piece-work  exists  to  a  very  considerable  extent,  though 
not  so  much  as  formerly."  And  he  added  that  the  work,  as  a  general  rule, 
was,  he  thought,  inferior.  He  hesitated  to  affirm  this,  however,  and  on  questions 
by  Mr.  Hughes  and  the  Earl  of  Lichfield,  he  said  piece-work  was  carried  out  at 
the  Royal  Woolwich  Arsenal,  and  there  could  be  no  question,  generally  speaking, 
about  the  work  being  well  done.  In  some  cases  the  Government  "  were  good 
employers." 

The  secret  rules  of  the  society  impose  fines  upon  any  member  doing  work  by 
the  piece  and  refusing  to  share  the  surplus  over  the  weekly  wages  with  the 
members  upon  the  job;  that  is  to  say,  he  is  forced  to  share  the  profits  of  his 
skill  [with  the  others,  under  the  penalty  of  a  fine  of  10s.  the  first,  20s.  the 
second,  and  exclusiou  the  third  time.     If      man  obtains  a  situation  for  a  non- 
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society  man,  without  the  consent  of  the  president  or  officer  of  liis  branch,  he  is 
liable  to  a  fine  of  Ss.  Members  working  under  a  "  piece-master"  insist  upon 
having  a  share  of  such  profits,  and  those  who  refuse  to  leave  such  employment 
on  the  call  of  their  branch,  for  not  receiving  such  profits,  over  and  above  their 
wages,  subject  themselves  to  the  same  penalties. 

Mr.  Matthews :  "  If  a  workman,  possessed  of  superior  intelligence  or  tact,  in 
organising  a  contract,  divides  the  proceeds  among  his  fellow  men,  there  is  no 
encouragement  for  him  to  proceed  in  that  way,  is  there  ?  " 

Witness :  "  Such  a  man  is,  generally  speaking,  rated  at  a  higher  rate  of 
wages  than  the  others,  and,  in  addition  to  his  rate  of  wages,  or  his  share  in  the 
surplus,  he  generally  receives  something  like  five  or  ten  per  cent,  for  his 
management  of  the  affair,  which,  however,  is  only  given  at  the  option  of  the 
other  men ;  and,  if  they  decline  to  allow  it,  the  skilled  manager  of  the  job  must 
submit  to  go  without  it.  The  societj'  does  not  interfere  with  a  man  getting 
more  wages  than  the  average,  but  it  assists  men  in  obtaining  a  rise — that  is  to 
say,  a  man  may  complain  to  his  branch  that  he  has  not  enough  wages,  and  if 
the  members  think  with  him  they  will  sanction  his  leaving  and  having  the 
"  out-of-work  donation ;"  but  if  a  man  works  for  less  than  he  is  thought  entitled 
to,  and  is  willing  to  continue  working  for  this  less  sum,  he  stands  "  a  very 
good  chance  of  being  excluded  "  from  the  society. 

Mr.  Matthews  :  Even  without  working  at  a  very  reduced  rate,  if  he  were 
working  below  the  recognised  rate  of  working,  the  same  would  occur,  would  it 
-not  ?  " 

Witness  :  We  should  say,  '  You  must  leave  this  shop.'  We  will  suppose  a 
shop  to  be  what  we  call  a  36s.  shop — that  is  to  say,  36s.  a  vi'eek.  If  a  member 
goes  and  works  there  for  32s.,  and  is  not  worth  any  more,  then  we  say  to  him, 
'  Your  better  plan  will  be  to  leave  this  shop,  and  go  to  one  where  j'ou  can  onlj' 
get  that ;  but  do  not  stay  here  for  the  purpose  of  giving  encouragement  to  the 
employer  to  reduce  the  rate  to  82s.'  "  Another  of  the  by-laws,  or  secret  rules, 
is  the  one  prohibiting  members  from  procuring  non-members  a  job  without  first 
obtaining  the  sanction  of  the  branch. 

Mr.  Matthews  :  "Supposing  his  brother  came  to  him,  would  he  be  prohibited 
from  recommending  him  ?  " 

Witness:  "Decidedly;  audit  is  quite  proper, I  should  say,  that  he  should " 
(be  so  prohibited). 

{To  he  concluded  in  our  next-) 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


The  Engineer  Officers''  Navy  List,  and  MandhooJc  of  Information  for  the 
Steam  Branch  of  the  Royal  Navy.  April,  1867.  (Devonport :  John 
R.  H.  Spry.) 

The  continued  omission  of  the  names  of  the  naval  engineers  from  the 
ofiicial  "  Navy  List,"  pointed  out  and  animadverted  upon  by  Sir  E.  Dering, 
in  a  recent  sitting  of  the  House  of  Commons,  has  given  rise  to  the  issue 
of  this  publication.  The  "  Engineer  Officers'  Navy  List"  contains,  besides 
a  complete  list  of  all  the  members  of  this  branch  of  the  naval  service,  the 
whole  of  the  memorandums,  instructions,  and  regulations  in  force,  respect- 
ing qualification,  examinations,  promotion,  pensions,  uniform,  diet,  &c. 
Having  for  many  years  past  persistently  advocated  the  cause  of  the 
"  steam  branch,"  we  hail  with  pleasure  the  appearance  of  this  useful  publi- 
cation, which  has  been  got  up  in  a  style  very  creditable  both  to  the 
compiler  and  publisher. 


The  French  Universal  'Exhibition  Building.  The  Design  for  the  JExhihition 
Palace,  Official  and  other  Correspondence,  Sfc.  By  George  Maw, 
F.S.A.,  and  Edward  J.Payne,  E.R.I.B.A.  London:  Cox  and  Wyman. 
L" Exposition  'Universelle  Francaise  de  1867.  (French  translation  of  the 
above.)  Ibid. 
As  far  back  as  February  16,  1861,  the  authors  published  in  our  contem- 
porary, the  Builder,  a  "  design  for  an  exhibition  building,  with  suggestions 
for  method  of  classifying  the  proposed  exhibition  of  1862."  This  design 
shows  an  elliptical  building,  the  space  of  which  is  divided  out  in  annular  and 
radial  divisions,  with  a  view  to  a  geographical  and  specific  associntion  of 
the  objects.  In  this,  as  in  most  other  respects,  the  plan  of  the  building 
of  the  present  Paris  Exhibition  is  a  perfect  fac-simile  of  Messrs.  Maw 
and  Payne's  design.  These  gentlemen  having  applied  to  the  Imperial 
Coinmission  for  an  acknowledgment  of  their  priority,  the  vice-president 
evaded  the  issue  by  stating  that  "the  difficulty  .solved  by  the 
Imperial  Commissioners'  plan  was  not  the  general  problem  of  the  form, 
whether  rectangular  or  elliptic,  which  alone  was  sufficient  to  comply  with 
the  conditions  laid  down  by  H.I.H.  the  Prince  Napoleon  in  his  report  at 
the  close  of  the  Universal  Exhibition  of  1855,  viz.,  the  arrangement  of  the 
products  at  the  same  time  by  specialties  and  by  nationalities,  but  cliicfiy  in 
the  details  of  execution  which,  to  respond  to  the  multifarious  necessities  of 
this  grand  assembly,  required  numerous  practical  observations,  tlic  fruit  of 
experience  collected  in  the  preceding  exhibitions."  From  the  documents 
given  in  the  above  publication,  it  is,  however,  quite  evident  that  the 
authors  were  the  original  designers,  and  the  flimsy  subtleties  of  the  Com- 
mission cannot  obliterate  the  fact   that  it  has  appropriated  for  its  own 


use  a  plan  not  its  own,  without  even  doing  to  the  originators  the  scanty 
justice  of  acknowledging  their  merits.  Messrs.  Maw  and  Payne's 
pamphlet  is  liighly  interesting,  and  we  invite  to  it  the  special  attention 
of  our  readers. 


BOOKS  EECEIVED. 

"  The  Strains  on  Structures  of  Ironwork,  with  Practical  Remarks  on 
Iron  Construction.  By  F.  W.  SHIELDS,  M.  Inst.  C.E.  Second  edition, 
liondon  :  John  Weale.    1867. 

"  A  Treatise  on  the  Art  of  Constructing  Oblique  Walls  with  Spiral 
Courses."  By  Wiliiam  Donaldson,  Associate  Inst.  C.E.  Loudon  :  E.  and 
P.  N.  Spon.     1867. 

"  The  Mechanician  and  Constructor  for  Engineers,  comprising  forging 
planing,  lining,  slotting,  shaping,  turning,  screw-cutting."  By  Cameeon 
Knight.     London  :  E.  and  F.  N.  Spon.     Parts  i.  to  v. 

"  Etudes  sur  I'Exposition  de  1867,  on  les  Archives  de  I'Industrie  au 
XIX.   siecle.     Par  MM.   les   Redacteurs   des  '  Annales  du   Genie  Civil." 
Fascicule  I.     May  15,  1867.     Paris  :  Eugene  Lacroix. 
(To  be  noticed  in  our  next.) 


PRICES  CURRENT  OP  THE  LONDON  METAL  MARKET. 


April  26. 


May  3.  May  10.       May  17. 


May  24. 


COPPER. 

£    s. 

d. 

&    s. 

d. 

£ 

s. 

d. 

£ 

8. 

d. 

£     ». 

d. 

Best,  selected,  per  ton 

Tough  cake,  do 

Copperwire.per  lb 

„      tubes,  do 

Sheathing,  per  ton     

Bottoms,  do 

83    0    0 
80    0    0 
0    0  Hi 
0    0  114 
82    0    0 
88     0    0 

82    0    0 
80    0    0 
0    0  Hi 
0    0  Hi 

82  0    0 

83  0    0 

82 
80 
0 
0 
83 
83 

0    0 
0    0 
0  Hi 
0  Hi 
0    0 
0    0 

82 
80 
0 
0 
83 
83 

0    0 
0    0 
0  Hi 
0  Hi 
0    0 
0    0 

84    0 
81    0 
0    0 
0    0 
83    0 
88     0 

0 
0 

Hi 

Hi 
0 
0 

lEON. 

Bai-s,Welsh,uiLondon,pertou    6  10 

Nail  rods,  do 7    0 

„   Stafford  in  London,  do.      7  10 

Bars,  do 7  10 

Hoops,  do 8  12 

Sheets,  single,  do 9  10 

Pig,  No.  1,  in  Wales,  do.      ...     4    5 
in  Clyde,  do.      ...    2  13 

0 
0 
0 
0 
6 
0 
0 
0 

6  10 

7  0 
7  10 

7  10 

8  12 

9  10 
4    5 
2  14 

0 
0 
0 
0 
6 
0 
0 
0 

6 

7 
7 
7 
8 
9 
4 
2 

10 
0 
10 
10 
12 
10 
5 
14 

0 
0 
0 
0 

6 
0 
0 
0 

6  10 

7  0 
7  10 

7  10 

8  12 

9  10 
4     5 
2  14 

0 
0 
0 
0 
0 
0 
0 
6 

6  10 

7  0 
7  10 

7  10 

8  12 

9  10 
4     5 
2  14 

0 
0 
0 
0 
G 
0 
0 
G 

LEAD. 

English  pig,  ord.  soft,  per  tor 
„           sheet,  do. 
„           red  lead,  do.     .. 
„          white,  do. 

Spanish,  do 

20    0 

20  15 

21  15 
27     0 
19     2 

0 
0 
0 
0 
6 

20    0 
20  15 
20  15 
27     0 
19  10 

0 
0 
0 
0 
0 

20 
20 
20 
27 
19 

0 
15 
15 

0 
10 

0 

0 
0 
0 
0 

20 
20 
20 
27 
19 

0 

15 
15 
0 
10 

0 
0 
0 
0 
0 

20    0 
20  15 
20  15 
27    0 
19  10 

0 
0 
0 
0 

0 

BEASS. 

Sheets,  per  lb 

Wire,  do.          ...        

Tubes,  do 

0    0 
0    0 
0    0 

9 

8i 
101 

0    0    9 
0    0    84 
0    0  lOi 

0 
0 
0 

0    9 
0    8i 
0  lOi 

0 
0 
0 

0    9 
0    84 
0  lOi 

0    0    9 
0    0    8i 
0    0  lOJ 

FOREIGN  STEEL. 

Swedish,  in  kegs  (rolled)      .. 
„             (hammered 

English,  Spring          

Quicksilver,  per  bottle 

14  0 

15  5 
17    0 

6  17 

0 
0 
0 
0 

14  0 

15  5 
17    0 

6  17 

0 
0 
0 
0 

14  0 

15  5 
17    0 

6  17 

0 

0 
0 
0 

14 
15 
17 
6 

0 
5 
0 
17 

0 
0 
0 
0 

14  0 

15  5 
17    0 

6  17 

0 
0 
0 
0 

TIN  PLATES. 

IC  Charcoal,  1st  qu.,  per  box 

IX       „ 

IC        „          2nd  qua.,     „ 

rc  Coke,  per  box       

IX     „          „              

'    1  10 
1  18 
1    6 

.     1     4 

.     1  10 

0 
0 
0 
6 
6 

1    8 
1  14 
1    4 
1    3 
1    9 

0 
0 
0 
6 
6 

8 
14 
4 
3 
9 

0 
0 
0 
6 
0 

1 
1 

1 

1 
1 

8 
14 
4 
3 
9 

0 
0 
0 
6 
6 

1    8 
1  14 
1    4 
1    3 
1    9 

0 
0 
0 
6 
G 

RECENT    LEGAL    DECISIONS 
AFFECTING  THE  ARTS,  MANUFACTURES,  INVENTIONS,  &c. 


tJjTDEE  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  the  preceding  month,  as  may  liavc  a  distinct 
and  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  eases  only  which  oft'cr  some  point  cither  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually— in  the  intelligence  of  law  matters,  at  least 
— less  experienced  artizau.  With  this  object  in  view,  we  shall  endeavour,  as  much  *s 
possible,  to  divest  our  remarks  of  all  legal  tcchuicalitics,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 


NuiSAifOES  ABisiNG  FBOit  Skwage.— I.iLLYWHiTE  v.  Tkimmeb  (April  30).— This 
action  was  brought  by  the  plaintiff,  the  owner  of  a  flour  mill,  at  Neathani,  Hants,  .ngainst 
the  Local  Board  of  Health.  It  was  alleged  that  the  defendants  had  constructed  sowers, 
viz.,  a  main  one,  running  into  the  river  Wey  above  plaintiff's  mill,  and  br.iuches  which 
intorccpted  the  rainfall  and  ordinary  adjuncts  to  the  river,  thus  fouling  the  water, 
whereby  the  fish  had  been  driven  away  and  the  waterrendcrcd  ottensivc.  The  town  con- 
tained 4,000  Inhabitants.  The  defendants  had  erected  tanks  for  the  neutralisation  of 
the  offensive  ma(;ter,  and  the  evidence  as  to  the  condition  of  the  river  was  somewliat 
conflicting.    The  question  was,  by  arrangement,  referred  to  Mr.  Bazalgette,  the  engineer 
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to  the  ifetropolitan  Board  of  Works,  upon  wliose  report  judgment  was  given  by  Vice- 
Chancellor  JIalins.  His  Honour  said  that  the  principle  recognised  in  these  cases  was  that 
where  for  a  public  purpose  private  rights  were  interfered  with,  the  latter  must  prevail, 
and  the  public  purpose  must  be  otherwise  effected  as  best  it  could.  The  drainage  of 
towns — a  great  public  purpose — had  of  late  created  one  of  the  great  difficulties  of  the  age, 
and  would  probably  increase  with  the  increase  of  population.  But  public  objects  so 
essential  to  cleanliness  and  health  must  not  be  wholly  overlooked,  and  the  Court  ought 
to  put  no  difficulty  in  t'.'.e  way  of  carrying  them  into  effect.  By  analogy  to  the  law  as  to 
the  obstruction  of  light  and  air,  there"  must  be  some  material  injury  to  he  relieved  against, 
but  in  this  case  it  was  clear  that  the  plaintiff's  own  neglect  to  cleanse  his  water-wheel 
and  pond  had  caused  the  condition  of  the  water.  On  Mr.  Bazalgette's  report  his  Honour 
held  that  there  was  obviously  no  nuisance,  and  no  such  case  had  been  made  out  as  to 
entitle  the  plaintiff  to  relief.    Bill  dismissed  without  costs. 

Ceosslet  v.  Lightowleh  (May  2). — The  plaintiffs  in  this  case  (the  well-known  carpet 
manufacturers  of  Dean  Clough  Mills,  Halifax,  on  the  river  Hebble)  sought  to  restrain 
the  defendants  from  suffering  the  foul  water  from  their  dye-works  to  flow  into  the  river, 
and  thereby  discolour  the  plaintiff's  yarns.  [For  particulars  see  The  Ahtizan  for 
December,  1866.1  Vice-Chancellor  Wood  had,  in  November  last,  granted  the  injunction 
asked  for  by  the  bill,  at  the  same  time  directing  an  inquiry.  Upon  the  defendants'  appeal 
the  Lord  Chancellor  held  that  the  evidence  did  not  support  the  whole  of  the  Vice-Chan- 
cellor's decree.  He  then  reversed  the  decree  of  the  Court  below  in  reference  to  the  works 
of  the  defendants  themselves,  but  continued  the  injunction  to  restrain  the  fouling  of  the 
water  which  passed  by  a  piece  of  land  purchased  by  the  plaintiffs  from  the  defendants. 
The  rest  of  the  decree  was  affirmed  by  his  lordship. 


NOTES  AND  NOVELTIES. 


OUR  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUR 
READERS. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "events  of  the  month  preceding" 
as  may  in  some  way  affect  their  interests,  so  far  as  their  interests  are  connected  with 
any  of  the  subjects  upon  wliich  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engineering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscribers,  from 
which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  have  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraplis,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistry  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"19,  Salisbury-street,  Adelphi,  London,  W.C."  and  be  forwarded,  as  early  in  the  month 
tupostible,  to  the  Editor. 


MISCELLANEOUS. 

The  "  Gbeat  Easteeit  "  arrived  in  the  Mersey  on  the  1st  of  May,  from  New  York, 
by  way  of  Brest,  her  charter  with  the  French  company  having  been  cancelled, — the 
venture  to  run  between  France  and  New  York  proving  a  dead  failure.  'The  tonnage  dutv 
on  the  Great  Eastern  on  entering  the  port  of  New  York  amounted  to  6,016  dols.,  and 
with  the  addition  of  harbour-master's,  health  officers',  and  pilots' fee,  charges  on  stamps, 
permits,  &e.,  being  altogether  only  the  expenses  of  entering  the  port,  to  7,000  dols.  She 
carried  to  Brest  only  191  passengess,  paying  100  dols.  each,  which  amounted  to  19,100 
dols.,  leaving  a  surplus  of  12,000  dols.  to  pay  the  expenses  of  the  voyage,  the  salaries  of 
her  officers,  crew,  and  attendants.  The  cost  of  repairing  and  painting,  and  other 
incidental  items,  are  to  still  be  liquidated. — The  great  ship  has  since  been  seized  by  the 
Receiver  of  Wrecks  at  Liverpool,  upon  a  citation  issued  on  behalf  of  some  330  of  the  crew, 
claiming  about  £5,000,  being  the  amount  of  three  months'  wages. 

LiGHiHODSBS. — There  are  six  lighthouses  now  m  process  of  construction  by  the  British 
Government — one  situated  on  the  Little  Basses  Rock,  at  Ceylon ;  one  on  the  Roman 
Rocks,  at  the  Cape  of  Good  Hope ;  two  in  the  Bahamas  (on  Castle  Island  and  Imagua 
Island);  one  on  Sombrero  Island;  and  one  on  the  Bellamara  Point,  at  Malta. 

Lighthouses  at  the  Paeis  Eieibitiow. — In  the  park  of  the  Exhibition  there  ia  a 
model  of  a  first-class  lighthouse,  and  on  the  banks  of  the  Seine,  just  above  the  Pont 
d'Kna,  another  of  less  power.  The  larger  lighthouse  stands  on  an  island  in  a  small 
lake,  and  is  about  160ft.  high.  From  the  ground  floor  of  this  iron  structure  to  the  gallery 
round  the  lantern,  there  is  a  staircase  of  250  steps.  The  lenticular  apparatus  is  6ft.  in 
diameter  and  nearly  SJft.  high.  Its  lighting  power  is  such  that  it  will  be  distinctly  seen 
at  sea  from  a  distance  of  a  12  leagues.  This  lighthouse  is  to  be  placed  on  the  most 
elevated  point  of  the  Roches  Donvres,  an  island  between  the  Isle  Brehat  and  Guernsey, 
about  12  leagues  from  the  Port  of  Portrieui  (Cotes  du  Nord).  The  other  lighthouse  on 
the  quay  is  a  smalt  octagonal  iron  tower,  about  25ft.  in  height,  showing  a  red  light, 
visible  only  for  two  or  three  miles.  It  is  remarkable  for  a  very  curious  innovation,  being 
provided  with  bells,  which  are  intended  to  warn  vessels  off  the  coast  in  foggy  weather. 

McHaftie's  MAtLEABLE  Iboic  aitd  Steel  CASTiifQs,  ofwhich  Mesars.  McHaffio,  For- 
syth and  Miller,  Glasgow,  are  the  sole  manufacturers,  are  applicable  to  a  great  variety  of 
engineering,  shipbuilding,  and  architectural  purposes.  The  metal  produced  by  JIcHaffie's 
process  possesses  a  remarkable  durability  and  immunity  from  breakage,  and  forms  a 
valuable  substitute  for  iron  and  steel.  Thus,  a  number  of  compUcated  paits  of  steam 
engines  and  general  machinery— such  as  the  duplex  clip  links  of  the  chains  cf  cloth- 
linlshing  machines,  which  it  would  be  very  difficult  and  expensive  to  make  of  wrought 
iron  or  steel — may,  by  the  aid  of  this  process,  be  made  of  almost  any  size  or  weight,  and 
perfectly  reliable  as  to  strength  and  homogeneousaess.  The  adoption  of  McIIaffie's  metal 
is  found  to  result  in  a  considerable  saving,  especially  for  parts  subject  to  much  wear  and 
tear.  Thus,  a  set  of  bevil  wheels  and  clutches,  supplied  by  the  above  firm,  having  been 
constantly  at  work  at  a  high  speed,  for  five  years,  and  exposed  to  very  heavy  strains,  it 
was  found  that  scarcely  any  impression  had  been  made  upon  them;  one  of  these  wheels 
figures  among  the  specimens  sent  to  the  Paris  E.xhibition  by  Messrs  McHaffie  and  Co. 
We  may  add  here  that  the  malleable  castings  referred  to  in  our  description  of  Mr.  Alley's 
radial  drilling  machine  (Aeiizait  of  March  last,  page  51,  column  1)  are  madeofMcHatfie's 
cast  iron ;  indeed,  the  ordinary  make  of  malleable  castings  are  quite  unsuited  for  such 
purposes.  The  same  remark  applies  to  confining  rings  and  end  plates  for  railway  springs, 
for  which,  in  the  experience  of  a  London  firm,  no  other  malleable  castings  are  suited. 
Of  the  articles  now  made  of  McHaffie's  metal,  for  marine,  locomotive,  and  general 
engineering  and  shipbuildmg  purpcses.raay  be  mentioned :— screw  propellers  of  the  largest 
size,  cross  heads,  connecting  rods,  ferrules  for  boiler  tubes,  mast  caps,  slide  bars,  hydraulic 
cylinders,  &c.  An  experiment  was  lately  made  in  Glasgow  with  a  hydraulic  cylinder  made 
of  this  metal,  with  a  view  to  prove  its  strength.  The  dimensions  were  .—Inside  diameter, 
lOin. ;  length,  2ft.  lOin, ;  thickness  of  metal,  2iin.    A  pressure  of  three  tons  per  square 


inch  w.is  put  on,  which  the  cylinder  stood  perfectly  well ;  the  requisite  thickness  of  racta 
of  a  cast  iron  cylinder, would  be  about  S^ia.ceteiis  paribus.  Long  continued  use,  the 
most  conclusive  of  all  tests,  having  thus  established  the  value  of  McHatlie's  metal,  we  are 
pleased  to  learn  that  its  consumption  is  increasing  both  at  home  and  abroad. 

Ballast  Irok. — The  Lords  of  the  Admiralty  having  decided  on  disposing  of  the  stores 
of  ballast-iron  at  Chatham  Dockyard,  better  known  as  "  Seely's  Pigs,"  orders  have  been 
received  for  2,000  tons  of  the  iron  at  that  establishment  to  be  at  once  sold,  and  the 
proceeds  carried  to  the  public  account.  The  tests  of  the  ballast-iron  in  use  at  Chatham  Dock- 
yard show  that  there  are  four  or  five  different  qualities,  the  best  kind  being  very  valuable. 
The  quality  of  the  iron,  however,  can  only  be  ascertained  after  each  pig  has  been  split 
asunder,  to  allow  of  the  erytals  being  seen,  and  as  the  method  in  which  the  iron  is  broken 
has  been  found  to  materially  affect  its  quality,  the  duty  of  breaking  each  of  the  pigs  of 
the  quantity  of  iron  sold  will  be  undertaken  by  Messrs.  Ryland,  who  will  be  paid  at  the 
rate  of  Is.  6d.  per  ton  for  this  work,  in  addition  to  their  commission  on  the  sales.  The 
.Admiralty  order  also  directs  the  sale  of  2,000  tons  of  the  ballast-iron  in  store  at  Sheerness 
Dockyard,  an  the  same  conditions.  The  circumstance  of  the  iron  requiring  to  be  broken 
before  it  is  sold  will  render  the  entire  4.000  tons  useless  as  ballast-iron,  should  the 
Admiralty  terms  not  be  accepted.  It  is  worthy  of  remark  that,  notwithstanding  the 
comparatively  high  value  of  the  ballast-iron,  the  experience  of  the  last  few  years  has 
completely  proved  that  in  a  dockyard  like  Chatham,  in  which  the  traffic  of  enormous 
armour-plates,  with  the  heavy  slabs,  plates,  and  iron  beams  used  in  the  construction  of 
iron  ships  is  going  on  at  all  hours  of  the  day,  the  granite  tramways  laid  down  require 
renewing  and  repairing  at  intervals  of  a  few  months;  while,  on  the  other  hand,  the 
passage  of  the  heavy  weights  has  no  perceptible  efl'ect  upon  those  portions  of  the  yard 
where  the  tramways  are  laid  with  pigs  of  iron. 

Bakee's  Ajrii-urcEtisTATOE  has,  for  some  time  past,  come  into  extensive  use  in  this 
country.  An  apparatus  of  this  kind,  fitted  to  a  steam  boiler  at  the  South  Metropolitan 
Gas  Works,  Old  Kent-road, '.it  stated  to  have  prevented  incrustation  from  gathering  in 
any  part  of  the  boiler.  We  propose  to  give  an  account  of  the  anti-incrustator  in  our  next 
issue. 

MILITARY  EN6INEEEING. 

Ammunitiox  eoe  Skidee's  Riele.— a  War  Office  return  shows  that  up  to  the  1st  of 
March  12,439,598  service  cartridges  ( Boxer) ,  and204,710  proof  cartridges  for  Snider  rifles  had 
been  manufactured  at  the  Royal  Laboratory,  and  there  had  been  supplied  by  contract 
3,049,525  empty  cartridge  cases,  and  5,04o,0u0  shells  for  percussion  caps.  The  cost  of  the 
12,439,-598  cartidges  was  £49,570,  bnt  this  is  no  criterion  of  the  present  cost.  At  the 
commencement  of  the  manufacture  there  was  a  want  of  suitable  machinery,  and  also  a 
want  of  skill,  and  night  work  was  adopted,  and  the  price  at  first  charged  for  metal  has 
been  reduced  about  25  per  cent. ;  the  cost,  therefore,  is  now  much  lessened.  None  of 
this  ammunition  has  been  condemned  or  broken  up,  but  about  1,400,000  rounds  of  ball 
have  been  converted  into  blank,  owing  to  a  change  in  the  pattern  of  the  case. 

NAVAL  EKGINEEEING. 

A  Poetable  Stbbl  Vessel,  designed  by  Mr.  E.  T.  Reed,  chief  constructor  of  the  Navy,  is 
to  be  used  by  the  exploring  party  about  to  be  despatched  from  this  country  to  the  interior 
of  Africa,  to  search  for  traces  of  Dr.  Livingstone,  when  completed  at  Chatham  dockyard. 
The  vessel  is  intended  to  be  built  througho'ut  of  steel  and  charcoal  iron  plates  l-16in.  in 
thickness,  and  in  short  half  sections  about  two  feet  in  length  (the  heaviest  weighing  no 
more  thanlOlbs.),  which  may  be  carried  overland  to  the  lakes  and  rivers  to  be  explored, 
and  there  put  together  with  screws,  bolts,  etc.  The  keel  will  be  formed  of  half-inch  iron 
plates,  and  fitted  with  additional  thin  plates  to  act  as  leeboards ;  the  vessel  is  intended  to 
be  fitted  with  a  mast  and  a  set  of  fore  and  aft  sails. 

The  Screw  Stbamee  "Royalist,"  built  by  Messrs  Blackwood  and  Gordon,  for  Sir 
James  Brooke,  K.C.B.,  Rajah  of  Sarawak,  left  Port-Glasgow  in  the  first  week  of  May  for 
Borneo,  and  made  a  very  successful  run  to  Queenstown,  where  she  ijut  in  to  fill  up  with 
coals,  previous  to  starting  on  her  voyage. 

The  Peussiait  Naty  consists,  according  to  a  return  lately  Issued,  of  the  following 
vessels : — Ironclads :  Arminius,  4,  300  H.P. ;  Frinz  Albrecht,  3,  300  H.P.  Corvettes : 
Martha  and  Vinetta,  23  each,  400  H.P. ;  Gazelle  and  Aurora,  28  each,  336  H.P. ;  Ni/mphe 
and  Meditsa,  17  each,  200  H.P. ;  Augusta  and  Victoria,  14  each,  400  H.P.  Despatch 
boats:  Freussiseher  Adler,  i,  300  H.P. ;  Lorelei/,  2,  120  H.P.  Royal  yacht:  Grille,  2, 
160  H.P.  Eight  steamers  of  the  first  class,  24, 630  H.P.;  15  of  the  second,  30,  900  H.P. 
Total,  36  steam  vessels,  5,482  H.  P.,  and  243  guns.  SaiMng  frigates:  Gefion,4a:  Theiif, 
38;  and  iVi'oie,  23.  Sailing  brigs:  Rocer,  16;  Mosquito,  6;  and  Sela,  6.  Thirty-two 
gunboats,  2  guns  each,  or  in  all,  64;  four,  1  gun  each,  4;  total,  42  sailing  vessels," with 
210  guns.  The  Prussian  navy,  therefore,  consists  of  78  ships,  with  453  guns.  The 
Vinetta  is  at  this  moment  in  the  extreme  East ;  the  Gazelle,  the  Mosquito,  and  the 
Eooer  in  the  Mediterranean;  and  the  Niobe  aX  the  Cape  Verd  Islands.  Besides  the 
above-named  vessels,  Prussia  possesses  a  certain  number  of  small  sailing  and  steamboats 
which  only  perform  the  service  of  the  ports.  In  course  of  construction  she  has  three 
iron-clad  frigates  and  one  corvette,  of  400  H.P. 

H.M.S.  "  Blanche."— In  consequence  of  the  removal  of  a  number  of  workmen  from 
the  unarmoured  screw  corvette  Blanche,  6, 1,268  tons,  350  H.P.,  one  of  the  new  corvette 
class  of  ships  building  at  Chatham,  designed  by  the  Chief  Constructor  of  the  Navy,  the 
completion  of  that  vessel  will  be  delayed  till  August  next,  by  which  time  she  is  to  be 
ready  for  launching.  The  Blanch^,  is  constructed  on  the  U  shaped  midships  sections, 
which  form  a  disiinctive  feature  in  the  ships  designed  by  Mr.  Reed,  carryingher  bow  well 
out  of  the  water,  with  the  projecting  under-water  stern,  and  her  lines  fined  off  forward. 
Inboard  she  is  a  most  roomy  vessel,  while  the  space  between  decks  is  considerably  more 
than  has  hitherto  been  considered  essential  in  vessels  below  the  frigate  class.  Iron  as  a 
material  has  been  largely  used  in  the  construction  of  the  Blanche  wherever  found  prac- 
ticable. Her  upper  and  main  deck  beams  are  of  rolled  iron,  from  the  Butterley  Works, 
and  her  gun  deck  is  furnished  with  the  ordinary  iron  deck  plates.  An  alteration  has  been 
made  in  her  magazines  to  enable  her  to  carry  the  two  additional  guns  she  is  intended  to 
have. 

BtJiLDiK'G  V.  Selling. — Five  line-of-battle  ships  and  five  first-elass  frigates  were  sold 
the  other  day  for  £68,000.  These  ten  ships  have  an  aggregate  tonnage  of  24,306  tons,  an 
aggregate  nominal  horse-power  of  4,000,  and  an  average  age  of  about  12  years  only  ;  the 
boilers  and  machinery  of  most  of  them  are  in  sea-going  order  :  indeed,  one  SO-gun  ship 
has  never  used  her  engines  since  converted.  Now,  in  24,306  tons  of  war  vessels,  con- 
structed as  customary  in  H.M.'s  dockyards,  there  are  roughly  about  the  following 
quantities  uf  first  quality  materiel: — Oak,  teak,  elm,  fir,  &e.,  17,367 tons;  iron,  l,260tons; 
copper,  575  tons;  mixed  metal,  70  tons;  lead,  90  tons;  and  its  actual  market  value  is  as 
follows :— 17,367  tons  timber,  average  per  ton £4— £09,468 ;  1,260  tons  iron,  at  £3— £3,780; 
575  tons  copper,  at  £70— £40,250;  60  tons  vellow  metal,  at  £50 — £3,000 ;  90  tons  lead,  at 
£20— £1,800 ;  total,  £118,293.  Engines,  4]010  H.P.,  at  £4  per  H.P.,  £16,040— £134,338. . 
Maximum  cost  of  breaking  up  ten  ships,  employing  on  each  ship  100  men  for  100 
days,  at  55.  per  day,  £25,000;  tools,  &c.,  £2,000— £27,000.  Net  proceeds,  £107,338; 
price  sold  for,  £68,000.  Clear  profit  to  purchasers,  and  loss  to  H.M.'s  Treasm-y, 
£39,338.  These  quantities  and  prices  are  taken  from  Admiralty  documents  with  from 
10  to  20  per  cent,  deduction  on  the  latter ;  and  the  original  cost  of  the  ships  was  about 
£2,000,000,  to  say  nothing  of  about  £2,000,000  more  spent  in  converting  them  to 
screws. — Globe, 
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LIST  OF  APPLICATIONS  FOE  LETTERS 
PATENT. 


We    HA.VB     A1>0PTBD     *     NEW     ARRANGEMENT    OF 

THK  Provisional  PHoracTioNS  applied  :por 
BY  Inventors  at  tiir  Grrat  Seal  Patent 
Oftice.  Ip  ant  difficdlty  should  arisk 
with  referrncg  to  thb  names,  addre3sr3, 
or  titles  given  in  thb  list,  thk  rbql'i- 
8itb  information  will  be  fdrnished,  free 
of  expense,  from  the  office,  bt  addressing 
a  letter,  prepaid,  to  the  editor  of 
"The  Artizan," 


Dated  March  30th,  1867. 

964  J.  G.  Jones— Getting  coal  and  other  minerals 

Dated  April  Ist.  1867. 

965  C.  D.  Abel— Treating  fluids 

966  W.  R.  Lake — Closinjj^  ancj  fastening-  port  lig-hts 
of  shipp,  ^c. 

9G7  J.  Hnrker — Expressing  oils  and  fatty  matters 

968  C.  E.  Urooman — Producing  surfaces  in  relief  for 
printiuR  ami  other  purposes 

969  J.  Prentice — Makiug  cifjars 

970  A.  V.  Newton — Sewing  machinery 

971  F.  Curtis — Paper  machinery 

973  J.  Lewis— Firearms  and  cartridges 

Dated  April  2nd,  1867. 

973  H-  A.  Bonneville — Economising  motive  power 
97-1  H.  A,    Bonneville- Means  tf  readily    igniting 
fuel 

975  H   A.  Bonneville— Railway  brake 

976  B.  WoUtenholme— Textile  fabrics 

977  J.  J.  Meyer  and  A.  Meyer — Tank  locomotive 
eaiiine 

97B  W.  R.  L«ke — Manufacturing  boxes  from  sheets 
of  paper,  &c. 

979  J.  Storey,  W.  E.  Bickerdilte,  nnd  W.  V.  Wilson 
, .  — Bronzing  metallic  and  other  surfaces 

980  W.  E.Newton — CeutrifuKal  sugar  machines 

981  T.  B.  Robinson — Artificial  fl  wers  and  foliage 
SS'i  J.  Sbanks- Cutting  the  hair  off  horses,  &c. 
S83  J.   Mahler— Coverings   for    internal   walls  and 

•urfaces 

984  J,  A.  Moll— Obtaining  and  applying  motive 
power 

985  W.  Clark- Bathing  apparatus 

986  W.  Clark — Copying  letters  and  munuscripts 

987  W.  Clark— Weaving  figured  fabi  ics 

988  W.  Clark— Applying  aud  fitting  the  luhps  of 
multitubular  boilers,  &:c. 

989  J.  F.  Reeves —  Preparation  of  explosive  com 
pounds,  &c> 

Dated  April  3rd,  18G7. 

990  J.  Pickering — Raising  weights.  &c. 

991  J.  Wiiitehurst  and  T.  Walsh  —  Looms  for 
weaving 

992  E.  H.  Waldenstrom — Miners' safety  lamps 

993  J.  Muegrave— Fittings  for  stables,  &c. 

994  A.  S.  Haltidie— SuBpensioQ  bridges 

995  W.  Clnrk- Ear  stoppers 

996  T.  Faucbeux— Boats 

997  P.  Spence— Separating  zinc  from  certain  ores 

998  J.  A.  Bi'uck- Burning  petroleum,  (Sec. 

999  J.  W.  Scott— Needles,  So. 

1000  G.  E.  Vrtn  Derburgh  —  Artificial  stone  for 
griiidinir,  &c. 

10t)l  A.  G.  Hilla— Safety  bridle  for  horses 

1002  E.  Delessert —  Cartridges  for  breech-loading 
firearms 

1003  W.  Staff  .rd  and  W.  P.  McCallum— Heating 
the  feed  water  of  steam  boilers 

1001  J.  H.  Barker-Milling  machinoB 

1005  J.  Ogdea  and  J.  Stepheuton— Steam  boilers 

1006  W.  Hodson- Bricks,  &c. 

1007  W.R.Lake— Revolving breech>loadiug firearms 

Dated  April  4tb,  1S67. 

1008  H.  Davey — Obtainiug  motive  power,  &c. 

1009  J.  Ladley — Spinning  wool,  &.c. 

1010  W.  C.  Webber— Feeding  bottles 

1011  K.  PiUiug— Looms  for  weaving 

1012  S.  f'erkins — Railway  crossinas 

1013  J.  Petrie— WHshing  wool 

1014  E.  Casper— Extinguishing  fires 
1915  J.  M.  Kilner— Towing  ships,  &c. 

1016  B.  Fowler — Raiwa}s  and  railway  engines 

Dated  April  5th,  1867. 

1017  D.  Ellison- Looms  for  weaving 

1018  H.  Buss — Construction  of  eea  walls,  ^c 

1019  W.  Tathara  and  W.  T.  Heap— Teaziug  aud 
Opening  fibrous  materials 

1020  S.  Leather— Wearing  apparel 

1021  J  G.  Tatters — Method  of  and  apparatus  for 
communicating  between  the  several  parts  of  rail- 
way trains 

1022  T.  B.  Msrsh all— Insulation  of  eubterraueau 
electric  telegraph  wires,  &c. 

1023  W.A.  Gilbee — Breech-hinding  firearms,  &e. 

1024  F.  A.  Moccjuard- Appl'CRiiou  of  gas  buruers 

1025  E    Ueuingbeld- Lifting  machine 

1026  S.  Matthews— Combined  lift  and  force  purap 

1027  W   Adair— Pumps 

1028  W.  B.  Newtou— Steam  generators 

Dated  Apiiil  6th,  1867. 

1029  H.  WilsttQ — Valves  for  discharging  water.  &c. 
103U  F.  A.  Fitton  aud  T.  Hull— Spindles   and  flyers 

employed  lu  machinery  for  preparing   and   spin- 
ning cotton,  &c. 
lOil  K.  N«ild,  T.  Smith    and  J.  Yates— Looms  for 
fteuving 

1032  J.  Woods  SignuUing  and  giving  alarm  on 
railways 

1033  W,  Dennis- Coastmctiou  of  bottles 


1034  W.  P.  Butchart — Treating  and  softening  jute 
103J  J.  de  la  Cuux   des    Roseaux — Lubricaiur   for 
oilini:  axles,  &c. 

1036  T.  H.  Lucas— Fastening  bales  of  merchanJise 

1037  G.  Stu  111— Taps  aud  valves  used  for  regulating 
(he  flow  of  water,  &c. 

1038  W.  Clark- Lamps 

1039  W.  W.  Hughes— Propelling  vessels 

1040  0.  E.  Brooman- Producing  oxygen 

1011  J.  Drew,  B.  Southwell,  and  H.  White— Travel- 
ling haga 
\cri  W.  Henderson- Oxidiaiug  minerals,  &c. 

1043  J.  Barker — Spring  centres  for  doors  anil  other 
purposes 

1044  \V.  R,  Lake— Embalmiug  dead  bodies 

1045  W.  R.  Lake — Combined  water  meter  and  force 
pump 

Dated  April  8th,  1367. 

1046  H,  A.  BonneviTre— A  new  kind  of  soap 

1047  G.F.James — Coveiinj;  woo'.len   yarns  with  an 
Outer  yarn 

1048  \V.  T   Henley- Posts  or  supports 

1049  W.  T.  Heuley— Manufacture  and   treatment  of 
wire 

1050  W.  E.  Newton— Shells  and    other  hollow  pro- 
je  tiles 

10r>l    W.  Clark — Machine  for  cuttiug  scale-board 
10J2  C.  E.  Brooman — Jacquard  machinery; 
1053  G.  Little— Regulating  &nd]tnmsmitting  tlectric 
currents 

1051  C.  F.  Claus— Manufacture  of  chlorine 

Dated  April  9th,  1867. 

1055  1).  J.  Fleetwood- Spoons,  forks,  &c. 
105G  R,  A.  Rooney — Ruilwajs  and  trucks  to  be  used 
thereon 

1057  W.  N.  Wilson — S<wing  machines 

1058  J.L.  Davies— Purifying  smoke 

1059  H.   Forbes  —  MaintainiugS  and   [augmenting 
motive  power 

1060  A.  Morel— Winding  up  thnad,  &c. 

lOGl  T.  Redmayne — ConetiTjction  of  register  or  other 
■-.pen  fire  grates 

1062  F.  Waller — Spring fordoors and othi^rpurposes 

Dated  April  lOtb,  1867. 

1063  J.  RitcliflFe   and   G.  Wolstencroft— Looms  for 
weaving 

WA  J    H.  Player— Manufacture  of  phosphorus,  &c 
UtG5  F.Lowe.  T.    Davy,   and  J,  Wetcalf—Pieseing 

iron  and  appliance  thereio 
1066  J.R.    Napier  and  W.  J.  M.  Raukine— Valve 

?eats 
10G7  J,  H.  Johnson — Hammers 

1068  A.  V   Newton— Picking  and  ginning  cotton 

1069  W,  R.  Lake— Br^ecb-loaHing  firearms 

1070  W,  C.  Cambridge— fire  bais,  &c. 


Dated  April  11th,  1867. 

1071  F   G.  Fleury—Measuriug  fluids 

1072  A.  C.  Kirk — Blowing  engines 

1073  R.  Day — Painter's  easel 

1074  R.  Coufhman— Buckles 

1075  S.  Smith — Breech  I^adinKsporling  guns 

1076  S.  Bartow  and  T.Edmeiton— Furnaces  of  boilers 
10'7  W.  R.  L»ke— Multiplviug  powei 

1078  W.  R.  Lake— M.iiiufactnriDg  bricks 

1079  J.  HigttioB  and  T.  S.  W  hit  worth— Pjeparing 
and  spiuuiug  ccttuu,  &c. 

1(80  W.  Claik— Vermi'i  traps 
1081  G.  Slater — Sewing  machines 
1032  T.  A.  Rochussen — Armour  platiugand  sheath* 
ing  of  sliips  of  war  and  fortifications 

1083  J.  J.  Snow— Constriction  of  locomotive  figures 
and  automata 

1084  J.  l^unbar — Exhibiting  advertisements 
1065  R.Courtenay— Propelling  vessels 

Dated  April  I2th,  1867. 

1086  H.A.  Bonneville — Metallic  railway  sleepers 

10b7  W.  H.  Dawes— Manufacture  of' iron 

1088  W,   Robertson   ant    J.  G.   Orehar— Finishing 

textile  fabrics 
10S9  H.  P.  Boyd— Manufacture  of  sciews 

1090  J.  W.  Wallin — Wrappers  for  covering  woollen 
fabrics 

1091  0.  Wil met— Accelerated  tanniug 

109:2  R.  L.  Hatteriley  siid  J.  Smith  —  Looms  far 
weaving 

1003  C.  H.  Gardner  and  3,  BicXerton — Friutmg  ma- 
chines 

1094  H.  B.  de  Beaumont— Ploughs 

1095  T.  H.  Head— Rolling  iron  and  steel 

1096  W.  Clark— Propelliug  vessels 

1097  W.  Clark — Obtaining  isochronous  movements 
applied  to  clocks,  Sac. 

Dated  April  13th,  1867. 

1098  R.Shortrede— Impr«vingthe  prccessfor  finding 
tbe  deviation  from  the  meridian  on  the  common 
steering  compass 

lOyy  J.  Aitken— Refiniug  pugnr 

liOO  K.  H.  Cornish — Breech-loading  firearms 

1101  E.  Stevens— Sliarp'-neia,  &c. 

1102  J.  Shore-  Natural  seiltigtiting  valve  cock 

1103  J.  Jobson — Kitchi-u  ranges 
1)04  C   G.GiUyatt-Water  drills 

1105  W.  Gregiiry- Giiudiug  and  polishing  metal 
and  other  surfaces 

1106  R.  S.  M.  Vaughan  tnd  A.  G.  Harston- Window 
fajteuer 

1107  C.  Crockford — Obtniuing  useful  products  frrm 
certaiti  materials  produced  iu  the  proce.oof  gal- 
vanising iion  with  zinc 

UOS   C.  (irace— Rudder  pine  and  gudgeons 

1109  R   L.  Hattersley— Looms  for  weaving 

1110  J.  Richiivdauu  ano  C.  Greenwood — Coupling 
railway  carriuget*  and  vehicles 

nil  A.  A.  Langl(>  — Railway  brakes 

1112  G.T.  Bouilitld—Munufactuie  of  files 

UI3  R   Alexander— Co.itmgs  to    ireasive    the   sui'- 

faces  of  nietats.  Htc. 
1114  8.  Harrison— Watchis 
1U5  W.  Clark— Typographic  printing  machines 

1116  W,  Clark- Printing  Itom  .ngriived  blocks,  Stc 

1117  J.  W.  Cochrau— CuitriOges  tor  breech*loadir>g 
firearms 


IU8  Rev,    J.  Oakden  and   J.  PicKin —Enamelling 
metals  so  as  to  prevent  rust 

1119  W.  R.  Lake — Shoes  for  horaes  and  cattle 

Dated  April  Kth,  1867. 

1120  J.  W.Breakell — Making  windows  in  imitation 
of  stained  glass 

1121  J.  E    Hodt;kiu~  Oakum 

1122  J.  Hargreaves — Steel  and  soft  iron. 

1123  G.  Simpson — Working  mining  tools) 

1124  D    Rankin— Oscillating  steam  engines 

1125  E.  It.  N'jnn  and  J    P.    Nunn— Separating  sub- 
stances  according  to  their  nature 

112G  J.  Lewthwaite— Knifecleaning  machii:«fi 

1127  T.  W   Gray— Lightning  conductors 

1128  "W.  Wield-Wmding  yarns  on  bobbins 

1129  E.    C.  Prentice   and  T.  Richardson- Treating 
gun  cotton 

1130  R.  Boby— Ploughs,  etc. 

Dati-d  April  17th,  1867. 

1131  S.  Shore- Spinning  and  doubling   fibrous   ma* 
teriaU 

1132  J.  S.  Biooke — Colouring  tobacco  pipes 

1133  A.Turner— Elastic  cords  or  bunds 

1134  R.  Roby— Screens  ior  dressiui:  torn,  etc. 

1135  J.  W.    Dalby  aud  G.  O.   Chapman— Winding 
yarns 

1136  A.  N.  Wornum-  Pianofortes 

1137  W.  Cochrane— Breakiug  down  coal  stone 

1138  T.  Hors  ey— Bieecbloading  firearms 

Dated  April  18thil867. 

1139  J    Scott — Fire  escapes 

1140  W.  Holding  and  J.  Holding— Looms  for  weav- 
ing 

1141  E.  \1'olf— Pipes  for  smoking 

1142  W.   Begg— Admiiiing    aud    regulating    the 
supply  of  air  to  furnaces 

1143  E  "Lindner-  Breechtoading  firearms,  etc. 

1144  J.  E.  Mr.ilin  and  C.  H.  UlUricbt—Buxes  to  con- 
tain address  cards 

1145  G.  Ripley — I'rinting  yarns 

1146  W.  Wilkinsou- Catching  fish 

Dated  April  20th,  1867. 

1147  W.  Kirrage- Bricks,  etc.,  without  the  aid   of 
attificial  beat 

1148  A.  E.Griffiths — I'an  for  cooking  omelettes 
11-19  J.  McKechuie — Applying  concentrated  heat 

1150  J.  Millward — Btewers'  mash  tuus 

1151  T  V.  Lee  and  C,   E    Lankester— Manufacture 
of  colours,  etc. 

1152  J.  Galloway  and  T.  Settle— Spicdles,  etc, 

1153  W.  Harriicn-  Consuming  smoke  iu  lurnaces 

1154  L   Davis— Hatguards 

1155  J.  Petrie  aud  H.  Ackroyd— Washing  wooI,eit. 
1116  S.  Cockir — Axlesfor  cariiagea 

1157  E.  Hon-ellandT.  Hardy-Horse  rakes 

1158  R    H.  Frilh- Dislribuf.ug  and  measuring  gas 

1159  J.B    Koby  —  Prepurntiou  of  buffalo  born 

1160  J.  Atkinson — Construction  of  wheels 
libl  \V.  G.  Crossiey — Velocipeces 

1162  H.  Fassninnn— Met;il  ties  and  bands 

1163  J.  W.  Cochran,— Breech-loadirg  firearms 


Datbd  April  22nd»  1867. 

1164  J.  Peebles — Motive  power  engines 

1165  C.  De  Tivoli— Breech-KadiLg  needle  rifle  and 
improved  cartridge 

1166  D.  Frjer- Lamps 

1167  J.  Needham — Bieech-loading  firearms 

1168  W.  E    G'djje — Iron  forks  used  in  agriculture 

1169  W.  E  Ged^'e—Tiimming  and  linking  iron  x»iie 

1170  J.  B.  ftlannix-Pei-maneut  way  of  railways 

1171  C.  r.  Hook  and  E.  Hook— Paper,  etc. 

Dated  April  23id,  1867. 

1172  Rev.  A.  Rigg — Grinding  grain,  etc. 

1173  J.  Plews — Cartridges  ftr  firearms  and  ord- 

1174  E.  LeiKh— Bowls,  etc. 

1175  D.    Whitaker   and  B.  Croasdale  —  Looms  fur 
weavitjg 

1176  J.  Westwood — Tnrrets  and  broadsides  of  ships 
of  war 

1177  W.    R.    Lake— Feeder   f*r    centrifugal    sugar 
machines 

1178  W.  R.  Lake— Removing  the  contents  from  cen- 
trifugal sugar  machines 

1179  W.    K.    Lake— Diffusing   liquids  for   refining 
sugar,  etc. 

1180  S.  J.  Mackie— Burning  petroleum,  etc. 

1181  A.  V.  Newtun — BLowiug  ai.d  pumping  engines 

1182  J.  Brickies.  J.  S.  Jackson,  and  W.  S.  Berr>  — 
Designs  of  fabrics  composed  of  fibrous  materials 

Dated  April  24tfc,  1867. 

1183  J.   Haworth— Portable  apparatus  for  issuing 
tickets 

1184  'U'.F.  WilkioBon— Horse  hoes 
llbS  J.  Smalley— Mixing  paint, etc. 
1186  L.  B.  Brueu — Sewing  machines 
U87  T.  Tivey — Narrow  weaving* 

1188  C.  F.   Whately— Generating   and   distributing 
vapour 

1189  J.  D.  Brickies- Woven  fabrics 

1190  J.  H.Johrson — Treatment  of  peat,  etc. 

IIOI  T.  iJonth— Gas  lighting  aud  cookiug  apparatus 

1192  W   R.  Lake — Checking  and  guiding  horses 

1193  F.  Crossley— Cutting  iudia  rubber,  etc.,  into 
slips 

Dated  April  2ith,  1867. 

1194  T.  Lemielle— Ventilation  of  m'nei 

1195  G.  Gordon — Drying  moist  substances 

1196  W.  R.  Lake— Knives,  etc. 

1197  S.  L.  Worih — Sweeping  caipets,  etc. 

U9y  C.  E    Brooman— Des  troy  iug  vegetable  matters 
iu  wools,  etc. 

1199  O.  E.  Wetiou  and  W.  Galsworthy— Regulating 
the  supply  of  liquids 

1200  C.  K.  Brooman-  Preserving  meat,  etc. 
IaOI  J.  R-iywucd— Commercial  iudicator 
1202  A,  M.  Clark- Sclf-acU;  g  tackle  hook 
12U3  J  ,  Uillward— St«Bm  eugmei 


1204  H.  Smith  — Preparing  turnips  and  mangel 
wuriei  for  food  for  animals  , 

Dated  April  26tb,1867. 

1205  E.  G.  Fitton  Rnd  S.  Dear— Looms  for  weaving 

1206  C.  D    Abel— Pulverising  substaoc^sl 

1207  J.  W   Burton— Tieatmeni  of  fibrous    ^aleiials 

1208  T.  Booth— Keeping  warm  glues 
120y  J.  Archibald- Construction  .  f  tents 

1210  J.  H.  JobusoQ— Magncto-lectric  machinesl 
J2il  A.M.  Clark— Lifeboats 

1212  E.  Guenin — Preparation  and  application  of 
mustard  for  curative  purposes 

1213  W.  Clark-  Telegraph  apparatus 
12U  G.  A.  Huddart— liuttHn8,etc. 

1215  W.  E   NewioQ— Burning  woul,  etc. 
121G  L.  B  Brueu— Sbot  cartridges 
12.7  G.  Pollnrd  —  Reducing   aud    re>^ulat)ng    the 
quantity  and  pressure  of  sieum  fluids  aud  guaes 

Dated  April  27th,  18C7. 

1218  J.  W.  Cochran— Improved  level 

1219  J.  Moseley  and  C.  Moseley — Coverings  for 
rollers 

1220  D.  B.rkeit-Fireproof  floors 

1221  J.  Caries — LocKing,  actuating,  and  setting  in 
motion  railway  points  aud  signals 

1222  J.  Dewar — Spray  pr  ducer 

1223  J.Speight— Spiumiig  worsted 

1224  J.  \V.  LowLher— Lubricators 

1225  T.  Patoti — Motive  power  engines 

1226  W.  CrooKe  and  T.  \VMghison— Raisiig*  ond 
lowering  weights 

1227  J.  Swinburne — Steam  boiler  furnaces 
1:^28  J    Taylor— Seats  and  scfas 

12i:y  E.  Gueniu— DiBinlectiuu  find  treatment  of  fecal 

1230  R.  F.  Chapmau— Self  acting  signals  for  tun. 
nels,  etc. 

1231  C.  E.  Brooman — Cartridges  for  breech  loading 
arms 

Dated  April  29th,  186".        ; 

1232  T.  Watson— Wnrpiug  threads 

1233  J.  F.  Lawiou— Piuduciug  a  variation  of  Colour 
duriui,'  manufacture  upon  yarns 

1234  G.  Uavies-  PMcKiog  for  stuffing  boxes 

1235  J.  Biru — BucKets  lor  air  and  other  pumps 

1236  E.T.  Hughes— Improvem  nts  in  bobbins 
12j7  p.   J.  J.  Aliibert — I'rcveutiug  lucruiitation  in 

steam  boilers 
1^38  J.  H.Johnson — Preventing  the  access  of  insects 
to  the  interior  of  awellings,  etc. 

1239  M.A.F.  MeuDons — Alarm  ajiparatus 

1240  E.  Waterman- BL>otsund  bhoes 

1241  J.  Combe — Winding  tibroua  substances 

1V42  H.  Sralih  and  M.  .B.  Wesihead— MaKing  up 
tapes 

1243  T.  Bell  and  T.  L.  C.  G.  Bell- Manures 

Dated  April  30th,  IS-jT. 

1244  G.  Severn — Rai^s  far  tramways 

1245  G.  Davies— Cutting  and  dresj-ing  millstones 

1246  R.  Booth  aud  R.  W.  Booth- Fret  eawine 
machines  ^ 

1247  H.  P.  Svvift — Marine  screw  propeller 

1248  R.  \V.  Ridley  and  J.  Withers— Indicating  mea. 
sure  taps 

1249  E.  Deeley— Rolling  hoop  iron 

1250  G.  Davies— Taper  holder  aud  match  box 

1251  T.  Webb— Sewing  machines 

1252  G.  Hodgson — Power  looina 

ll'53  J.  Marsliall — Gun  buriels  and  ordnance* 

1254  A,  M.  ClarK-Sugar 

1255  C.  De  Greiie— lireech-loidjng  firearms 

Dated  Mat  1st,  1867, 

1256  W.  Scell— Boots  and  shoes. etc." 

1257  A.  Louet— Movable  palisades 

1258  W.  E.  Gedge— Motlrcsses,  etc. 

1259  J.  J.  Kraffcrt — Self  acting  repeating  riflt 
12bO  R.  Vouiig— Cases  aud  boxes  tor  holding  Deedlev 

pins,  eic.  ^  ' 

1261  F.  Jossa— Lubricatois  for  tht  supply  of  mioena 
and  other  oils  to  bearings  and  journals  of  shafts 

1262  H.  A.  Cium— lusuumentstor  indicating  atmo- 
spheric  changes  aud  the  lorce  of  storms 

1263  J.  Howell— Hay  aud  chaff  cutting  machines 

1264  J.  H,  Johnsuu  —  Novel  flux  uupiiccbJe  to 
welding,etc. 

1265  J.  H.  Johnson- Bouts  and  shoes 

1266  J.  H.  Jotiuson— Bouts  aud  shoes 

1267  J    L  Norton — Drying  ruachines     | 

1:^08  S.  Newiogiou- Buildings  aud  structures  to  be 
employed  fur  horticultural  purposes 

1269  K.  B.  ISigelow— Looina  for  wc.ving 

1270  J.  Thomunson— Fire  pioui  ana  other  ceilibcs 
aud  floor e  * 

Dated  May  2nd,  ISil. 

1271  J,  Brown- Construction  of  fortifications* 

12,2  P.  Salmon— MuKing  aud  holding  of  Jus  for 
Illuminating,  etc. 

1273  J.  L'^mai  and  J.  Lomax— Wagons  for  colliniea 

1274  H.  A.  Bojneville— Ribbon  looms 

1-^75  H  A.  Bonue»ille— TiansmitUng  the  h  ur  and 
the  synchronism  of  the  hours  by  eltctricitr  be- 
tween  public  und  piivale  clocKs 

1276  H.  A.  Bonueviiie— Learning  how  to  write 

1277  A.  Brunier — Hat  cover 

I_>78  C.  H.  Colktt*— Flights  of  stairs 

1279  C.  D.  Abel 'Adnunistrative  telegraphy 

1280  J.  Sm>tL  and  S.  Kirby- Cianucia 
1231  F.  \\'nllou—luti.sioi,B  of  coffee 
1282  C.  Duttou— Scteeumg  coal 

12b3  G.  A.  J.  Schott  and  J  S.  Ro»e» thai-Species 
if  yam  *^ 

I2tt4  T.  Wood— Safety  valves 

1-285  J.  H .  Jol  n^on-Locomotive  and  traction  engines 

Ij.Sb  J  Stuart  and  J.  H.  Smith— Combination  or  me- 
chauism  for  ».'perating  certain  ports  ot  sewing 
machines  ° 

1207  W.  R.  laKe— Nutmeg  giater 

1288  3.  F.  Collins- Alcohol  and  other  spirits 

1289  C.  Ritchie — Siormx  aud  drawirg  off  beer 

Datid  May  3id,  I867. 
I2ft)  C.  Chevron— figure  weaving  mtcliicery 
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THE  INTERNATIONAL  EXHIBITION  OF  1867. 


Machineex  at  the  Pabis   Exhibition'. 

Mr.  Thomas  Holt,  engineer  of  Trieste,  exhibits  in  the  Austrian  depart- 
~ment  drawings  and  models  of  his  steam  boiler. 

The  invention  consists  iu  replacing  the  tubes  in  ordinary  boilers  by  a 
series  of  discs  formed  of  plates,  rivetted  or  welded  at  the  ends,  through 
■which  the  heated  gases  pass  iu  the  same  manner  as  through  the  tubes. 
It  is  stated  that  by  this  means  an  immense  increase  of  heating  surface  is 
•obtained  as  compared  with  boilers  of  equal  size  constructed,  on  the  ordinary 
system,  directly  over  and  near  the  fire  ;  for  example,  a  stationary  boiler, 
20ft.  in  length,  on  the  ordinary  system,  would  have  470  sq.  ft.  heating 
surface  ;  whilst  one  constructed  with  discs  on  Mr.  Holt's  plan  would  have 
5,000  sq.  ft.  A  more  perfect  combustion  of  the  fuel  and  gases  is  obtained 
in  this  manner,  evaporating  about  40  per  cent,  more  water  with  the  same 
amount  of  fuel  than  by  those  at  present  in  use. 

On  this  principle  great  strength  is  combined  with  durability,  the  discs 
serving  as  stay?.  From  the  form  of  the  disc,  giving  great  strength,  the 
plates  can  be  made  much  lighter  (for  equal  pressures)  than  those  of  the 
present  construction.  This  invention  can  be  applied  to  the  generality 
■of  boilers  at  present  in  use,  and  it  is  equally  adapted  for  stationary, 
portable,  locomotive,  and  marine  boilers. 

In  the  locomotive  boiler  a  series  of  discs  are  placed  over  the  fire  box, 
•super-heating  the  steam;  and  the  upper  part  of  the  discs  in  the  upright 
boiler  serves  for  the  same  purpose. 

The  discs  by  their  elasticity  have  another  great  advantage,  that  of  self- 
•cleaning,  and  not  allowing  any  hard  incrustation  to  be  deposited  upon 
them  ;  they  are  also  not  so  liable  to  leak  as  tubes,  as  they  are  rivetted  to 
the  end  plates. 

These  boilers  occupy  less  space,  and  a  saving  of  from  30  to  40  per  cent. 
in  fuel  is  effected :  evaporating  with  slow  combustion  a  cubic  foot  of  water 
■with  51bs.  of  coal,  in  place  of  91bs.  and  even  more,  consumed  by  boilers  of 
the  present  construction. 

The  following  is  the  result  of  experiments  that  have  lately  been  made 
lefore  a  commission  appointed  by  the  Imperial  Austrian  Marine  at  Trieste : — 
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We  believe  that  Mr.  Holt  applies  this  system  of  construction  to  surface 
<;ondensers. 

In  the  annexe  of  Class  47,  near  the  Porte  de  I'Universite,  Mr.  P.  Girard 
of  Paris,  exhibits  some  improvements  in  the  manufacture  of  tin  plates' 
In  the  ordinary  process  the  iron  plates,  after  being  pickled  and  annealed" 
are  dipped  in  melf.^d  grease;  they  are  then  plunged  into  a  bath  of  melted 
tin  which  IS  covet dd  with  melted  grease;  the  surface  being  imperfectly 
covered  with  tin.  The  plates  are  plunged  into  another  bath  of  melted  tin 
and  left  a  sufficient  time  to  make  the  allov  complete;  they  are  then  wiped 


on  both  sides  with  a  hempen  brush,  and  to  remove  the  marks  of  the  brush 
and  to  give  a  polish  to  the  surface  they  are  dipped  again  in  a  bath  of 
melted  tin,  and  finally  dipped  iu  a  grease  pot  at  a  high  temperature  to 
remove  any  superfluous  tin. 

By  Mr.  Girard's  apparatus  a  uniform  surface  of  tin  is  obtained  by  one 
dipping  only,  and  the  baths  of  melted  grease  and  process  of  brushing  are 
dispensed  with  altogether.  The  machine  for  turning  iron  plates,  as  shown 
at  work  in  Class  47,  consists  of  a  cast-iron  bath  divided  into  two  compart- 
ments A  and  B,  containing  the  melted  tin,  and  communicating  with  each 
other  by  a  small  passage  C.  The  furnace  F,  for  melting  the  metal,  is 
placed  underneath  the  compartment  A,  and  the  heat  in  the  compartment 
B  is  regulated  by  allowing  the  heated  gases  to  pass  either  in  the  flue  P  or 
G;  this  is  done  by  means  of  dampers.  In  the  compartment  B,  the  melted 
metal  is  always  at  a  lower  temperature  than  in  the  other,  and  in  this  are 
placed  a  pair  of  revolving  turned  cast  iron  rollers  about  Sin.  in  diameter ; 
the  level  of  the  melted  tin  is  kept  a  little  above  their  point  of  contact. 
These  rollers  can  be  regulated  as  required,  so  as  to  allow  the  iron  plates 
of  various  thicknesses  to  be  passed  between  them,  and  to  give  them  any 
required  coat  of  tin.  The  iron  plates  are  plunged  into  the  bath  by  the 
workman  on  the  guide  H,  they  are  taken  between  the  rollers  and  come 
out  on  the  other  side  coated  with  tin  on  the  guide  K.  A  little  resin  is 
thrown  on  the  rollers  as  a  flux.  Iron  plates  are  tinned  in  this  manner  at 
the  rate  of  from  10  to  20ft.  per  minute.  The  unhealthy  vapours  produced 
in  the  bath  are  carried  away  up  the  chimney  by  the  funnel-shape  cover- 
ing M. 

In  the  TV'urtemberg  Annexe,  near  the  Ecole  Militaire,  Messrs.  Decker, 
Brothers  and  Co.,  of  Caiinstadt,  exhibit  a  machine  lor  the  manufacture  of 
wood  pulp  for  paper  making.  This  machinery,  the  invention  of  M.  Henry 
Volter,  is  set  in  motion  by  three  portable  engines  of  together  50-horse 
power,  constructed  by  Mr.  Colla  of  Paris.  Upwards  of  eighty  of  these 
machines  are  at  work  in  various  parts  of  Europe.  A  clean  white  pulp 
suitable  for  paper  making,  is  produced  at  about  half  the  cost  of  rags  on 
this  machine,  and  it  is  said  that,  owing  to  the  increased  use  of  wood  pulp, 
a  rise  in  the  price  of  rags  has  not  taken  place.  In  Germany  there  is 
hardly  a  newspaper  printed,  the  paper  of  which  does  not  contain  more  or 
less  of  wood  pulp.  Papers  for  printing  purposes  contain  from  50  to  80  per 
cent,  of  wood  pulp ;  writing  paper  from  30  to  50  per  cent. ;  and  some 
cardboard  is  exhibited  made  entirely  from  wood  pulp.  For  printing  pur- 
poses, paper  containing  a  certain  per  cent,  of  wood  pulp  is  preferred  to 
that  made  entirely  of  rags. 

The  machine  shown  by  Messrs.  Decker  consists  of  an  ordinary  grind- 
stone about  4ft.  in  diameter  and  16in.  in  width,  revolving  in  a  casing  of 
cast  iron,  divided  into  five  rectangular  chambers  about  8in.  in  depth,  in 
which  the  pieces  of  wood  to  be  reduced  to  fibre  are  placed,  whilst  water 
is  constantly  running  over  it.  The  wood  is  pressed  down  against  the 
grindstone  by  means  of  pistons  working  iu  the  chambers,  these  pistons  are 
advanced  by  means  of  a  self-acting  mechanism.  12  to  14  cwt.  of  wood 
pulp  are  produced  in  24  hours  by  this  machine,  which  requires  only  two 
men  to  work  it.  The  fibres  and  water  pass  from  the  "  deflbrer  "  or  grind- 
stone to  the  coarse  sorting  appavatus,  which  consists  of  a  drum  coy^jgd 
with  coarse  wire  netting  revolving  in  a  tanli,  the  pulp  passes  thrOUgll  !;h!5 
meshes  to  the  centre  of  this  drum  and  is  passed  oft'  to  another  tank ; 
the  coarse  splinters  of  wood  which  constitute  the  waste  (though  only  in  a 
small  quantity)  remain  in  the  tank  and  are  cleared  away  by  a  revolving 
rake. 

In  the  second  tank  there  is  another  wire-covered  revolving  cylinder 
which  separates  the  coarse  part  of  the  fibres  and  conducts  them  to  the 
refiner,  whilst  the  finer  passes  through  and  is  collected  for  the  coarser 
quality  (No.  3)  of  pulp. 

The  refiner  consists  chiefly  in  a  pair  of  millstones  in  which  the  pulp  is 
refined  and  purified,  and  the  fibres  are  made  more  pliable.  It  then  passes 
to  the  sorting  apparatus  consisting  of  wire-covered  cylinders  which  sort 
the  pulp  according  to  the  degree  of  fineness  of  fibre,  and  delivers  the 
different  qualities  into  boxes. 

In  the  last  for  pulp  No.  1,  the  water  is  extracted  by  means  of  a  re- 
volving cylinder  covered  with  wire  gauze  of  40,000  holes  to  the  square  inch. 

Pine  is  preferred  on  account  of  its  superior  length  of  fibre,  but  where 
perfect  whiteness  of  pulp  is  required,  aspen  or  lime  is  used. 
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SPINNING   MACHINERY   AT    THE    PARIS    EXHIBITION. 

The  machinery  for  the  preparation  and  spinning  of  textile  materials 
occupies  a  most  important  place  in  the  Paris  Exhibition,  and  the  principal 
makers  seem  to  be  well  represented. 

In  the  French  Department  perhaps  the  most  complete  displays  of 
cotton  machinery  are  those  of  Messrs.  Schlumberger  and  Co.,  of  Guebwiller 
(Haut  Ehin),  and  of  Messrs.  Stehelin  and  Co.,  of  Bitschwiller  (Haut 
Rhin).  That  of  the  former  consists  principally  of  machinery  for  combing 
and  carding.  A  double  carding  machine  (the  first  or  breaker  cylinder  is 
furnished  with  four  pairs  of  workers,  and  the  finisher  with  automatic 
stripper  for  "  top  flats,")  on  Willman's  system,  is  worthy  of  attention.  The 
cotton  is  opened  and  cleaned  by  the  working  rollers  before  reaching  the 
flats.  The  flats  are  lifted  out  of  their  places  one  at  a  time,  for  the  purpose 
of  stripping  without  being  turned  over,  and  a  wire  brush  is  drawn  across 
the  face  of  the  flat  to  remove  the  dust  and  fly,  the  flat  being  gently 
pressed  down  on  the  brush  during  the  action  of  stripping.  The  stripping 
operation  is  eflected  by  a  cam  motion ;  it  is  particularly  ingenious  and 
simple,  and  imitates  stripping  by  hand. 

The  combing  machine  is  the  invention  of  Mr.  Heilmann,  of  Mulhouse, 
and  is  specially  adapted  for  combing  long  staple  for  fine  numbers.  The 
lap  is  placed  upon  two  revolving  wooden  rollers  at  the  top  of  the  machine, 
which  cause  it  to  unwind  and  deliver  the  sheet  down  an  inclined  guide  to 
a  fluted  steel  feeding  roller,  which  places  the  cotton  between  the  open 
jaws  of  a  pair  of  iron  nippers.  The  nippers  are  then  closed,  and  by  a  cam 
motion  are  made  to  approach  the  revolving  comb  cylinder,  and  the  cotton 
is  held  by  it  till  all  the  short  fibres  and  impurities  are  combed  out. 
The  combs  are  cleaned  at  every  revolution  by  means  of  a  cylindrical 
brush.  As  soon  as  the  combs  have  passed  through  the  cotton,  the  nippers 
recede  from  the  cylinder,  and  open,  to  allow  the  partly  combed  fibres  to 
be  drawn  out  from  the  lap  by  means  of  a  leather-covered  roller  working 
for  this  purpose  in  contact  with  the  fluted  segment  on  the  comb  cylinder, 
and  with  fluted  detaching  rollers.  The  drawing-out  of  these  fibres  causes 
the  ends  which  were  before  held  by  the  nippers  to  pass  between  the  teeth 
of  a  fine  top  comb,  and  prevents  any  waste  being  drawn  forward.  The 
machine  is  so  arranged  that  the  tuft  of  cotton  is  deposited  on  the 
detaching  roller  in  such  a  manner  as  to  overlap  the  ends  of  the  others,  and 
form  a  continuous  sliver,  which  is  deposited  in  a  can  revolving  slowly  on 
one  side  of  the  machine,  whilst  the  waste  is  coiled  in  a  can  on  the  other 
side.  Messrs.  Schlumberger  and  Co.  also  exhibit  roving  and  drawing 
frames,  and  a  self-acting  mule  of  excellent  construction. 

Messrs.  Stehelin  and  Co.  show  machinery  for  the  process  of  double 
carding,  consisting  of  a  breaker  carding  machine  with  working  and  clearing 
rollers,  a  lap  doubler,  and  a  "  finisher  card,"  mounted  with  eighteen  self- 
stripping  flat?,  on  Willman's  system.  They  also  exhibit  a  self-acting  mule 
of  442  spindles  of  good  workmanship,  with  four  pairs  of  drawing  xoUers. 
The  hack  of  the  carriage  forms  a  parabolic  curve  in  plan ;  by  this  arrange- 
ment increased  steadiness  is  secured. 

A  "finisher"  carding-machine  is  exhibited  by  Messrs.  Vallery  and  Dela- 
rocque,  of  Rouen,  fitted  with  Mr.  Dannery's  automatic  self-stripping  flats, 
which  is  somewhat  on  Willman's  principle. 

The  most  complete  series  of  machinery  for  preparing  wool  in  the  French 
department  is  that  of  Mr.  Mercier,  of  Louviers  (Eure),  and  consists 
of:  — 

1.  A  burring  and  opening  machine.  This  machine  is  self-feeding;  the 
wool  is  thrown  into  a  box  the  bottom  of  which  is  an  endless  lattice,  which 
works  towards  a  a  perpendicular  endless  lattice,  furnished  with  hook- 
shaped  teeth,  which  lift  the  wool  within  range  of  a  taker  in  roller  covered 
with  steel  spikes,  and  in  this  manner  a  nearly  uniform  supply  of  wool  is 
presented  to  the  first  revolving  beater  with  four  blades.  The  second 
revolving  cylinder  is  provided  with  four  rows  of  strong  teeth,  which  strike 
the  wool  and  pass  it  ovor  to  a  hollow  cast-iron  cylinder  22in.  in  diameter, 
covered  with  54i  rows  of  combs.  Between  each  comb-blade  there  is  a  longi- 
tudinal slit  in  the  cylinder  -Jin.  in  diameter,  which  tends  always  to  keep  the 
combs  free  from  dirt.  The  burrs  pass  away  through  a  grate,  and  the  wool 
is  taken  from  the  combs  by  a  revolving  brush. 

2.  A  set  of  three  carding  machines  having  4iin.  cylinders,  with  five 
workers  and  five  strippers,  about  one- fourth  the  diameter  of  the  workers. 
The  wool  is  delivered  to  the  "scribber"  or  breaker  carding  machine  by 
means  of  a  sell-fccding  and  burring  apparatus  similar  to  that  previously 
described.  The  wool  is  stripped  off  from  the  doffer  and  the  fleece  is  formed 
into  a  sliver,  which  falls  upon  an  endless  travelling  cloth  which  conveys  it 
to  the  intermediate  card.  The  sliver  is  then  formed  into  a  fleece  by  means 
of  "  Appcrley's  feeder,"  which  lays  it  diagonally  across  the  travelling 
lattice,  doubling  it  backwards  and  forwards  from  side  to  side.  This  card 
also  forms  a  continuous  sliver  which  is  passed  on  an  endless  travelling  cloth 
ti  the  "  condenser, "  likewise  provided  with  Apperley's  diagonal  feeding 
apparatus.  The  wool  is  stripped  from  the  doffer  cylinder  by  means  of  two 
stripping  rollers,  consisting  of  alternate  stripping  rings  and  blanks.  The 
top  roller  takes  off  25  alternate  strips  of  wool  and  a  waster  from  the  doffer. 
and  the  25  remaining  strips  ai-e  taken  off  with  a  waster  at  one  side  by  the 


bottom  roller  ;  these  strips  are  drawn  into  yarn  by  being  rubbed  in  passing 
between  two  endless  bands  of  leather,  with  an  alternate  movement  across 
the  strips. 

3.  A  double  carding  machine  with  self-feeding  apparatus  and  burring 
cylinder  for  the  preparation  of  long  wool.  The  wool  is  formed  into  a 
continuous  sliver  and  wound  into  balls  for  the  supply  of  the  circular  comb- 
ing machine.  This  machine,  which  is  of  highly  ingenious  construction, 
is  capable  of  combing  from  275  to  3301bs.  of  fine  Merino,  and  from 
440  to  5501bs.  of  ordinary  wool  per  day  of  twelve  hours.  It  consists  of 
a  circular  horizontal  comb  about  4ft.  in  diameter,  making  3i  revolutions 
per  minute ;  the  slivers  of  wool,  being  72  in  number,  are  placed  below 
on  bobbins,  and  the  ends  pass  through  separate  holes  in  the  fram- 
ing to  corresponding  troughs  or  guides.  These  troughs  are  raised  by  a 
cam  motion  in  such  a  manner  that  the  ends  of  the  slivers  are  raised  over 
the  revolving  comb  in  two  places,  one  opposite  the  other,  at  these 
points.  A  brush,  making  600  strokes  per  minute,  descends  and  places 
the  tuft  of  wool  upon  the  comb  and  upon  two  smaller  revolving  combs 
placed  tangentially  at  those  points.  In  this  manner  the  teeth  of  the 
combs  are  filled  with  wool,  and  in  revolving  the  ends  are  guided  by 
endless  leather  bands  between  fluted  rollers,  which  draw  the  tufts 
through  the  combs,  and  the  four  slivers  thus  formed,  pass  to  the  top 
of  the  machine,  and  are  formed  into  one  by  passing  through  rollers,  and 
wound  upon  a  bobbin.  The  short  wool  and  waste  remaining  between 
the  teeth  are  cleared  away  in  four  places  by  triangular  plates  or  clearers, 
and  are  passed  away  to  a  can  underneath  the  machine. 

4.  Two  self-acting  mules,  one  with  400  spindles  and  the  other  with 
450  spindles.  The  "  double  speed "  or  fast  and  slow  motion  is  applied 
with  two  pulleys,  the  change  being  obtained  by  a  traverse  of  the  straps 
and  two  runs  without  the  aid  of  gearing,  tlie  rim  out  of  action  in  either 
case  being  converted  into  a  currier  pulley. 

Mr.  Vouillon,  of  Louviers,  shows  a  machine  constructed  by  Mr.  Mercier, 
for  the  production  of  Jils  feittres,  or  threads  felted  by  a  rubbing  process 
instead  of  being  spun.  Thirty  slivers  from  the  condenser  are  wound  upon 
a  wooden  roller  placed  at  one  end  of  the  machine.  These  slivers  are 
drawn  into  yarn  by  being  passed  on  an  endless  band  of  felt,  covered  with 
linen,  under  four  rollers  covered  in  the  same  manner  ;  these  rollers  have 
an  alternate  motion  across  the  threads  which  are  wound  at  the  other 
end  of  the  machine.  A  steam  pipe  is  introduced  between  the  first  and 
second  rollers,  for  the  purpose  of  heating  the  wool  to  facilitate  the  opera 
tion  of  straightening  the  fibres. 

Some  improved  spinning  machinery  is  exhibited  by  Mr.  A^imont 
of  Vire,  and  consists  of  a  continuous  spinning  frame  with  100  spindles. 
The  rovings  wound  on  a  roller  are  placed  at  the  top  of  the  machine,  and 
are  conducted  between  a  pair  of  rollers  to  an  eye  through  which  they 
pass,  making  3,000  revolutions  per  minute.  The  thread  then  passes 
through  a  small  eye  in  a  piece  of  wire  attached  to  the  revolving  eye, 
and  in  this  manner  the  wool  is  spun.  The  requisite  tension  is  given  to 
the  thread  by  passing  over  two  rollers  made  of  tin  of  triangular  shape. 
The  thread,  after  leaving  the  revolving  eye,  passes  between  a  pair  of  rollers 
to  the  spindles.  The  coping  motion  is  produced  by  a  rack  and  pinion 
by  which  a  rail  carrying  a  guide  for  the  thread,  working  independently  of 
the  spindle  rail,  is  caused  to  traverse  the  thread  on  the  spindle.  The 
conical  ends  of  the  cops  are  formed  by  the  irregular  rising  and  falling  of 
the  rail  carrying  the  spindles,  which  is  produced  by  a  cam  motion ;  the 
winding  as  well  as  the  twisting  is  continuous,  and  the  cops  wound  by  this 
machine  are  wound  extremely  hard. 

Messrs.  Pierrard-Parpaite,  of  Reims,  show  some  highly  important 
machinery  for  cleaning  and  dressing  wool,  consisting  of  burring,  opening 
and  carding  machines,  and  machinery  for  freeing  the  fleece  from  oil.  A 
continuous  spinning-frame  is  also  exhibited  by  this  firm,  the  principal 
peculiarity  of  which  consists  in  the  driving  of  the  spindles  and  flyers  quite 
independently  of  each  other,  and  at  different  speeds.  Each  spindle  can 
be  thrown  out  of  gear  by  a  simple  arrangement,  without  stopping  tho 
machine.  The  bobbins  filled  with  rovings  are  placed  on  a  creel  at  the 
top  of  the  machine.  The  rovings  pass  through  the  usual  drawing  rollers 
towards  the  spindle ;  the  flyer  is  formed  with  arms  of  equal  length,  with 
a  spiral  groove  cut  out  in  each  of  them,  and  mounted  on  a  tube  through 
which  the  thread  passes,  and  is  led  towards  the  spindle,  and  protected 
from  the  centrifugal  force  occasioned  by  its  large  speed. 

Messrs.  Stehelin  and  Co.,  besides  some  wool-carding  machines,  which 
are  not  shown  at  work,  exhibit  a  novel  circular  wool-combing  machine.  The 
slivers  wound  upon  bobbins  are  placed  on  a  creel  and  their  ends  passed 
between  a  pair  of  fluted  rollers.  The  wool  is  then  taken  by  an  endless 
comb  formed,  in  an  ingenious  manner,  of  a  series  of  bars  with  teeth 
which  are  supported  and  advanced  by  two  screws.  When  each  bar  in 
turn  has  reached  the  end  of  its  course,  it  drops  down  upon  another  screw 
revolving  in  a  contrary  direction,  and  is  brought  back  and  raised  by  a 
cam  into  its  former  place.  The  wool  is  taken  next  by  a  pair  of  nippers  from 
the  comb ;  from  the  nippers  it  is  taken  by  another  comb  at  the  end  of  a 
radius  rod  which  then  places  the  tuft  directly  over  the  circular  horizoutal 
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comb,  on  which  it  is  placed  by  a  descending  brush,  after  making  about 
one  quarter  revolution.  The  ends  of  the  wool  are  conducted  by  an  endless 
leather  strap  and  drawn  by  a  pair  of  fluted  rollers  through  a  hollow 
revolving  cone  through  which  the  wool  passes  to  the  coiling  can.  The 
combs  are  cleaned  by  triangular  clearers,  and  the  waste  passed  off  to 
another  can  on  the  opposite  side  of  the  machine.  The  produce  of  this 
machine  is  200  to  GOOlbs.  of  wool  per  day. 

Another  equally  ingenious  and  perhaps  more  simple  circular  combing 
machine  is  shown  by  Messrs.  Morel  &  Co.,  of  Roubaix  (Nord).  In  this 
machine  the  wool  is  fed  in  from  each  side,  so  that  a  description  of  one 
feeding  apparatus  will  be  sufficient.  The  machine  consists  principally  in  a 
revolving  comb  about  4ft.  in  diameter.  The  ends  of  the  15  slivers  wound 
upon  bobbins  fixed  on  a  creel  are  brought  forward  by  an  arrangement  of 
combs  over  the  inside  of  the  circular  comb,  where  they  are  seized  by  a 
pair  of  pincers  and  placed  upon  the  teeth  by  a  descending  brush  ;  the  ends  of 
the  tufts  of  wool  on  the  comb,  after  making  about  a  quarter  turn,  are  drawn 
ty  endless  bands  of  leather  and  pass  between  fluted  rollers  to  a  coiling 
can.  The  waste  is  cleaned  from  between  the  teeth  by  triangular  clearers 
and  passed  to  another  can.  The  production  is  about  7001bs.  per  day  of 
twelve  hours.  The  combs  are  fixed  on  the  top  of  a  revolving  cylinder, 
inside  of  which  projections  are  cast,  forming  cam  motions  for  giving  move- 
ment to  the  nippers  or  seizers,  the  placing  brush,  etc. 

CTo  be  continued.) 


VANDENKERCHOVE'S    SINGLE   AND  DOUBLE   CYLINDER 

STEAM   ENGINES. 

( 'Belgian  Section,  Class  53,  No.  40.) 

Mr.  Prosper  Vaudenkerchove,  engineer,  of  Ghent,  exhibits  in  this  section 

two  horizontal  steam  engines,  one  of  which  is  constructed  upon  the  Woolf 

double-cylinder   plan,    with  certain  modifications ;    whilst  the  other  is  a 

one-cylinder  engine,  with  separate  slide  valve  and  exhaust  arrangements. 

1. — DOTJBLE-CYLIKDEE   ENGINE. 

In  this  engine  the  principle  of  working  the  pistons  of  the  two  cylindei-s 
in  opposite  directions  {a  marche  inverse),  i.e.,  so  that  the  piston  of  one 
cylinder  is    at  the  top   of  its  stroke,  whilst  that  of  the  other  is  at  its 


bottom,  has  been  applied.  Our  readers  will  remember  that  the  same 
principle  was  successfully  carried  out  by  Messrs.  Randolph,  Elder,  and  Co., 
of  Glasgow,  to  the  engines  of  the  Callao,  Lima,  and  Bogota,*  but  in  all 
these  the  cylinders  are  vertical,  or,  to  speak  more  correctly,  they  lie 
diagonally  to  each  other.  At  the  "  Regional "  Exhibition  of  Ronen,  in  1859, 
a  16-horse  power  horizontal  engine,  constructed  on  the  same  plan,  by  Messrs. 
Boudier  Freres,  was  at  work,  in  which  the  two  cylinders  and  their  jackets 
were  cast  in  one  piece;  a  similar  engine  has  been  exhibited  by  Messrs. 
Boudier  at  Paris  this  year.  Mr.  Vandenkerchove's  engine  is  also  hori- 
zontal, but  of  a  much  larger  size,  and,  besides,  it  has  a  peculiar  slide- 
valve  arrangement  shown  in  our  illustrations.  The  chief  dimensions,  &c., 
of  this  engine  are : — Diameter  of  large  cylinder,  24in. ;  diameter  of  small 
ditto,  12in. ;  length  of  stroke  for  both  cylinders,  4ft. ;  length  of  connecting 
rods,  9ft.  6in. ;  diameter  of  fly-wheel,  16ft.  It  is  designed  to  work  at  a 
pressure  of  451bs.'  per  square  inch,  and  a  cut-oflf  at  ths  of  the  stroke. 
Under  these  conditions,  and  with  36  revolutions  per  minute,  it  will  yield 
110  indicated  horse-power. 

In  our  illustrations,  Eig.  1  (see  next  page)  shows  a  sectional  plan  of  the 
cylinders ;  Fig.  2  a  cross  section  of  the  same  through  a  —  )3  at  the 
bottom,  and  Fig.  3  a  cross  section  through  y  —  S  in  the  middle  of  the 
cylinders.     The  scale  of  these  engravings  is  lin.  to  the  foot. 

The  chief  feature  in  which  Vandenkerchove's  arrangement  varies  from 
Randolph  and  Elder's  are : — 

1.  The  greater  proximity  of  the  two  cylinders  to  each  other,  which  is 
attained  by  interposing  only  a  plate,  instead  of  a  D  valve  between  both 
— a  system  for  which  the  Belgian  firm  took  out  a  patent  some  years  ago. 

2.  There  is  a  more  rapid  communication  between  the  two  cylinders,  the 
intermediate  slide-valve  having  two  apertures  instead  of  one,  and  both 
valves  being  actuated  by  twisted  cams,  instead  of  eccentrics. 

3.  The  travel  of  the  slide-valve  is  shorter  than  in  Randolph  and  Elder's 
arrangement,  and  by  this  means  the  size  of  the  valve-bo.x  and  the  clearance 
are  reduced  to  smaller  proportions. 


The  letters  of  reference  in  all  the  three  figures  denote: — 

A  B  high  pressure  and  low  pressure  cylinder- 

Ai  Bi  High  and  low  pressure  piston. 

C  C  frame  upon  which  the  engine  is  fitted. 

D  valve-box  containing  the  valves  E  and  G  G. 

E  sluice-valve,  by  means  of  which  steam  is  admitted  into  the  spaces 
between  the  cylinders  A  B  and  their  jackets  a  h. 

F  F  equilibr.ated  expansion  valves,  admitting  the  steam  into  the  high- 
pressure  cylinder  on  its  emerging  from  the  jackets,  and  cutting  it  ofli'  at 
wiU, 

jP/ ports  through  which  the  steam  enters  the  cylinder  A. 

G  condensed-water  pipe,  and 


g  condensed-water  cock. 

H  H  slide-valve  between  the  two  cylinders. 

7i  h  ports  leading  from  the  high  pressure  to  the  low  pressure  cylinder. 

I  exhaust. 

J  exhaust-pipe  leading  to  condenser. 

K  shaft  fitted  with  hollow  shaft  L  and  cams  M,  actuating  the  expansion 
valves  F  F  by  means  of  the  spindle  m  and  the  lever  n. 

N  lever  for  regulating  the  cut-oflf,  actuated  by  the  governor  or  by  hand. 

The  mode  in  which  the  double-cylinder  principle  Las  been  carried  out 
in  this  engine  (though  somewhat   complicated,   and  rather  delicate)   as 


*  See  The  Akxizan-  for  October  1, 1859,  p.  254,  and  Aug.  1, 1860,  p.  217,  and  plate  175 
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y  Fig  :  1  ■ 


well  as  its  general  arrangement,  reflect  high  credit  on  the  makers ; 
some  details  of  the  construction,  however,  are,  in  our  opinion, 
open  to  ohjection-  The  economic  working  of  an  engine  is  decidedly  of 
the  highest  importance,  even  in  countries  where  the  price  of  fuel  is  very 
low;  nevertheless,  the  first  cost  should  not  be  disregarded,  and  costly 
arrangements  in  the  individual  parts,  more  especially  such  as  would  in  no 
way  tend  to  reduce  the  consumption  of  fuel,  should  be  avoided.  Now, 
Mr.Vandenkerchove's  fly-wheel,  having  16ft.  in  diameter,  consists  of  as 
many  as  thirty-three  pieces,  and  the  eight  arms  are  each  separately  fitted 
to  the  crown  and  into  the  boss.  Such  and  similar  arrangements  are  not 
admissible  in  a  country  in  which  the  price  of  labour  ranges  far  higher  than 
that  of  the  raw  material.  Similar  strictures  might  be  made  on  several 
other  parts  of  the  engine.  For  the  remainder,  however,  we  may  say  that 
the  principle  itself  upon  which  it  was  constructed,  is  perfectly  sound,  and 
to  judge  from  indicator  diagrams  we  have  before  us,  the  results  obtained 
appear  very  favourable. 

2.— SlNGLE-CllISDEE   ENOINE. 

In  its  general  appearance  and  in  the  details  of  the  construction  this 
engine  varies  but  little  from  the  double-cylinder  one  just  described.  Its 
chief  dimensions  are  : — Diameter  of  cylinder,  30in. ;  stroke  of  piston,  5ft. ; 
length  of  connecting-rod,  12ft.  j  diameter  of  fly-wheel,  18ft.  It  is 
designed  to  work  at  a  pressure  of  451b.,  and  the  steam  may  be  cut  off  at 
one-fifth  of  the  stroke.  The  indicated  power,  "  guaranteed  by  contract," 
is  180  horse.  In  this  engine  the  slide-valve  arrangement  is  similar  to 
that  of  the  double-cylinder  engine  shown  in  Pigs.  1  to  3.  Its  working, 
also,  appears  satisfactory  enough  ;  but  some  of  the  details  of  the  construc- 
tion are  open  to  improveirent,  and  we  have  a  very  decided  objection 
to  the  aspect  of  the  fly-wheel.  We  may  observe  that  in  both  these 
engines  the  toothed  gearing  is  fitted  to  the  crown  of  the  fly-wheel,  and 
consists  of  si.\teen  separate  pieces. 

We  are  given  to  understand  that  a  pair  of  Mr.  P.  Vandenkerchove's 
engines  are  at  present  at  work  at  Messrs.  Morel  and  Verbeke's  cotton 
mill,  Ghent,  and  that  they  give  general  satisfaction.  From  some  further 
particulars  which  the  same  makers  have  kindly  furnished  ns  we  gather 
that,  upon  an  experiment  made  some  time  ago,  an  indicated  power  of  222 
horse  was  obtained  from  an  engine  of  the  one-cylinder  class  exhibited  at 
Paris,  with  the  steam  cut  oft"  at  one  si.\th  of  the  stroke,  and  an  initial 
pressure  of  551bs.  and  mean  pressure  of  321bs,  per  square  inch. 


STILMANT'S  RAILWAY  BRAKE. 
{French  Department,  Class  03,  No.  4.5.) 
The  Eastern  Railway  Company  of  France  exhibit,  among  Tarioiis  other 
articles,  a  goods  truck,  built  at  the  Company's  Works,  in  La  Villette,  and 
furnished  with  Stilmant's  brake,  called  frein  a  entrainement.  This  brake 
is  now  in  very  general  use  in  the  carriages  and  trucks  of  that  company,  as 
well  as  those  of  the  Northern  and  Western  Railways  of  Franco.  Tho  brake- 
blocks  are  made  of  cast-iron,  and  are  suspended  to  the  carriage  frame  by 
moans  of  links  having  oval  holes  for  tho  suspending  pins,  so  as  to  permit  a 
certain  amount  of  vertical  movement.  Thoy  are  connected  by  adjustable 
rods  to  a  pair  of  inclined  slides.  Between  these  works  a  wedge,  foimed  of 
two  parts  jointed  together,  which  readily  accommodates  itself  to  the  varying 
inclination  of  the  slides  as  the  latter  open,  and,  being  connected  to  these  by- 
dovetails,  it  draws  them  together  when  raised,  or  forces  them  apart  when 
depressed.  A  link  connects  the  wedgo  to  a  short  lever  fixed  on  a  rocking 
shaft,  which  is  carried  by  bearings  fixed  to  tho  carriage  frame.  Upon  the 
same  rocking  shaft  a  long  lever  is  placed,  by  which  the  power  of  the  brakes- 
man is  applied  either  directly,  or  by  means  of  a  screw  and  hand-.vheel.  By 
the  arrangement  and  proportioning  of  tho  various  parts  of  this  brake  the 
skidding  of  the  wheels  to  which  it  is  applied,  is  eft'eotupUj'  prevented.   ;  fgj 


FIRE  ENGINES  AT  THE  PARIS  EXHIBITION. 

Steam  Fiee  Es-gines, 
Of  these  there  are  specimens  by  three  makers,  viz.,  Messrs.  ^lazeline, 
of  Havre  ;  Merryweathor  &  Sons,  of  London ;  and  Shand,  Mason  and  Co.,. 
of  London, 

Hand-woeked  Fiee  Eicgines. 
Their   numbers  are  legion   and  range  from  the  small  engines  of  Coa-- 
stantinople,    carried   on  men's  shoulders,  and  those    from    nearly  every 
country  in  Europe,   to  tbe  London   Brigade  engine,  drawn  by  a  pair  of 
horses  and  carrying  the  firemen  with  all  their  implements  upon  it. 

Desceiption  of  Si'EAjr  Fiee  E^'■GIyES. 

The  engines  exhibited  by  Messrs.  Mazeline  (Class  53,  No.  147)  is  upoo. 
the  system  of  Lee  and  Larnard,  of  New  York,  and  is  similar  to  one  made- 
by  Easton  and  Amos,  of  London,  for  the  Crystal  Palace  Competition  ia 
1863.  The  double  cyluiders  are  horizontal  and  worked  at  a  short  stroke, 
but  without  circular  motion. 

Tbe  engines  by  Merryweather  and  Sons  (Class  53,  No.  26),  are  similar 
to  those  exhibited  by  them  in  London  in  1863,  being  horizontal,  both 
with  single  and  double  cylinders,  and  like  Lee  and  Larnard's,  without 
circular  motion,  but  worked  at  a  long  stroke. 

Of  the  engines  exhibited  by  Shand,  Mason  and  Co.,  (Class  53,  No.  36),. 
one  is  a  vertical  engine  with  single  cylinder,  as  exhibited  by  them  in 
London  in  1863;  and  the  other  a  horizontal  one  with  double  cylinders- 
on  the  bucket  and  plunger  principle,  tbe  first  engine  of  the  kind  yet 
constructed. 

Teials. 

The  jury  Inspection  of  the  fire  engines  having  been  accomplished  ou 
April  17th,  the  first  trial  took  place  on  the  23rd  of  April.  The  small 
engines,  one  each  by  Shand,  Mason  and  Co.  and  Merryweather  and  Sons,, 
were  simultaneously  worked  from  tbe  Seine;  the  hose  from  each  being 
conducted  to  the  iron  light-house ;  320ft.  were  attached  to  the  engine 
of  Merryweather  and  Sons,  and  by  some  oversight  one  additional  length, 
of  36ft.  to  that  of  Shand,  Mason  and  Co.  The  engine  of  the  former 
was  got  to  work  in  the  shortest  time,  but  a  slightly  greater  height 
was  attained  by  the  jet  of  the  latter  as  shewn  against  the  lighthousej, 
the  diameter  of  the  jet  of  each  engine  being  one  inch. 

Next  came  the  turn  of  the  large  engines,  one  by  each  of  the  three 
makers.  Messrs.  Merryweather  and  Son  declining  to  work  tlieir  engine 
at  this  trial,  as  It  had  only  that  morning  arrived  at  the  Exhibition 
from  London,  the  two  others  alone  were  tried,  being  worked  from  the 
Seine.  The  result  of  the  various  trials  was  that  Shand,  Mason  and  Co. 's 
engine  threw  two  jets  each  liin.  diameter,  at  the  same  time,  higher 
and  farther  than  the  Havre  engine,  which  threw  one  of  a  smaller  size. 

The  second  trial  took  place  on  the  following  day,  the  24th  April,  when 
Messrs.  Merryweather  and  Sons'  large  engine  worked  from  the  lighthouse 
lake  through  one  40ft.  length  of  hose.  Steam  was  got  up  slowly  without 
regard  to  time,  and  a  jet  l=fln.  diameter  was  frequently  thrown  to  a  little 
above  the  projecting  gallery  of  the  lighthouse.  IMessrs-  Shand,  Mason  and 
Co.  not  having  had  time  to  complete  tlie  experiments  with  their  large 
engine,  and  also  to  get  Into  the  Exhibition  before  the  10th  Mtircb,  asked 
for  a  few  days  delay  before  working  alongside  the  lighthouse;  the  jury 
at  once  acceded  to  this  request. 

The  third  trial  could  not,  on  account  of  the  demands  upon  the  time  of 
the  jury,  be  arranged  for  an  earlier  date  than  the  18th  May.  On  the 
morning  of  that  day  Shand,  !Mason  and  Co.'s  large  engine  was  placed  in 
position  by  the  lighthouse  lake,  but  the  officers  of  the  Imperial  Com- 
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mission  Lvnraediateiy  intotfered  and  would,  on  no  account,  allow  the  engine 
to  be  wocked  there,  ss  they  stated  that  upon  the  former  occasion  great 
damaget-.ad  been  dene  to  the  grounds, -etc.  The  only  alternative  left  was 
to  takeVne  engine  tc  the  British  Annexe  by  the  Seine  and  work  it  there, 
projecfiitg  tlie  water  across  the  river. 

'  The.bftller  fir&v.'ns  laid  with  ordinary  v.-ood  and  shavings,  no  inflammable 
msterial  *eing  used.  A  light  was  applied  about  a  quarter  before  three 
o'clock  jitd  in  11  iclnutes  .ind  20  seconds  lOOlbs.  steam  pressure  was 
obtained.  The  engine  was  then  started  drawing  instantly;  the  vertical 
depth  beieg  22ft.  fietn  the  level  on  which  the  engine  was  placed,  to  the 
surface  otihe  water"  in  the  Seine.  Witb  the  2in.  jet  1201b.  water  pressure 
was  reacUed  and  thegreat  height  attained  astonished  all.  The  members 
of  the  jurjvexpressed- themselves  much  pleaded  with  the  power  and  steadi- 
ness of  the-engine.-and  particularly  noticed  the  excellent  steaming  power 
of  the  boiki,  the  furaace  door  being  open, about  half  the  time.  The  2in. 
jet  was  oeet:sianar.y  <;hanged  for  one  2iin.  diameter,  but  the  engines 
worked  continuously  dcring  the  experiments, 
and  two  hosKS. 


i^hich  lasted  between  one 


RAILWAY  iSNGDraa]RING  AND  MAX^a-GEMENT  IN  FRANCE. 
The  official  K:atalogi:;e  of  tho  Paris  Exhibition  contains,  at  the  head  of 
,,^.cb  class,  an  expose  9I  the  past  and  present  state,  and  the  future  prospects 
,,<jf,  each  of  tlie  French  industries  the  products  of  .T\'hich  are  comprised  in  the 
,  <;lacs  noticed.  Most  of  tlia^e  papers  were  written  by  prominent  members  of 
■  the'Imperial  Consaaissior.,  and  a  selection  of  some  .pf  them,  which  we  give  in 
;  translation,  ■wOl  denbtlesa,  ,b«  welcome  to  most  of  sur  readers. 

Th€  follo\ying  paper,  pi;6j£xed  to  the  list  of  ai-ticJos  exhibited  in  Class  G3 
(railw&y  plant  and  rolKpg  stock)  ^vas  conti-ibuied  by  Messrs.  Eugeue 
Flachat  and  ^Mathieti,  Owing  to  the  special  nature  of  this  industry,  the 
,  commits  e  thought  pa^oper  „to  confine  themselves  chiefly  to  collecting  the 
jnost  iBij6H-''rtant  statistical  dafia  relating  to  railways  in  France. 

■RAiLwy^/  COiVSTEUCnox.— thi  January  the  1st,  1S&>.  the  total  length  of 
FKanch,  V$iiw-ays  for  "which  concessions  had  been  grasited  to  the  various 

coBjpsiaisSsx'.moiuited  to  about   ., -21,000  kilometres, 

of  wjjieh,tt^-e  were  in  operation  _ 13,570  ,, 


Thei*  repjiifn  to  be  completed  .., 7,i30  ,, 

The  iotal  «ptt  of  the  hnes  in  operation  amounts  to  6,824  million  francs 
.(£272,tM)O,6O0).  of  which  5,810  miilioawere  defrayed  by  the  eompanies,  and 
•.984  million  .by  the  State.  The  espenses  to  bo  fm-ther  incitrred  by  the 
.companies  for  the  hnes  that  remain  to  I>3  completed,  amount  to  about  1,900 
-.itillion  fraiics. 

The  lines  comifeted  cost,  therefow,  500,000  francs  per  kilomoti-e 
,•(^32,180  per  nxile\), /ind  those  remaining  to  be  completed  are  estimated  at 
:255f000  francs  per  Mlometre  (£lG,-tl2  per,n;ile). 

AVith  the  exception  of  a  few  local  and  se.eondary  lines,  the  whole  net  of 
'Jli'ent^  railways  has  hmn  allotted  to  six  great  companies,  of  tho  working  of 
•■5S;hich  vho  following  tuh'Jlai'  statement  gives  a  correct  idea  : — 


Kilometres. 

0 
ti 

0    > 

si 

j2  a 
S5 
=  --' 
?5 

Expenditure  in  francs. 

Xawe  of  Company. 

Con- 
ceded. 

In  ope- 
ration. 

Car- 
riages. 

Goods, 
Trucks, 

and 
Wagons. 

For  Rolling 

Stock   and 

Eepaiiing 

Shops. 

For  Plant. 

1,613 
3,088 
2,520 
4,199 

5,817 
2,252 

1,197 
2,512 
1,857 
3,067 

3,198 
1,496 

549 
762 
514 
690 

1,262 
287 

1,032 
1,962 
1,770 
1,945 

2,108 
878 

13,123 
16,316 
10,160 
12,299 

35,659 
9,092 

92,172,022 
115,832,561 

85,734,3  42 
102,140,000 

223,770,000 
70,827,885 

Eastern    

Western  

Orleans 

Paris,  Lyons,  and 

Total  of  6  great 
Companies  

Average  per  kilo, 
in  operation  .... 

19,489 



1,511 

13,327 
243 

4,064 
0.34 

9,695 
0.73 

! 

96,649  1  690,476,810 
7.21  \           51,810 

647,265,800 

48,563 
8,383,600 

1 

1    : 

Total   . 

21,000 

13,570 

1 

i 

655,707,968 

1 1                1 

Working  Expenses. — In  1865,  the  expenses  for  working  and  keeping  in 
repair  the  roUing  stock  amoimted  to  about  36,650,000  francs,  being  2,800 
francs  per  kilometre  ;  and  the  plant  about  15,000,000  francs,  or  1,150  francs 
per  kilometre.  Altogether  this  item  amounted  to  51,650  000  francs,  or 
3,950  francs  per  kilometre, 


Traffic. — The  following  general  data  result  from  the  traffic  returns-  of 
the  French  liues  diu-ing  1865  : — 

Avei-age  number  of  kilometres  in  operation 13,239 

Total  number  of  passengers 84,025,516 

Average  distance  travelled  over  per  passenger  40  kilometres. 

Number  of  passengers    x    average  number  of 

kilometres    3,340,6.39,807 

Total  of  goods  carried      34,019,430  tons. 

Average  distance  per  ton  carried 152  kilometres; 

Number  of  tons  x  average  number  of  kiloms.    5,172,824,825 

Receipts  from  passengers    184,21.5,213  francsi 

goods 314,609,184     „ 

„  miscellaneous  sources     80,032,474    ., 

Total  gi'oss  income 578,856,871  francs. 

--   ...     £23,154^275 
Average  price  of  carriage : — 

Per  passenger  and  kilometre 0;0553-francs. 

Per  ton  of  goods  and  kilometre 0.0608     „ 

Total  working  expenses 266,202,095     ,, 

Average  gross  income  :  expenditiu-e 1:0.4598     „ 

Personnel. — The  personnel  of  the  railway  comj^anies  consists  of  the  per- 
manent staff,  which  is  in  some  manner  inooiporated  with  the  companies, 
and  the  personnel  en  regie,  i.e.,  the  workmen  of  the  repairing  shops, 
labourers,  and  other  hands  whose  employment  is  more  of  a  temporary 
character. 

On  January  1,  1866,  there  were  employed  by  the  companies : — 

On  the  permanent  staff    60,160 

Workmen,  laboiu'ers,  &c 51,300 

Total  111,460  men. 

Repairing  Shops. — The  whole  of  the  rolling  stock  is  generally  kept  in 
repair  by  the  companies  in  their  own  shops.  The  number  of  employes  and 
workmen  engaged  in  these  amounts  to  about  20,000  for  tho  whole  of  the 
lines,  and  the  aggregate  of  their  wages  to  about  23,350,000  francs,  or  1,167 
francs  (£46  15s.)  per  man  per  annum. 

Besides  keeping  their  rolhng  stock  in  repair,  some  of  the  companies  build 
their  own  engines  and  carriages.  In  1865  they  turned  out  32  engines,  37 
tenders,  32  carriages,  and  2,570  waggons,  the  total  cost  of  which  v?as 
9,180,000  francs. 

In  all  the  companies'  workshops  the  piecework  system  {niarchandage)  is 
carried  on  on  a  largo  scale,  by  workmen  clubbing  together,  and  sharing  the 
profits,  in  proportion  to  the  rate  of  wages  of  each  of  them.  The  results 
derived  from  this  system  are  most  beneficial,  and  its  organisation  foi-ms 
a  nucleus  for  co-operative  societies. 

Private  Engineering  Works — Besides  the  companies'  works,  there  are 
six  establishments  for  the  construction  of  locomotives  :  of  these,  two  are  in 
Paris,  two  in  Alsatia,  one  at  Creuzot,  and  one  at  Fives-LiUe,  turning  oi"-!; 
altogether  some  450  engines  and  tenders  per  anniun. 

Railway  carriages  and  waggons  are  built  in  nine  private  establishments, 
of  which  6  are  in  Paris,  2  in  Alsatia,  and  1  in  Lyons.  These  turn  oirti 
about  1,500  carriages  and  12,000  waggons  per  annum. 

The  aggTegate  value  of  all  these  constructions  amounted  in  1865  to 
54,500,000  francs  (£2,810,000),  made  up  as  follows  :— 

436  locomotive  engines  and  371  tenders...     2 6, 700, 000 francs. 

1,439  carriages 8,000,000       „ 

31,056  waggons  19,800,000       „ 

These  figm-es  comprise  the  rolling  stock  imported  from  abroad. 

These  various  industries  give  employment  to  some  10,000  hands. 

AVoBKSHOPS  AND  Forges  for  the  supply  of  railway  plant,  besides  rails, 
are  to  be  found  all  over  Franco.  Their  number  rs  very  considerable.  Some 
estabhshments  engaged  in  special  branches  of  railway  work  are  fitted  up  on 
a  very  large  scale,  but  no  statistical  data  on  these  can  be  given. 

The  manufactm-e  of  rails  is  concentrated  in  thirteen  large  ironworks 
situated  in  om-  coal  districts.  Of  these,  two  are  in  the  North,  two  in  the  ■ 
East,  three  in  the  Loire  district,  two  in  the  Bassin  d'Alais,  t-^'o  in  the- 
Bassin  d'Aubin,  one  in  the  Commentry,  and  one  in  the  Creuzot  district. 

In  1862,  being  the  year  in  which  the  production  attained  the  highest 
figm-e,  these  works  supplied  a  total  of  205,000  tons  of  rails,  worth  about 
40  million  francs  (£1,600,000).  In  1865  the  total  suppty  amounted  to 
184, 131  tons. 

Exportation. — The  various  engineering  establishments  exported  in. 
1865  :— 

193  locomotives  and  171  tenders,  worth...     11,900,000  francs. 

420  carriages,  worth 2,700,000     „ 

1,868  waggons,  worth  5,200,000     „ 

Total    19,800.000  francs. 

=  £796,000 

These  figures,  compared  with  those  given  as  the  aggregate  production  of 
France,  show  that  more  than  one-third  of  the  whole  roUing  stock  mannfac-  - 
tured  during  1865  was  exported. 
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Of  rails,  about  32,860  tons,  -svorth  6,200,000  francs,  went  abroad  in 
1865. 

Improvements  in  Plant  and  Rolling  Stock. — The  improvements  made 
during  the  last  ten  years  in  the  construction  of  railway  materiel  consist 
chiefly  in  the  greater  power  given  to  locomotives  for  ascending  inclines  of 
from  25  to  30  millimetres  per  metre  (1  in  40  to  1  in  33.3),  and  dragging 
loads  of  from  600  to  700  tons  on  inclines  rising  from  4  to  5  millimetres  per 
metre  (1  in  25  to  1  in  20).  Thiis,  their  tractive  power  has  been  raised  up 
to  7  tons. 

The  substitution  of  coal  for  coke  has  been  generally  carried  out  by  using 
smoko-consmning  apparatus,  or  heating  the  engines  with  well-selected 
close-burning  coal. 

The  passenger  carriages  have  been  made  more  roomy  and  comfortable. 
Waggons  are  now  constructed  with  greater  solidity  than  heretofore.  Their 
carrying  power  has  not  exceeded  the  limit  of  from  8  to  10  tons.  In  some 
special  cases  it  has  been  carried  up  to  15  tons. 

Various  means  for  increasing  the  safety  of  trains  and  passengers  have 
been  devised,  and  are  now  being  practically  applied.  Among  these  we  may 
quote  : — 

1st.  The  electric  apparatus  for  permitting  railway  giiardsto  commimicate 
with  each  other,  and  j)assengers  to  communicate  with  the  guards,  and  which 
are  being  experimented  upon  on  all  the  great  lines. 

2nd.  The  improvements  in  signalling  on  railways,  by  connecting  the 
points  with  the  signal-discs,  and  thus  establishing  a  simultaneous  action  of 
both. 

Moreover,  railway  brakes  have  been  improved,  but  they  have  not  ceased 
to  work  merely  as  moderators  of  the  speed  of  trains  ;  instantaneous  action 
has,  hitherto,  been  carefully  avoided. 

Next  to  powerful  locomotive  engines,  much  attention  is  also  bestowed 
by  engineers  on  small  mining  engines,  which  will  prove  of  great  utility  in 
futm'e  years  for  the  working  of  small  local  railways. 

As  regards  the  material  used,  we  may  mention  the  introduction  of  cast 
steel  in  the  manufacture  of  plates  for  steam  generators.  Sonre  endeavours 
are  also  being  made  for  substituting  iron  for  wood  in  the  frames  of  carriages 
ajid  trucks,  and  for  railway  sleepers. 

Lastly,  as  regards  the  cost  of  manufacture,  the  following  changes  have 
taken  place  since  the  last  French  Exhibition  : — The  price  of  locomotives  in 
1855  averaged  2f.  10c.  per  kilo. ;  in  18G6  it  amoimted  to  If.  75c.  Tenders 
averaged  If.  20c.  in  1855,  and  are  now  about  90c.  per  kilo.  The  price  of 
rails  at  the  works  was  320f.  per  ton  in  1855  ;  it  is  now  about  185f.  These 
figures  will  give  a  fair  idea  of  the  reduction  in  price  that  has  taken  place  in 
all  articles  used  for  railways. 

Feiendly  and  Provident  Aerangemekts. — All  the  great  railway 
companies  have  organised  relief  and  superannuation  funds  for  their 
numerous  employes,  and  most  of  them  contribute  amounts  proportionate  to 
those  paid  by  their  servants.  Besides,  provision  and  clothing  stores  have 
been  established  on  some  lines,  supplying  necessaries  at  from  ton  to  fifty 
per  cent,  below  the  usual  prices.  In  the  great  centres  of  population  there 
ai'ealso  well-managed  "refectories,"  in  which  workmen  and  other  employes, 
as  well  as  their  families,  may  procure,  at  a  very  low  charge,  all  articles  of 
food  ready  prepared.  They  are  supphed  to  railway  servants  on  trust,  up 
to  an  amount  proportionate  to  their  wages  or  earnings.  At  the  time  when 
bread  was  verj'  dear,  the  companies  used  to  give  all  their  servants  earning 
less  than  l,500f.  per  annvmi,  an  advance  corresponding  to  the  rise  in  the 
price  of  bread. 

Finally,  it  may  be  stated  that  the  establishment  of  evening  classes  for  the 
instruction  of  workmen,  and  of  day  schools  for  the  children  of  all  employes, 
tends,  besides  the  institutions  heretofore  mentioned,  to  improve  the  moral, 
intellectual,  and  material  condition  of  those  engaged  in  the  working  of 
railways. 


evident,  and  cue  of  the  most  obvious  reforms  in  that  direction  was  the 
substitution  of  coal  for  coke. 

When  coal-burning  was  first  adopted,  few  of  the  furnaces  of  locomotives 
were  at  all  suited  for  the  consumption  of  their  own  smoke,  and  the  smoke 
nuisance  began  to  assume  considerable  proportions ;  and  as  a  necessary 
consequence  a  great  number  of  plans,  good,  bad,  and  indifferent,  sprang 
into  existence  which  had  for  their  object  the  prevention  or  at  least  the 
abatement  of  smoke. 

The  universal  abandonment  of  coke  as  fuel  in  locomotive  furnaces  is 
now  in  rapid  progress,  and  a  reversion  to  the  use  of  the  combustible  in  its 
normal  condition  as  coal  will,  in  the  course  of  a  few  years,  become  an 
accomplished  fact:  it  is,  therefore,  of  immense  importance  to» obtain  a 
simple  and  efficient  coal-burning,  or  smoke-consuming,  furnace. 

Amongst  the  various  contrivances  for  effecting  this  object,  one  of  the 
most  efficient  and  by  far  the  simplest  we  have  seen,  is  fitted  in  the  passenger 
locomotive  illustrated  in  the  accompanying  Plate  317. 

Figs.  1  and  2  are  a  longitudinal  section  and  a  sectional  plan,  and  Figs. 
3  and  As  cross  sections  of  this  engine.  Fig.  5  is  a  cross-section  showing  the 
gear  plate  and  the  valve  gear  attached  thereto.  It  will  be  observed  th.at 
the  bars  of  the  furnace  are  considerably  longer  than  usual,  and  are  placed 
at  an  angle  of  about  30°,  or  at  such  an  inclination  that  the  jolting  of 
the  engine  when  running  would  cause  the  coals  gradually  to  slide  down  the 
bars.  Now  it  is  obvious  that  if  the  coals  are  only  placed  just  within  the 
furnace  door,  or  on  the  dead  plate,  the  smoke  given  off  by  them  will  be 
consumed  by  the  incandescent  fuel  at  the  other  end  of  the  bars,  and  as 
they  jolt  gradually  down  the  bars,  become,  in  their  turn,  incandescent 
and  capable  of  consuming  the  smoke  given  off  by  a  fresh  charge  of  fuel, 
and  thus  the  smoke  nuisance  is  effectually  suppressed,  even  when  the 
commonest  coal  is  used. 

All  railway  engineers  are  aware  of  the  time  and  trouble  expended  every 
night  in  removing  the  furnace  bars  to  draw  the  fire  and  clear  the  grate, 
and  any  method,  by  which  that  labour  could  be  saved,  would  be  con- 
sidered a  great  boon  especially  to  the  stokers.  In  this  engine,  the  furnace 
bars  never  require  removing,  except  for  being  renewed,  as  the  fire  can  be 
drawn  without  disturbing  them  ;  this  object  is  effected  by  having  an  iron 
plate  the  whole  width  of  the  furnace  and  about  a  foot  broad,  which  turns 
on  a  pivot  fitted  at  the  end  of  the  fire  bars,  and  is  actuated  by  means  of  a 
lever  running  up  to  the  foot-plate  and  fitting  in  a  catch  fixed  to  the  front 
of  the  boiler.  If  it  is  required  to  draw  the  fire,  the  lever  is  lifted  out  of 
the  catch,  when  the  wrought  iron  plate  at  the  end  of  the  furnace  drops 
down  and  the  fuel  is  shot  out.  In  order  to  prevent  the  formation  of  smoke 
when  the  engine  is  standing,  an  auxiliary  steam  jet  is  fitted  to  the  chimney 
to  keep  up  a  sufficient  draught. 

Besides  the  special  feature  of  smoke-consuming,  there  are  in  this  engine 
a  few  contrivances  deserving  of  notice,  such  as  the  employment  of  a 
spiral  spring  fitted  in  the  valve  rod  and  pressing  against  the  back  of 
the  valve  to  keep  it  up  to  the  valve  face.  The  method  of  carrying  out 
this   design   is  illustrated  in  the  accompanying  wood-cut,  and  may  be  so 


COAL    BURNING  PASSENGER    LOCOMOTIVE. 
Designed  and  constructed  by  Messrs.  G.  England  and  Co.,  Hatcham  Iron 

Works. 
{Illustrated  ly  Plate  317.) 
Within  a  comparatively  recent  period,  coke  was  almost  universally  con- 
sidered the  only  proper  fuel  to  be  used  in  the  furnaces  of  locomotives 
running  on  English  ralhvays.  Two  reasons  may  perhaps  be  assigned  for 
this  preference  given  to  coke  above  coal :  one  arising  from  the  fact  that 
railway  directors  thought  they  were  too  prosperous  to  care  about  a  little 
extra  expenditure  in  the  shape  of  fuel;  the  other  resting  with  the 
engineers  who,  being  perhaps  influenced  by  the  indifference  of  the 
directors,  besides  having  to  fight  against  the  direct  prohibition  of  the 
Government,  did  not  seriously  turn  their  attention  to  the  subject.  1  When, 
however,  competition  increased  and  dividends  consequently  diminished 
the  importance  of  working  railways   with   the  utmost  economy  became 


easily  understood  that  any  further  description  becomes  unnecessary  ;  it  has 
been  in  use  for  a  considerable  time  and  answers  very  well.  Another  useful 
contrivance  is  employed  for  the  purpose  of  lubricating  the  slide  valve  and 
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piston;  this  consists  in  having  a  grease  cup  connected  to  the  steam  pipe 
just  above  its  junction  with  the  valve  chest,  and  acted  upon  by  the  pressure 
of  the  steam  in  such  a  manner  that  it  delivers  a  regular  and  constant  supply 
while  the  engine  is  at  work,  but  stops  as  soon  as  the  steam  is  shut  off. 

These  engines  have  been  used  on  several  railways,  such  as  the  Somerset 
and  Dorset  Railway,  South  Eastern  Railway,  Neath  and  Brecon  Railway 
&c.,  and  have  been  found  to  be  very  economical  of  fuel,  doing  as  much 
duty  when  burning  coal  as  other  engines  with  an  equal  weight  of  coke. 

The  following  are  some  of  the  principal  dimensions  : — Cylinders,  16in. 
diameter,  2 4in.  stroke  ;  driving  and  trailing  wheels  6ft.  diameter;  leading 
wheels  4ft.  6in.  diameter ;  centre  to  centre  of  axles  7ft.  5in. ;  extreme  centres 
14ft.  lOin. ;  length  of  framing  23ft.  8jin.,  length  over  buffers  26ft.,  length 
of  barrel  of  boiler  9ft.  9in.,  diameter  3ft.  Siin.  inside ;  two  fire  boxes 
(copper)  8ft.  Ifin.  long,  copper  midfeather,  number  of  tubes  (brass)  159, 
diameter  of  tubes  2in.,  length  of  ditto  10ft.  2in. ;  heating  surface  in  fire  box 
139  square  feet,  ditto  in  tubes  845  square  feet ;  weight  of  engine  in  working 
order: — on  driving  wheels,  10  tons  IScwt.,  on  trailing  wheels  10 tons  6  cwt., 
and  on  leading  wheels  9  tons  9  cwt.,  total  weight  30  tons  10  cwt.  Tender, 
length  over  all  21ft.  lin.,  upon  6  wrought  iron  wheels  3ft.  Sin.  diameter, 
extreme  centres  12ft.  Carries  1,600  gallons  of  ■i'sater  and  two  tons  of 
coal ;  weight  about  20  tons  in  working  order. 


ON  THE  FRICTION  OP  SCREW  PROPELLERS  IN  WATER. 
By  John  W.  Nxsteoit,  C.E.,  Philadelphia. 

Among  the  various  resistances  by  which  the  useful  effect  of  the  motive 
power  in  steam  vessels  is  affected,  that  due  to  the  friction  of  screw  pro- 
pellers in  water  is  one  of  the  most  considerable,  absorbing,  as  it  does,  a 
large  proportion  oT  the  power  evolved  by  the  engine.  The  following 
analytical  deductions  will  go  far  to  shew  that  the  importance  of  the  subject 
has  hitherto  been  altogether  underrated. 

Notation  of  Leitees. 
R  =  radius  of  the  propeller  in  feet. 
/  =  any  radii  less  than  R. 
I  =  length  of  the  helix  for  one  whole  convolution,  and  radii 

r,  in  feet. 
P  =  pitch  of  the  propeller  in  feet. 
A  =  area  in  square  feet  of  the  helicoidal  surface,  for  one 

whole  convolution. 
N  =  number  of  blades  of  the  propeller. 
n  =  number  of  revolutions  per  minute. 
L  =  length  of  the  propeller  in  feet. 
V  ~  velocity  of  the  helix  I,  in  feet,  per  second. 
H  =  horse-power  of  friction. 
f  =  friction  resistance  in  pounds. 
d  =  symbol  of  differential  quotient. 
It  is  found  by  experiments  that  the  friction  of   surfaces  of   smooth 
castings  moving  in  salt  water,  is  about 

/=  0-0045  A«-   (X) 

The  differential  area  of  the  helicoidal  surface  on  one  side  and  for  one 
convolution,  is 

dA  =  Uh-  

Formula  (2)  substituted  iu  formula  1,  will  give 

cl/  =  O-O045  v-lA)-    

The  differential  horse-power  will  then  be 


(3) 


dH^ 


0-004-5  «3  I  dr. 


550 


In 


The  velocity  u  =  -^— ,  and  u^  = 


Substitute  formula  (5)  in  (4),  and  the  differential  horse-power  will  be 
^  jj  ^  0'0045  )i3  ;->  (1). 

550  X  603      '    

If,  for  brevity's  sake,  we  call 

0-0045  n^    _            ijS 
550  X   603    "  26,400,000700b 
thendH  =  Xl*  ir,    


=  X 


H  =  X/ 


andH  = 


l^Ar 


The  helicoid  I 


V^ 


47r=  >■-  -r  P-,  and 


(7) 
(8) 
(9) 

110) 


Formula  (10)  substituted  in  (9)  will  be 

H  =  Xj'iiTT-  i-2   +    P2)-'  di-      

but  (4ir3  ,.2  +  p2)-2  =  xe-TT-'  r*  Stt'-  r-  PJ  -f  P^, 
•'•  ^  ^  Xy  (16t^  H  +  87r5)-3p3  +  P4)  di-  ... 
and  H  =  X  (l^llr 

=  311-71  >-5,  and  ^^Jl^il.^^:  ^  26-319  r^  pa 


167r-l  ,•« 


87r2  >.a  p2 

+  ___  + 

8fl2,..3p2 


-/P^' 


C. 


(11) 
(12) 
(13 

(14» 

(16) 


Let  the  friction  horse-power  be  integrated  from  the  centre  of  the  pro- 
poller  to  the  extreme  radii  B,  then  when  r  =  0,  we  have  C  =  0.  Resuming' 
the  value  of  X,  we  have  the  friction  horse-power  for  one  convolution  of 
the  screw,  on  one  side, 

^  =  2-6»boO  (311-nR^+ 26-319  R:^P=  +  P^) (16, 

In  ordinary  screw  propellers,  the  helicoidal  surface  is  cut  up  by  a 
number  of  blades  into  small  portions  of  the  pitch,  and  when  the  heli- 
coidal surface  is  covtnted  on  both  sides  of  the  blades,  the  friction  horse- 
power will  be, 


H  = 


RLNmS 


-,(311-7  E-t  +  26-31  R3  pi  +  p-i). 


(17) 


13,200,000,000  P' 

This  includes  both  dragging  and  rotary  friction  of  the  propeller. 

Hxample  1. — Required  the  friction  horse-power  of  a  propeller  of  the 
following  dimensions  :— Diameter  =  20ft.  or  R  =  10ft. ;  pitch  P  =  40ffc., 
length  L  =  4ft.  with  N  ^  4  blades,  making  n  =  50  'revolutions  per 
minute.     Then 

""iwoooVoo'xr  ^''^■''  ^ '''  ^  ''■'''  ^  ''■'  X  «-^ + 40^) = 

=  374-528  horse-power  required  for  frictiou. 

Uxample  2. — In  order  to  demonstrate  how  important  it  is  to  have  a 
clear  conception  of  frictiou  in  screw  propellers,  an  extreme  case  may  be 
referred  to.  Some  seventeen  years  ago,  an  experimental  vessel  was  builfc 
in  Kensington,  Philadelphia,  intended  for  the  very  high  speed  of  20  to  30 
knots  per  hour.  The  propeller  was  about  4ft.  in  diameter,  with  only  one 
blade,  extending  through  the  whole  convolution,  and  with  a  very  fine  pitch, 
about  6in.  I  do  not  remember  the  exact  dimensions.  The  propeller  was 
expected  to  make  some  500  revolutions  per  minute.  Required  the  friction 
horse-power  of  the  above  described  propeller  ? 

Diameter  4  or  radius  R  =  2ft. ;  pitch  P  =  0-5ft. ;  number  of  revolutions 
ra      500. 

This  case  will  be  calculated  from  the  formula  (16).  The  blade  extends 
through  the  whole  of  the  convolution ;  but  as  the  friction  is  required  on 
both  sides  of  the  blade,  we  must  use  the  coefficient  in  formula  (17). 


H  = 


2  X  500-* 


(311-71  X  2-1  -f  26-319  X  2=  X  0-53  +  O'd* 


13,200,000,000 

=  95  horses  nearly. 

The  whole  power  of  the  engine,  calculated  from  the  size  of  the  steam 
boiler,  would  not  exceed  50  horses;  and  the  result  was  that,  on  the  trial 
trip,  the  vessel  could  hardly  crawl  up  against  the  tide. 

The  steamer  was  built  with  great  secrecy  in  the  backyard  of  a  private 
residence,  bordering  on  a  creek.  The  builder  and  inventor  kindly  invited 
me  to  inspect  her  construction,  and  informed  me  that  her  performance 
was  expected  to  astonish  the  world.  The  invention  appealed  indeed 
astonishing  before  the  vessel  was  launched,  but  as  her  performance  was 
not  made  public,  she  did  not  astonish  the  world. 


LONDON  WATER  SUPPLY. 
A  project  has  lately  been  started  by  Mr.  Arthur  Sydney  Ormsby,  C.E.,  for 
supplying  the  metropolis  with  pure  drinking  water  by  suitable  utilisation 
of  rain.  In  the  opinion  of  the  author  of  this  scheme  it  is  impossible  to 
obtain  pure  water  for  drinking  and  cooking  purposes  from  the  earth ;  or, 
at  least,  none  of  the  plans  proposed  for  realising  a  sufficient  supply  of  pure 
water  is  likely  to  be  adopted,  owing  to  the  great  financial  difficulties  they 
would  involve.  Now,  by  collecting  rain  before  it  reaches  the  earth  it  may,  by 
proper  means  of  purification  and  storage,  be  distributed  in  an  almost 
perfect  condition  for  human  consumption.  Mr.  Ormsby  recommends  that, 
at  eight  different  points  in  London  there  should  be  artificial  collecting 
grounds  and  surfaces,  each  covered  with  a  light  or  ornamental  glass  roof,  so 
designed  that  all  the  water  falling  upon  it  may  run  off  into  a  receiving 
reservoir  and  pass  thence  into  a  settling,  filtering,  storage,  and  distributing 
reservoir,  with  which  the  main  pipes  would  be  connected.  The  space 
underneath,  he  suggests,  could  be  used  as  a  market,  fruit  or  flower  garden, 


152 


THE  AETIZAN. 


[JiTtT^ljI867i- 


by  the  rents  gained  from  which  a  large  amount  of  the  incidental  expenses 
would  be  covered. 

Mr.  Ormsby  adduces  the  examples  of  Brussels,  Venice,  Buenos-Ayres  and 
British  Guiana  to  show  that  his  plan  is  perfectly  practicable.  He  might 
have  added  that  in  Southern  France,  Italy,  Spain,  &c.,  many  localities 
draw  their  supply  of  drinking  water  chiefly  from  cisterns  and  other 
receptacles  in  which  rain  is  collected,  and  in  some  parts  the  people  are 
aliHost  entirely  dependant  on  this  resource,  a  great  scarcity  of  water  arising 
in  times  of  drought.  In  some  towns  of  Soutbein  Germany  there  are 
generally  two  pumps  to  be  found  in  the  courtyards  of  the  houses,  viz.^  a 
drinking  water  and  a  rain-water  pump,— the  water  derived  from  the 
former  being  used  for  drinking  and  cooking,  that  from  the  latter  far 
washing  purposes. 

It  is  to  be  noticed  that  in  all  those  countries  people  abstain  from  the 
use  of  rainwater  for  purposes  ot  nutrition,  wherever  other  sources  are  at 
hand;  and  naturally  so,  because  the  rainwater,  owing  to  its  greater 
softness,  has  not  the  strengthening  effect  and  the  general  b«ieMal 
influence  which  water  containing  mineral  substances  will  exercise  on  the 
human  frame.  In  fact,  it  is  only  in  times  of  epidemics  that  the  use  of 
distilled  or  very  soft  water  is  recommended  by  medical  men ;  in  ordinary 
times,  its  emollient  action  on  the  constitution  is  dreaded  by  all  consumers. 
Now,  it  is  a  notorious  fact,  corroborated  by  the  official  statements  ef  the 
Sanitary  Commissioners  of  the  metropolis,*  that  the  composition  of  the 
London  waters  has  been  going  on  improving  for  the  last  fifteen  years 
During  that  period  the  average  amount  of  organic  matter  contained  in 
water  has  been  reduced  from  2-46  grains  per  gallon  in  1851  to  1-OS  grains 
in  1866 ;  and  it  is  expected  that  by  proper  care  and  suitable  arrange- 
ments, this  substance  will  eventually  be  brought  down  to  a  minimum. 

The  author  of  the  scheme  under  notice  admits  that  "  by  a  more  careful 
conservation  of  the  Thames,  the  New  River,  &c.,  it  is  possible  to  get  a  , 
supply  for  all  purposes  except  drinking  and  cooking."     Seeing  thai  these 
latter  objects  are  just  those  for  which  the  use  of  rainwater  is  not  at  all  fit 
and  proper,  it  is  self-evident  Mr.  Ormsby's  case  becomes  exceedingly  weak, 
that    in  fact,  his  project  has  no  raison  d'Mre  whatever.     No  doubt  the 
present  mode  of  laying  conduits  of  water  in  large  towns  is  open  to  serious 
objections-  the  contamination  of  the  contents  of  the  water  pipes  by  the 
escape  of  gas  is  doubtless  detrimental  to   the  quality  of  the  water.     Yet 
these  and  other  concomitant  evils  may  be  remedied  without  much  diffi- 
culty.    Instead  of  a  close  juxtaposition,  as  practised  at  present,  the  two 
kinds  of  pipes  may  be  laid  at  greater  distances  apart,  so  as  to  prevent  the 
percolation  of  gas  acting  injuriously  on  the  water.     Many  other  ways  are 
still  open  for  improving  its  quality.     At  all  events,  as  long  as  the  present 
resources  remain  accessible  and  available,  there  is  certainly  no  need,  m 
Northern  countries,  of   falling   back   upon  the  very  primitive   mode   of 
obtaining  a  supply  of  drinking  water    by  collecting   rain   in    tanks  or 
cisterns,    though  these    may    be   designed    on    the    "most    improved,'' 
•  modern  plan. 


Name  of  Line. 


East  Indian 

Gt.  Indian  Peninsular 
Bombaj'  and  Baroda . 

Eastern  Bengal    

Sindh 

Madras 

Great  Southern    

Mutlah 

Punjab  


Mean 

Mileage 

open. 


1866. 


l,12yj : 
733* 
308«- 
li& 
109- 
6^. 
8S 
28 
26.3. 


CjOOi^ 


Total  Receipts  ])«  Year. 


Average  Re- 
ceipts per  mile 
per  week. 


1865. 


£ 
1,673,253 

1,171,120 

310,413 

123,505 

81,538 

319,464 

35,128 

9,934  ; 

54,12£; 


3,858,47SJ 


£ 

2,010,045 

1,249,839 
399,755 
129,792 

98,207 
428^389 

45,580. 

10,372, 

94,09!* 


4,466,12J- 


1865.    i    1866. 


28-7 

37-4 

19-5  • 

21-p- 

14-9 

13-2 

8-* 

6:8 

5-0  . 


£ 
34-2 

32'5  -, 

2.5-1; 

22-6.; 

17-3;; 

13:1- L 

10;5.-> 

7^;. 

7%. 


It  is  expected  that  tlio  Jubbulpore  lina- from  Allahabad  will  slfiO'.-tiljr  be 
opened  as  far  as  Mvhere,  and  au  engine  'sjII  run  the  whole  of  M^iMareles. 
Already,  before  their  coiTi^letion,  not  tev^i  ye.irs  aftej  the.  death  off  their 
great  designer,  the  Marqijis  DAlhousie,  'ake.nine  Iniifin.  railvjsjvS:,  j^wld  a 
revenue  of  44-  millions  sterling.  In  tJiree  years,  at  the  prasanfa  ^ate  of 
progress,  Indian  railways  will  yield  Kijarly  7  milll&iiB^that  i^;  t«>  say  as 
much  as  the  whole  Stats,  revenue  of  Ea^lura.  The  great  lines. aj<  to  be 
completed  by  the  Rajpcotana,  Indus  Yailey,  and  p3shav,-ur  cKtensijDS.  It 
may  also  be  noticed  t't^t.the  Goverr.aient  of  Iuuia»,iaovei.ii.ther&>l»  by  the 
urgent  representatiorjs.of  the  Bengr.l' Chamber  of  Oommgyce-aai  Trades' 
Association,  have  lately, repeated  thck  earnest  dosire,  expi'gssai  liwo  years 
ago,  that  the  East  Indian  Railway  vjould  complsta  thei?-  lllie  hj  a  bridge 
over  the  Hooghly  at.  and  a  terminal- station  in,  palt,utt<i..  It  ife urged  upon 
the  recusant  shareaolders  that  th:,  hiterests  cf.  th.e  coapaoy  s-ould  be  no 
less  promoted  by  the,. carrying  ot^t.ol  this  u;i^»rt.akii^  tthttJij  those- of  the  , 
Indian  public  iu  general. 


EAST   INDIAN   RAILWAYS. 

The  following  statistics  show  the  state  and  progress  of  railway  traffic  iu 

.India  during  the  past  two  years.     The  lines  are  here  arranged  in  the  order 

of  merit.  It  must  be  remembered  that  seven  of  them  are  not  yet  complete. 

The  East  Indian  and  Great  Indian  Peninsular  were  to  joio  hands  at 

-Jubbulpore,  and  in  these  figures  the  extension  of  the  latter  to  Nagpore 

does  not  show.     The  Bombay  and  Baroda  has  to  be  united  with  the  East 

Indian  at  Delhi  by  a  great  line  through  Rajpootana.     The  Eastern  Bengal 

is  going  on  to  Goalundo,  and  must  yet  run  up  by  Dacca  to  Delroogbun  on 

one  side,  and  through  Rajshaye  to  Darjeeling  on  the  other.     The  Sindh 

has  to  run  up  the  left  bank  of  the  Indus  to  the  Punjab  at  Mooltan,  and 

the  Punjab  to  run  down  to  Delhi ;  the  section  of  the  last  from  Delhi  to 

Meerut  is  ready.     Tlie  North  "Western  Madras  line  has  to  tap  the  Nizam's 

country  and  join  the  Great  Indian  Peninsular  at  Goolburga. 


OCEiiN,  STEALERS.* 

Mr.    George    AUibon,    lata   Resident. EnginecJi    at    the  Millwall  L-att 

Works,  has  ?ecently  issued  a.  pamphlet, under  t}(».  above  head,  giving,  tha. 

result  of  al.vgely  extender,  experience  of  his  vJev/s  hs  to  the  conditlpnsi 

required  c£  marine  engines,   and   the.  kind  of  VB.aehiinery   which   apgaaES 

to  him  nipst   efficient  for  that  end.     Mr..Al!iioB  substantiates  thsstat'O- 

ments  he- advances  by  references  to  the  perfo^ujianecs  of  well-knows. vesssls 

of  high  aharacter  on  long  sea  voyages,  selected   with  a  view  to.  affijrd  a 

fair  cosjparison,  irrespsotiv.e  of  hi&own  pessscjnal  opinions  or  ciovictJions 

upon  tae  subject.     Prom  the  exte-.jsive  pra^tiieal  Mperience  of  IifcrrAJL-jbon 

— whom  we   have   psaviously   had;  occasion    to  notice  favourioly  in  The 

Ar^^izan — as  a  designer  and  cor.jttructor  of  marine  engines,  thj.  conolmsious 

arrived  at  by  him  iu  tUe  pamphlet  befoseus  a/e  well  worthy  the  atiention 

1  of  all  interested  iu  the  important  KSib^ect  of  steamship   oiouorcy.     The 

'  argument  in  Mr^  Allibon's  pa,mphlet  "^  based  upon   the  axiwijs  laid  down 

by  the  author,  that  economic  iq,  the  consucaption  of  fuel  isd^aiaaded  alike- 

in  the  construction  of  engJnes  for  xSiercaiatile  vessels  and  foij  ships  of  wa:;^ 

and   that  simplicity  of  Mustruciioa  is  no  less  necessary,,  asi  viewed  acart 

from  the  question  of  fiv.?t  cost  (vyhich  b  a  matter  of  trifljog  importat,*^  in 

the  Royal   Navy) ;  the   simpler  thpj   engines,  so  that  thoy  perfovai   the 

allotted  work,  the  better  are  they  adapted  to  the  vlt^i^ludes  qJ  weathe? 

and  of  war  on  distant  stations. 

Our  author  proceeds  to  name  the  most  obvious  d^derata  ia  the  ma,;too 
engine  under  the  heads  of=- 

lat — Economy  in  the  consumption  of  fuel ; 
2nd — Simplicity  of  construction  : 
3rd — Lightness  and  compactness,- 


»  See  The  Aktizan  for  February  1, 1867,  page  31. 


4th — Power  of  working  for  long  periods  without  adjustment  or  repair  ; 
and 

5th — Cheapness  in  construction. 

On  the  first  head  he  remarks  that,  whilst  the  efforts  of  our  most  able  and 
intelligent  engineers  have  been  directed  to  the  construction  of  engines 
which  shall  work  at  a  high  indicated  horse-power,  on  a  small  consumption 
of  fuel,  in  many  instances  the  introduction  of  the  most  modern  appliances 
in  the  shape  of  double  cylinders,  superheaters,  &c.,  which  have  been  used  for 
this  purpose,  involve  such  ft  greatly  increased  first  cost  of  construction, 
such  a  complexity  of   their   arrangements,  and  trouble  and  expense  of 


♦  Ocean  Steamei-s.   K.v  Oeorffe  AUibon,  late  resident  engineer  (it  the  Millwalllron  Works. 
(London:  Vickers,ind  liarrinffton.    186".) 
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repairs,  as  will  prove  serious  obstacles  to  tbeir  general  adoption,  notwith- 
standing the  satisfactory  results,  in  point  of  fuel  economy,  which  Mr. 
AUibon  admits  have,  without  dispute,  arisen,  in  many  instances,  by  the 
adoption  of  the  class  of  improvements  to  which  he  refers. 

Under  the  head  of  simplicity  of  construction,  Mr.  AUibon,  after  refer- 
ring to  some  of  the  most  cogent  objections  urged  against  complex  marine 
engines,  observes,  however,  that  of  late  the  pressure  upon  engineers  to 
reduce  the  coal  account  in  ocean  steamers  has  led  them,  in  many  instances, 
to  abandon  all  other  considerations  for  tliis  single  end,  and  though  he 
admits,  in  some  cases,  the  desired  resuU  has  been  obtained,  he  asks  the 
question,  ;it  what  price  ? 

Under  the  third  head  of  lightness  and  compactness,  the  author  remarks 
that  these  are  relative  terms,  and  must  be  understood  within  the  limits  of 
strength  and  utility ;  and  that  of  two  engines,  identical  in  power,  in  cost, 
and  in  dur.ability,  that  which  is  the  simplest  is  usually  the  lightest,  and 
occupies  the  least  space,  and  that  it  will  be  conceded,  under  such  circum- 
stances, the  lightest  and  most  compact  would  be  most  suitable  for  marine 
purposes. 

The  author  winds  up  his  remarks  under  the  fourth  head — power  of 
working  for  long  periods  without  adjustment  or  repair — by  observing  that 
if  it  be  admitted  that  the  success  of  ocean  steamers  principally  depends 
upon  the  capacity  of  their  machinerj',  and  that  the  efficiency  of  the 
machinery  depends  upon  the  accurate  working  of  all  its  parts,  it  seems 
obvious  that  the  fewer  those  parts,  the  less  likely  are  they  to  become 
deranged,  and  the  better  adapted  for  the  service  of  such  vessels. 

Upon  the  fifth  and  last  head — cheapness  in  construction — Mr.  AUibon 
remarks  that  if  bj'  any  complex  modifications  in  the  machinery,  the 
expense  of  the  coal  [consumption  can  be  reduced,  a  certain  advantage  will 
appear  to  be  obtained  :  but  before  concluding  that  this  advantage  is  not 
illusory,  it  will  be  necessary  to  compare  the  difference  in  the  first  cost  of 
the  engines,  and  the  annual  charges  for  depreciation.  When  these  are 
taken  in  connection  with  their  relative  einciency,  a  balance  favourable  to 
either  system  may  be  found.  But  if  the  simple  engine  performs  equal 
work  on  an  equal  consumption  of  fuel,  it  requires  no  argument  to  prove 
its  superiority. 

Mr.  AUibon  then  proceeds  to  enter  into  some  very  interesting  particulars 
— the  results  of  an  opportunity  aftbrded  him  of  practicalh-  and  completely 
testing  the  soundness  of  his  conclusions — in  connection  with  the  steamship 
J^aiJcourn,  whose  very  satisfactory  performance,  on  a  long  sea  voyage,  we 
Lad  occasion  to  refer  to  in  The  Ahtizan  a  few  months  since,  and  lest 
■we  may  in  any  way  diverge  from  the  actual  facts  stated  by  Mr.  AUibon, 
we  will  now  allow  him  to  speak  for  himself  ;  he  says  : — 

During  r!iy  engagement  as  resident  engineer  of  tlie  Milwall  Iron  Company  I  was 
emplojed  to  design  engines  of  330  horse-power  for  the  screw-steamer  Kuikom-a,  built  by 
Mr.  Lungley  for  the  Panama,  Xew  Zealand,  and  Australian  Royal  Mail  Company. 

Her  destination  was  the  new  mail  contract  line  between  Wellington  and  Panama,  a 
distance  of  more  than  6,000  miles.  The  engines  I  designed  were  of  the  simplest  con- 
struction, cutting  off  at  one-eighth  of  the  stroke,  and  furnished  with  surface  condensers. 
On  her  official  trial  trip,  her  expenditure  of  coal  was  24lbs.,  nearly,  per  indicated  horse- 
power per  hour.  This  excellent  result  fully  .iustined  my  anticipations,  but  to  complete 
success  there  was  still  wantuig  the  criterion  of  a  long  voyage.  The  subsequent  per- 
formance ofthe  Kaikoura  on  the  pioneer  voyage  from  Sydney  to  Panama,  as  attested  by 
her  log-book,  has  proved  equally  satisfactory.  In  a  rnu  of  GiSi  hours  under  steam,  the 
Kaikoura  traversed  6,150  miles,  at  an  average  speed  of  nearly  10  knots  per  hour. 
Although  supplied  with  colonial  coal,  which,  for  steam  purposes,  is  greatly  inferior  to 
that  of  our  own  mines,  her  consumption  during  this  long  voyage  scarcely  exceeded  31bs. 
of  coal  per  indicated  horse-power  per  hour.  The  engineer  reports  that  the  working  of 
her  engines  was  in  every  respect  satisfaAory.  The  Kaikoura  has  since  performed  the 
voyage  repeatedly  without  accident  or  derangement.  Her  success  may,  therefore,  be 
received  as  an  established  fact,  and,  I  think,  may  fairly  be  additced  in"  support  of  ray 
design  as  a  proof-tes:  of  no  ordinary  character.  No  other  steamships  in  the  world 
perform  so  long  a  voyage  without  interruption,  and,  with  the  exception  of  the  Canard 
line,  no  vessels  on  long  sea  voyages  have  attained  a  higher  average  rate  of  speed.  This 
is  the  more  remarkable  from  the  fact  that  the  "lines"  of  the  Kaikoura  are  not  such  as 
are  calculated  to  insure  speed.  The  JRuahine,  a  vessel  of  similar  dimensions,  built  by  Mr. 
Dudgeon  for  the  same  company,  accomplishes  an  equal  speed  with  163  indicated  horse- 
power less  than  the  Kaikoura. 

Having  premised  that  the  Kaikoura  is  not,  in  many  respects,  a  favour- 
able example  of  vessel  to  do  even  justice  to  the  efforts  of  a  marine 
engineer,  the  author  now  compares  her  performances  with  those  of  a 
%'essel  in  every  respect  her  antithesis — -viz.,  the  Mov.Uan,  a  magnificent 
screw  steamer,  built  tor  the  Peninsular  and  Oriental  Company,  engined 
with  double  cylinders,  and  probably  the  most  perfect  vessel  in  the 
splendid  steam  fleet  of  that  company;  he  says; — 

In  comparing  the  Moidfan  with  the  Kaikoura,  I  am  taking  the  best  of  a  high  class  of 
vessels,  furnished  with  engines  30  per  cent,  more  costly,  supplied  with  coal  of  very 
superior  quality,  and  employed  in  voyages  of  shorter  duration  If,  under  such  conditions, 
the  Kaikoura  will  bear  the  comparative  test,  I  thinlc  I  may  fairly  claim  recognition  of  my 


Name 

of  Ship. 

Nominal 
horse- 
power. 

Consumption  of 

Coal  in  lbs. 

per  indicated 

horse-power  per 

hour. 

Average  speed 
in  knots 
per  houi. 

Number  of 
hours   under 
steam. 

Moultan .. 
Kaikoura 

500 
3.50 

2-9 
31 

9-86 
9'97 

552 
648.5 

If,  in  the  above  consumption  of  fuel,  due  allowance  be  made  for  the  inferiority  of  the 
coal  supplied  to  the  Kaikoura,  the  comparison  will  be,  at  all  points,  highly  favourable  to 
that  vessel.  As  the  other  vessels  in  the  Peninsular  and  Oriental  Company  are  inferior  to 
the  Moultan  as  regards  speed  and  consumption  of  fuel,  it  is  unnecessary  to  multiply 
instances  from  among  the  steamers  of  that  company. 

Subjoined  is  a  list  showing  the  comparative  merits  of  five  vessels  belonging  to  the  fleet 
of  the  West  India  Mail  Company.  In  all  these  the  consumption  of  fuel  in  proportion  to 
the  indicated  horse-power  is  largely  in  excess  of  the  Moultan  sxiil  Kaikoura. 


Name  of  Ship. 

f 

Nominal 
horse- 
power. 

Consumption  of 

Coal  in  lbs. 

per  indicated 

horse-power  per 

hour. 

Average  speed 
in  knots 
per  horn-. 

Douro   

Rhone  

Eider    

500 
500 
310 
744 
472 

3  "55 
.3-36 
313 
3-74 
3-91 

10-57 
8-75 
8-03 

Tasmanian 

11 '29 

Oneida 

10-70 

Hundreds  of  examples  might  be  instanced  still  more  favourable  to  the  Kaikoura,  but 
I  have  confined  my  attention  to  the  ships  of  the  two  great  mail-contract  companies,  as, 
owing  to  the  length  of  their  voyages  and  local  circumstances,  they  have,  perhaps,  more 
than  most  other  companies,  endeavoured  to  solve  the  question  of  a  high  average  rate  of 
speed,  in  combination  witli  a  small  consumption  of  fuel. 

Mr.  AUibon  now  further  dwells  upon  the  superiority  of  the  Kaikoura, 
as  compared  with  such  steamers  as  are  e.tpressly  designed  with  a  view  to 
reduce  the  coal  bill  quand  meme,  and  adduces  in  support  of  his  opinion, 
the  authority  of  Mr.  Bowman,  the  Superintendent  of  the  Panama,  New 
Zealand,  and  Australian  Royal  Mail  Company,  whose  duty  it  had  been  to 
represent  the  company  on  the  trial  trip  in  the  Channel. 

In  conclusion  we  would  remark  that  Mr.  AUibon's  statements  are  so 
eminently  practical  and  useful  that  we  repeat  the  recommendations 
contained  in  the  commencement  of  our  notice,  and  all  interested  in  the 
subject  of  steamship  economy  will  do  well  to  give  a  careful  and  impartial 
consideration  to  Mr.  AUibon's  observations,  supported  as  they  are  by  the 
facts  which  he  adduces  in  support  of  his  views. 


SPEED  AND  FARES    ON  BRITISH   AND    FOREIGN  RAILWAYS. 

The  report  of  the  Royal  Commission  on  Railways,  recently  issued,  con- 
tains— besides  statements  of  the  financial  condition  of  the  various  lines, 
suggestions  for  increasing  the  stabilitj'-  of  these  undertakings,  and  much 
other  valuable  matter — some  comparative  views  of  the  working  of  British 
and  Continental  lines.  We  here  extract  the  data  respecting  the  speed  of 
railway  trains  and  the  height  of  the  fares,  some  of  which  are,  however,  too 
vague  to  admit  of  an  exact  appreciation  of  the  facts.  The  average  speed 
on  Continental  lines,  in  particular,  might  have  been  given  with  more 
precision. 

Speeb  op  Teains. — In  the  United  Kingdom,  express  trains  run 
generally,  including  stoppages,  about  40  milesper  hour  ;  the  average  of 
all  the  examples  of  the  quickest  trains  (omitting  local  and  suburban) 
gives  36j  miles  per  hour ;  the  ordinary  trains  run  generally  from 
18  to  30  miles  per  hour;  whilst  ths  average  of  all  the  examples  of 
the  slowest  trains  gives  19i  miles  per  hour.  In  France  the  figures 
stand  thus: — Express  trains,  including  stoppages,  25  to  35;  average 
of  the  quickest  examples,  31 ;  ordinary  trains,  16  to  25 ;  average  of 
slowest  trains,  18  miles  per  hour.  In  Belgium  the  quickest  trains  run 
from  29  to  35,  the  slowest  from  18  to  23  miles  per  hour.  In  Prussia, 
the  quickest  29  miles,  the  slowest  17  to  21  miles.  In  Austria,  the 
quickest  20  to  29  miles,  the  slowest  14  to  21.  In  Bavaria  and  along  the 
Rhine,  the  quickest  24  to  32,  the  slowest  13  to  24  miles.  In  Italy  the 
quickest  24  to  30,  the  slowest  15  to  24  miles. 

Railway  Faees. — The  following  table,  compiled  from  the  report  under 
notice,  exhibits  the  average  height  of  railway  fares  per  mile  in  the  prin- 
cipal countries  of  Europe  :  — 


1st  Class. 

2ud  Class. 

3rd  Class. 

Average  of  13  principal  Railways  of 
England 

2.11d. 
1.73 
1.57 
1.87 
1.23 
1.33 
1.53 
1.88  to  1-47 

1.51d. 
].30 
1.17 
1.41 
0.93 
0.89 
1-05 
1.50  to  1.19 

0.92d. 
0.95 

Prussia                 

0.80 

Austria 

0.94 
a62 

Bavaria      

0.60 

Rhineland 

Italv  

0.70 
1.02  to  0.85 

20 


154 


THE  ARTIZAN. 


[JriT  1,  1867. 


On  some  Prussian  and  Elienlsh  lines,  and  in  some  of  the  mining  districts 
of  Southern  France  (such  as  the  Cevennes,  &c.),  there  is  also  a  fourth 
class,  the  fare  of  which  averages  one-half  of  the  third-clasis.  In  most 
fourth-class  carriages  no  seats  are  provided  for  the  passengers. 

It  is  to  he  borne  in  mind  that  return-tickets  are  more  generally  issued 
in  this  country  than  abroad,  and  usually  on  more  liberal  terms,  and  that 
the  regulations  as  regards  passengers'  luggage  are  less  liberal  on  the 
Continent  than  in  England.  The  general  result  of  a  comparison  between 
England  and  France  may  be  stated  to  be  that  first-class  passengers  in 
England,  availing  themselves  of  the  fast  trains  for  long  distances,  are 
carried  at  higher  speed  and  at  somewhat  higher  fares;  but  in  France 
persons  travelling  by  ordinary  or  third-class  trains  are  garried  at  a  lower 
rate  than  in  England,  and  with  more  frequent  trains. 

It  should  be  observed,  however,  that  the  accommodation  for  first  and 
second-class  passengers  on  most  Continental  lines,  but  chiefly  in  Southern 
Germany,  is  far  superior  to  that  in  Great  Britain.  The  style,  for  instance, 
in  which  the  second-class  carriages  on  the  Baden  and  "Wurtemberg  Railways, 
and  the  Eastern  Railway  of  Franco,  are  built  and  fitted,  is  fully  equal  to  that 
of  first-class  carriages  in  this  country.  On  the  whole,  it  may  be  said  that, 
as  regards  the  average  speed  of  trains,  the  traveller  on  British  railways 
enjoys  advantages  entirely  unattainable  on  most  Continental  lines  ;  whilst, 
on  the  other  hand,  the  passenger  accommodation  is  generally  inferior  in 
England  to  what  it  is  in  Central  Europe. 


COMPENSATION  FOR  RAILWAY  AGCIDENrS. 
In  their  report  recently  issued,  the  Royal  Commission  on  Railways 
recommend  that  railway  companies  should  be  held  absolutely  responsible 
for  all  injuries  arising  in  the  conveyance  of  passengers,  except  those  due 
to  the  negligence  of  the  passengers  themselves  ;  but  that,  on  the  other 
hand,  a  maximum  amount  of  compensation  should  be  fixed  for  each 
class  of  fares;  however,  any  passenger  should  be  entitled  to  require 
from  the  company  any  additional  amount  of  insurance  he  may 
desire,  on  paying  for  it  according  to  a  fixed  tariif.  To  prevent  frauds,  it 
is  proposed  that  compensation  claims  should  not  be  admitted,  unless  made 
within  a  certain  period,  and  that  companies  should  have  the  right  of 
medical  examination  of  the  claimant.  Sir  Rowland  Hill,  in  a  separate 
report,  supports  the  proposition  that  everyone's  recompense  for  injury 
should  be  in  proportion  to  his  payments,  as  in  case  of  tire,  marine  accidents, 
or  ordinary  life  insurance,  but  suggests  the  following  arrangement:  — 
"  The  payment  in  case  of  death  to  be  a  certain  fixed  multiple  of  the 
single  mileage  fare,  say,  for  instance,  in  the  ratio,  of  £100  for  a  penny;  so 
that  the  heirs  of  a  passenger  killed  in  travelling  at  the  rate  of  Id  per 
mile  would  receive,  independently  of  insurance,  £100,  while  those  of  a 
fellow-passenger  killed  in  travelling  at  the  rate  of  3d.  per  mile;  would 
receive  £300,  minor  injuries  being  paid  for  in  proportion,  and  so  far  as 
possible  to  some  fixed  scale.  Of  course,  the  multiple  may  be  fixed  higher 
or  lower,  as  may  be  desired.  A  similar  rule  to  be  extended  to  luggage.'' 
By  the  adoption  of  the  proposal  of  the  Commission,  "  that  railway 
companies  should  be  held  ahsolutely  responsible  for  all  injuries,  except 
those  due  to  the  passenger's  own  negligence,"  the  recent  decision  of  the 
Court  of  Queen's  Bench  (reported  in  another  page  of  our  present  issue), 
by  which  companies  are  declared  not  liable  for  accidents  arising  from  latent 
defects,  would  be  invalidated. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

EXPERIMENTS  ON  THE  REMOVAL  OF  ORGANIC  AND  INORGANIC 

SU13STANCES  IN  WATER. 

By  Edwatcd  Byei,'e,  M.  Inst.  C.E. 

It  was  premised  that  the  ohject  of  these  experiments  was  to  try  how  far  the 
statements  generally  made,  with  regard  to  the  aotioii  of  charcoal  in  purifying 
water,  might  he  depended  on.  They  were  not  undertaken  to  support  any  theorj-, 
but  rather  to  satisfy  the  author  himself,  who  observed  every  precaution  to  obtain 
trustworthy  results. 

It  was  stated  that  many  substances  were  spoken  of  as  having  a  purifying 
effect  on  water,  but  of  all  charcoal  (especially  animal  charcoal)  had  been  con- 
sidered the  most  efficacious.  Though  in  works  which  treated  on  spring  and 
river  waters,  the  assertion  was  constantly  made  that  both  vegetable  and  animal 
charcoal  (particularly  the  latter)  removed  the  organic  and  inorganic  substances 
found  in  waters,  yet  no  experiments  were  given  by  which  to  judge  to  what  extent 
these  statements  were  true.  With  a.  view  to  ascertain  whether  water,  unconta- 
minated  by  cither  decomposing  animal  or  sewage  matter,  but  containing  dissolved 
vegetable  matter,  would  contain  any  nitrogenous  bodies,  some  bog  water  was 
procured  from  a  locality  that  precluded  the  possibility  of  its  containiug  anj' 
animal  or  sewage  matter,  the  experiments  on  which  served  to  prove  that,  in  bog 
water  at  least,  vegetable  nitrogenous  matter  was  present. 

After  some  observations  to  the  oft'oot  that  nitrogenous  organic  matter  might 
exist  in  water  in  an  innocuous  state,  and  that  as  putrefactive  nitrogenous  matter 
was  the  most  hurtful  of  all  substances  that  could  exist  in  water,  the  author 


remarked  how  much  it  was  to  be  regretted  that,  by  chemical  means,  no  distinc- 
tion could  be  made  between  the  nitrogenous  organic  matter  which  existed  in  a 
putrefactive,  and  that  which  existed  in  a  non-putrefactive  state. 

The  details  of  four  sets  of  experiments  were  given,  the  first  on  animal  charcoal, 
of  which  nearly  51bs.,  new  and  freshly  burned,  and  of  the  degree  of  fineness  used 
in  sugar  refineries,  were  packed  in  an  ordinarj-  stoneware  filter.  The  water 
employed  (of  which  a  complete  analysis  was  given)  contained,  in  the  gallon, 
organic  matter,  lO'SO  grains ;  inorganic  matter,  88'30  grains.  The  hardness  of 
the  water  before  boiling,  was  found  to  be  50-50°,  and  after  boiling,  33°;  and  the 
oxygen  required  to  oxidise  the  organic  matter  contained  in  one  gallon,  amounted 
to  0'0116  grain.  Several  gallons  of  the  water  were  allowed  to  percolate  slowly 
through  this  charcoal,  and  upon  examination  afterwards  it  was  found  that,  of  the 
inorganic  matter  which  had  originally  existed,  52-60  grains  were  removed  from 
the  first  gallon ;  but  from  each  succeeding  gallon  less  and  less;  so  that,  from 
the  twelfth  gallon  of  water  that  passed  through  the  charcoal,  onlj-  S'SO  grains  of 
inorganic  matter  were  removed.  Of  the  organic  matter  I'SO  grains  were  removed 
from  the  first  gallon  ;  but  with  a  gradual  decrease,  the  charcoal  ceased  to  remove 
any  organic  matter  after  the  sixth  gallon.  In  fact,  iramediatelj'  afterwards  it 
commenced  to  give  back  a  portion  of  the  organic  matter  removed  in  the  first 
instance,  the  quantity  returned  to  the  twelfth  gallon  amounting  to  1-55  grain. 
Thus,  of  the  13-54  grains  of  organic  matter  removed  by  the  charcoal  from  the 
first  six  gallons  of  water,  as  much  as  4'9S  grains  were  given  back  to  the  next 
six  gallons  ;  from  which  the  author  concluded  that,  had  this  set  of  experiments 
been  carried  a  little  farther,  all  the  organic  matter  removed  at  first  by  the 
charcoal  would  have  been  given  back  again. 

The  second  and  third  series  of  experiments  were  with  wood  and  peat  charcoal, 
which,  however,  were  still  less  satisfactory  than  those  with  animal  charcoal. 
The  fourth  set  of  experiments  was  on  animal  charcoal,  with  water  previously 
treated  with  permanganate  of  potash  slightly  in  excess.  After  remarking  that 
the  water,  in  its  passage  through  the  charcoal,  was  found  to  contain  organic 
matter  apparently  in  the  same  quantity  as  before  treating  it  with  the  perman- 
ganate, attention  was  di-awn  to  a  comparison  between  the  first  and  fourth  sets 
of  experiments,  to  show  how  closely  they  agreed  to  contradict  the  general  state- 
ments made  as  to  the  removing  power  of  charcoal,  and  to  demonstrate  how  very 
little  indeed  could  be  done  by  this  filtering  material,  even  on  a  small  scale, 
towards  the  purification  of  water. 

The  author  then  said  that  as  the  epidemic  which  had  so  recentlj'  left  these 
shore?,  might  return  again  before  the  adoption  of  any  scheme  to  supply  the 
metropolis  with  an  abundance  of  pure  water,  he  thought  it  would  be  well,  if 
only  to  check  its  ravages  in  ever  so  slight  a  degree,  to  experiment  on  various 
materials  which  were  believed  to  possess  the  power  of  removing  organic  matter : 
but,  to  obviate  false  conclusions,  and  to  render  such  experiments  practically 
useful,  they  must  be  systematic. 

In  conclusion,  he  gave  it  as  his  opinion  that,  as  by  chemical  agency  had  water 
could  be  purified  to  a  ver}'  limited  extent  onlj',  the  public  mind  should  more  than 
ever  be  given  to  the  great  question  of  supply  ;  and,  as  people  valued  their  lives, 
they  should,  above  all  things,  in  their  choice  of  a  source,  not  be  too  much 
influenced  by  distance,  but  be  willing  to  undergo  the  necessarj-  expense  of  securing 
the  object  of  their  search,  not  only  in  abundance,  but  in  the  greatest  purity. 


At  the  monthly  ballot,  taken  on  May  21st,  the  following  candidates  were  bal- 
loted for  and  dulj-  elected ; — Messrs.  .lohn  Daglish,  George  Baker  Forster, 
Charles  Hawksley,  AVilliam  Wilson  Hulse,  Thomas  Graiuge  Hurst,  Robert 
Valentine  John  Knight,  Dr.  Manuel  Buarque  de  iNIacedo,  and  Dr.  Francisco 
Pereira  Passos,  as  members  ;  Messrs.  Wilfred  Airy,  Henry  John  Card  Anderson, 
Inirie  Bell,  Isaac  Lowthian  Bell,  Lieut. :  Edward  James  Castle,  R.E. ;  Messrs. 
James  Timmius  Chance,  M.A.,  William  Fothergill  Cooke,  Samuel  Thomas 
Cooper,  Charles  Baxter  Cousens,  Henry  Halford  Coventry,  William  Gra}-  Ferrar, 
John  Parson,  Joseph  Potts,  Thomas  Prosser,  and  Lieut.  John  Barnes. Sparkes,  as 
Associates. 


INSTITUTION  OF  NAVAL  ARCHITECTS. 


THE  DEPTH  OF  SHIPS. 
By  Me.  Euge>"e  Flachat. 
The  conclusions  at  which  I  have  arrived  do  not  agree  with  the  ordinary 
traditions  of  naval  construction.  I  designedly  make  use  of  i\\t  term  traditions 
instead  of  rides,  because,  notwithstanding  persevering  search,  I  have  been 
unable  to  find  in  any  treatise,  memoir,  or  paper  whatever  any  law  or  principle 
for  the  determination  of  the  depth,  in  relation  to  the  other  dimensions,  of  a  ship. 
Now,  in  the  conditions  both  of  tension  and  compression  caused  by  change  of 
form,  depth  is  the  most  important  element  of  rigidity  which  a  ship,  considered 
as  a  girder,  can  present,  to  counteract  changes  of  form  in  a  vertical  dii'cction.* 
The  breadth  has  the  same  ett'ect  on  horizontal  bending  strains.  The  advantages 
of  depth,  viewed  in  relation  to  the  structural  strength  of  the  hull,  are  so  marked 
that  it  is  worth  while  to  see  how  far  it  m.ij'  be  increased  without  the  vessel's 
losing  its  good  qualities  as  a  ship.  Depth  has  also  another  advantage,  that  of 
raising  the  deck  well  above  tlie  water  level.  It  is  by  carrying  away  projecting 
features  on  the  deck,  and  by  tearing  oft'  the  hatches  or  coverings  of  openings  left 
for  passage  or  ventilation  that  the  sea  finds  its  way  inside  a  ship,  putting  out 
the  engine  fires,  and  endangering  her  flotation.  The  higher  the  ship  is,  the  less 
the  deck  is  exposed  to  be  swamped  by  shipping  seas.  There  are  two  things 
which  save  the  deck  from  destruction  :  the  first,  that  it  is  in  general  only  the 
crest  of  the  wave  which  gets  inboard,  and  that  thus  the  quantity  of  water  which 

*  The  square  of  tlie  depth  enters  into  the  rormiila  of  resistance  to  a  bcndiug- couple 
acting  in  a  vertical  plane. 
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is  shipped  varies  inversely  with  the  height  of  the  deck  above  water  ;  secondly, 
and  it  is  this  which  has  the  greatest  effect  iu  keeping  the  ship  free,  there  is  the 
tendency  of  the  ship  to  rise  to  the  waves,  and  this  tendency  is  in  an  inverse  ratio 
to  its  heaviness.  I  call  the  heaviness  of  a  ship  its  weight  divided  by  its  volume. 
Now,  the  way  to  diminish  the  heaviness  of  a  ship  is  to  increase  the  ratio  of  its 
volume  to  its  weight. 

If  a  ship's  displacement  be  1,000  cubic  metres  forward,  and  1,000  aft,  and  its 
volume  be  4,000  cubic  metres,  of  which  2,000  onlj-  are  immersed,  a  sea,  which 
can  come  on  board,  must  e.\ert,  in  lifting  the  ship,  before  it  cair  do  so,  an  effort 
which  will  vary  directly  at  this  height,  until  it  shall  have  reached  the  limit  of 
complete  immersion  of  the  ship.  At  that  moment  the  effort  of  immersion  will 
be  equal  to  2,000,000  kilogrammes,  multiplied  by  the  height  of  the  wave  which 
floods  the  ship,  measured  from  the  load-water  line,  and  then  the  ship  will  emerge 
with  considerable  violence.  This  leads  to  the  inference  that  the  height  of  ships 
out  of  the  water  tends  to  diminish  the  danger  of  shipping  a  sea,  and  may  even 
go  so  far  as  to  get  rid  of  this  risk  completely.  It  remains  to  be  seen  whether 
freeboard  (that  is  to  say,  the  depth  of  a  ship)  can  be  increased  without  dimi- 
nishing its  nautical  qualities. 

The  quality  of  a  ship  which  takes  precedence  of  all  others  is  stability.  Does 
this  depend  on  the  height  of  a  ship  out  of  water  ?  The  stability  of  a  ship 
depends  on  certain  relations  of  the  form  and  dimensions  of  the  immersed 
portion  of  the  hull,  and  on  the  situation  of  its  centre  of  gravity.  Stability  of 
form  is  not  unfrequently  distinguished  from  stability  of  weight ;  but  in  reality 
these  two  sources  of  stability  are  inseparable,  seeing  that  they  form  the  two  parts 
of  a  couple  which  tends  to  right  the  ship  against  an)-  couple  applied  to  upset 
it,  or  make  it  heel.  The  effect  of  heeling  is  generally  to  increase  the  surface  of 
the  water  section,  and  invariably  to  raise  the  centre  of  weight,  so  that  the 
heeling  tendoncj-  is  always  more  or  less  counteracted  bj'  the  tendencj'  of  the 
action  of  gravity  to  bring  the  centres  of  figure  and  of  weight  into  the  same 
vertical  Ime.  In  the  calculations  of  stability,  the  form  and  dimensions  of  the 
hull  are  only  of  importance,  so  far  as  they  are,  or  may  become,  immersed.  In  so 
far  as  any  portion  of  the  topside,  which  is  out  of  reach  of  immersion,  has  no 
effect,  either  statical  or  dynamical,  on  the  centre  of  gravity,  it  does  not  affect 
the  stability.  In  other  words,  if  the  part  of  the  ship  which  is  always  out  of 
■water,  and  remains  so  at  the  greatest  angles  of  inclination,  had  no  weight,  its 
form  and  its  height  would  have  no  influence  on  the  behaviour  of  the  vessel.  It 
is,  therefore,  only  the  rdative  weight  of  the  upper  works,  and  its  dynamical 
action,  that  need  be  considered.  I  propose  to  simplifj-  the  treatment  of  the 
question  by  confining  myself  to  examining  it  with  reference  to  the  requirements 
of  Transatlantic  packets. 

The  Transatlantic  steam-packet  is  a  vessel  built  for  steaming  at  all  draughts 
from  light  to  load.  At  first,  that  is  to  say,  at  its  launching  draught,  and  later, 
when  its  engine  is  on  board,  bat  no  coals  or  cargo,  its  centres  of  weight  and  of 
figure  must  lie  exactly  in  one  and  the  same  vertical  line  ;  and  this  property  must 
hold  throughout  all  its  v.ariations  of  lading,  both  with  coal  and  cargo.  Stability 
is  just  as  necessary  to  it  at  its  light  as  its  load  immersion.  The  vessel  must  be 
in  equilibrium  in  both  conditions  to  this  extent,  that  the  weights  and  their 
moments  taken  with  reference  both  to  the  centre  of  weight  and  to  the  centre  of 
gj-avity,  should  be  equal,  or  should  approach  as  nearly  as  possible  to  equality. 

The  addition  to  the  light  displacement  of  the  coal  and  merchantable  cargo 
should  produce  no  change  iu  its  nautical  properties,  except  an  increase  of  im- 
mersion ;  and,  if  the  vessel  is  well  constructed,  that  will  not  produce  any  marked 
effect  on  its  periodic  time  of  rolling  or  pitching.  Lightening  the  draught  tends 
to  diminish  the  righting  couple,  owing  to  the  rise  of  the  centre  of  gravity  due 
to  the  consumption  of  coal,  and  the  increase  of  the  moments  of  the  top  weights 
tends  to  increase  the  amplitude  and  duration  of  the  rolling  period,  but  these 
effects  are  restricted  within  narrow  limits  if  the  ship  has  been  well  designed. 

Within  the  belt  comprised  between  the  light  and  load  lines  due  to  the  con- 
sumption of  coal  on  the  passage,  apart  from  cargo,  the  water-line  is  practically 
unaltered  in  form  amidships,  and  undergoes  no  serious  variation  forward  or  aft, 
and  thus  the  moment  of  inertia  of  the  plane  of  flotation  undergoes  no  marked 
change.  It  undoubtedly  happens  sometimes  that  a  vessel  has  not  sufficient 
stability  of  form,  that  is  to  say,  that  the  surface  and  moment  of  inertia  of  the 
water  section  diminish  too  rapidly  as  the  vessel  lightens,  and  that  the  centre  of 
gravity  rises.  If  then  the  vessel  heels,  it  takes  a  permanent  list,  whether  the 
heeling  may  have  been  due  to  the  effect  of  wind  or  to  some  slight  inequality  of 
lading,  or  whether  the  rise  of  the  centre  of  gravity  may  have  produced  indifferent 
equilibrium, with  reference  to  its  weights:  but  this  is  a  defect  of  design  easily 
remedied,  for  the  stabilit}'  may  be  measured,  at  all  stages  of  immersion,  like  a 
weight  in  the  scales.  In  the  present  day  an  error  in  the  stability  of  a  ship  is 
unpardonable  on  the  part  of  the  designer ;  but  we  must  still  expect  that  for  a 
very  long  time  the  want  of  instruction  of  mariners  will  endanger  the  stability 
of  merchantmen  by  the  bad  distribution  of  the  cargo. 

The  Transatlantic  packet  difters  notably  from  the  freight-carrier,  because  its 
light  and  load  displacements  differ  but  little.  The  weight  of  coal  and  cargo 
together  make  up  but  one-third  or  one-quarter  of  the  displacement.  Moreover, 
the  spaces  in  which  these  weights  are  to  be  placed  are  settled  beforehand,  and 
their  influence  on  the  rolling  and  pitching  can  be  completely  measured.  There 
need  therefore  be  no  error,  and  we  may  say  that,  with  regard  to  its  qualities  as 
a  sea-boat,  a  Transatlantic  packet  ought  to  have  no  element  left  uncertain,  for 
the  mathematical  conditions  of  its  design  are  to  be  absolute  and  simple,  inas- 
much as  all  the  formula;  on  which  they  depend  are  directly  reducible  to  equa- 
tions of  form,  of  weight,  and  of  moments. 

Nevertheless,  if  a  practice  has  arisen  by  virtue  of  which  vessels  are  built  so 
as  to  incur  risk  of  destruction  at  sea  for  want  of  sufncient  freeboard,  there  must 
be  some  reasonable  cause  for -this  practice.  It  cannot  be  assumed  that  the 
reasons  whj'  vessels  are  usually  low  iu  the  water  are  particular  to  each  ship.  For 
some  of  them,  doubtless,  one  reason  may  be  the  objection  to  receive  the  whole 
force  of  a  wave  against  the  bow,  and  another,  the  eftect  of  the  wind  on  the 
hull.     Even  so,  the  first  object  is  doubtful.     It  is  difficult  to  determine  whether 


more  work  is  lost  in  steaming  ahead  with  part  of  the  deck  under  water,  or  in 
rising  to  the  wave  and  cutting  through  its  ridge.  At  any  rate  these  considera- 
tions do  not  apply  to  Transatlantic  packets.  For  these  vessels  it  is  important 
that  the  deck  should  be  kept  as  comfortable  as  possible,  especially  in  rough 
weather,  when  the  passengers  suder  mostly  below.  Now  this  involves  two  pos- 
tulates— easy  rolling  and  a  high  deck.  These  two  conditions,  far  from  being 
contradictory,  agree,  for  this  reason,  that  the  moment  of  the  topweight  increases 
the  period  of  rolling  at  the  same  time  that  it  diminishes  its  amplitude.  We 
are  thus  led  to  assume  that  the  want  of  depth  in  ships  is  due  to  the  traditions  of 
wooden  shipbuilding.  It  is  a  consequence  of  the  use  of  timber  that  its  scantling, 
and  consequently  its  weight  in  the  topsides  and  upper  decks,  difters  but  little 
from  the  scantling  and  weight  of  the  immersed  portion  of  the  hull,  and  this  con- 
sideration assigns  a  hint  to  the  ratio  of  freeboard  to  draught.  Without  some 
such  limiting  ratio,  if  the  topsides  were  too  heavj'  for  the  under-water  works,  it 
would  be  necessary  to  ballast  the  ship  before  launching  her.  This  consideration 
explains  all  the  peculiarities  of  wood-built  ships.  It  accounts  for  the  variation 
of  breadth  of  beam  in  ships  of  war,  which  depends  on  the  number  and  height 
of  the  fighting  decks.  It  accounts  equallj-  for  the  low  freeboard  of  merchant- 
men, which,  in  case  of  their  finding  no  cargo  at  their  ports  of  call,  would  be 
obliged  to  ballast  heavily,  if  their  topsides  were  out  of  proportion  to  their  light 
displacement. 

But  this  motive  which,  in  wooden  shipbuilding,  so  emphaticallj'  limits  the 
depth  of  ships,  has  far  less  importance  when  the  ship  is  iron  built.  It  is  much 
easier  to  obtain  the  requisite  strength  in  iron  than  in  wood,  and  this  strength 
increases  with  the  better  quality  of  the  iron.  It  is  easier  to  obtain  a  rigid  truss 
with  wrought  iron  than  with  cast  iron,  and  with  steel  than  with  wrought  iron, 
so  that  we  may  obtain  the  same  strengths  with  less  weights  by  using  the  stronger 
materials.  Now,  if  this  be  true  as  a  general  axiom,  it  holds  a  portion  when  the 
resisting  material  can  be  distributed  over  the  structure,  so  as  exactly  to  meet 
the  distribution  of  the  forces  both  in  direction  and  in  amount.  Of  this  character 
is  the  girder,  whose  material  is  chiefly  massed  at  top  and  bottom,  because  the 
central  portion  has  but  little  work  to  do.  So  also  is  the  hollow  pillar;  its 
material  beiug  arranged  so  as  to  increase  the  diameter,  increases  the  ratio  of 
breadth  to  length,  and  thus  allows  a  heavier  weight  to  be  borne  at  the  same 
height,  or  an  equal  weight  at  a  greater  height.  In  designing  the  upper  works 
of  a  ship,  it  is  easy  to  contrive  the  distribution  of  material,  so  as  to  obtain  the 
greatest  possible  strength  of  structure  as  a  whole,  and,  seeing  that  the  height 
enters  by  its  square  into  the  formulae  of  resistance,  the  weight  of  the  upper 
works  will  admit  of  a  diminution,  not  iu  a  direct  ratio,  to  the  increase  of 
height,  but  in  a  certain  relation  to  it,  as  the  depth  increases.  These  remarks 
show  that  the  depth  of  iron  ships,  and  consequently  their  freeboard,  might  be 
much  increased,  without  any  proportional  increase  iu  the  weight  of  tlie  upper 
works,  and  without  an)-  change  in  the  form  of  displacement. 

Finally,  we  may  conclude  that  the  depth  of  ships,  as  regards  freeboard,  is  in 
general  insufficient,  as  it  exposes  the  deck  too  much  to  the  sea  ;  that  as  regards 
structural  strength  the  increase  of  depth  is  advantageous  ;  that  as  regards  ease 
in  a  seaway,  increased  freeboard  is  an  element  of  comfort  and  safety ;  that  by 
the  use  of  iron  in  construction,  the  depth  can  be  increased  without  interfering 
with  the  sailing  qualities  or  speed  of  the  ship,  because  itaftects  the  weights  only, 
or  rather  the  positions  of  the  weights  in  relation  to  the  form  of  the  ship, 
without  affecting  the  form  ;  and,  lastlj-,  that  the  insufficient  depth  generall}- 
giveu  to  ships  is  due  to  the  traditions  of  wooden  shipbuilding. 


KOYAL  COMMISSION  ON  TRADES'  UNIONS. 

THE    AMALGAMATED    SOCIETY    OP    ENGINEERS. 
{Continued  from  p.  142.) 

On  the  questions  of  strikes,  increase  of  wages,  and  decrease  of  working  hours, 
the  witness  was  examined  at  very  great  length.  After  the  great  strike  or  lock- 
out of  1852,  the  funds  of  the  society  fell  tol£3,000  iu  hand,  and  2,000  members 
left  out  of  12,000.  After  that  a  levy  of  6d.  a  week  each  man,  in  addition  to  the 
ordinary  subscription,  was  made  in  order  to  realise  a  fund.  There  has  been  no 
strike  since  ]  8-52  of  anj'  importance,  but  if  there  were  to  be,  the  societj'  would 
call  on  the  members  to  subscribe  a  sovereign  or  half  a  sovereign,  so  that  there  is 
no  fear  of  the  fund  going  down. 

Mr.  Hughes  :  It  is  very  difficult  for  a  strike  to  happen  in  your  society,  I 
believe  ?  What  measures  have  men  to  take,  for  example,  before  they  can  strike 
in  your  society  ? 

Witness  :  Thej-  have  to  represent  their  grievances  to  the  committee  of  their 
branch.  In  a  town  where  there  is  more  than  one  branch,  there  is  what  is  called 
a  district  committee,  composed  of  seven  members  from  the  different  branches, 
or  more  in  proportion  to  the  number  of  branches  in  the  district;  and  instead  of 
the  branch  committee  dealing  with  the  question,  the  district  committee  deals 
with  it,  because  there  is  a  larger  representation.  For  instance,  here  in  London 
we  have  a  district  committee  composed  of  twenty-four  members,  because  we  have 
twenty-four  branches  in  the  district ;  and  when  any  dispute  arises  in  the 
district  the  whole  of  the  twenty-four  branches  are  represented,thereby  bringing 
about  a  proper  understanding  in  relation  to  the  question  at  issue,  and  aftbrding 
a  better  opportunity  for  arriving  at  a  satisfactory  conclusion.  If  the  men 
who  wish  to  go  out  have  obtained  the  consent  of  their  branch  in  their  own 
town,  thej'  would  require  to  get  the  consent  of  the  district  committee,  and  the 
approval  of  the  executive  council. 

Mr.  Hughes :  Therefore,  unless  approved  in  the  first  place  by  the  branches  of 
their  own  town,  and  in  the  second  place  by  the  central  executive  council,  no 
members  of  your  trade  can  strike  ? 

Witness  :  ISfo  :  or,  at  least,  they  ought  not  to  strike. 

Mr.  Hughes :  That  is  to  saj\  thej-  would  not  be  supported  if  thej'  did  ? 
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"Witness  :  I  would  not  take  npon  myself  exactlj*  to  say  tliat,  because  a  great 
deal  would  depend  upon  the  nature  of  the  case.  If  some  employer,  for  instance, 
went  and  said  to  his  workmen,  "  Your  wages  after  to-morrow  night  will  he 
reduced  three  shillings  a-week,"  in  all  probability  the  men  would  leave  there  and 
then  ;  in  that  case  we  would  consider  them  entitled  to  the  benefits  of  the 
society."  But  as  the  ordinary  rule  they  would  require  to  get  first  the  consent  of 
their  own  branch,  and  then  that  of  the  executive  council.  Where  thei'e  is 
time,  and  upon  the  consent  of  the  executive  council  being  given,  the  men  may 
go  out  and  get  their  allowance. 

The  advance  in  wealth  and  strength  of  the  society  has  tended  to  make  strikes 
in  the  trade  less  frequent  than  thej'  were  formerly,  and  there  have  been  fewer 
trade  disputes,  with  lock-outs  and  strikes,  during  the  last  fifteen  j-ears  than 
during  the  preceding  fifteen  years.  Now,  when  men  have  grievances,  they  wait 
upon  their  employers  by  deputations,  and  the  council  of  the  society  give  advice. 
I  should  say  that  members  generally  are  decidedly  opposed  to  strikes,  and  that 
the  fact  of  our  having  a  lai'ge  accumulated  fund  tends  to  encourage  that  feeling 
among  them.  Thej'  wish  1o  conserve  what  they  have  got;  as  I  have  heard  it 
put  here,  the  man  who  has  not  got  a  shilling  in  his  pocket  has  not  much  to  be 
afraid  of,  but  with  a  large  fund  such  as  we  possess  we  are  led  to  be  exceedingly 
careful  not  to  expend  it  wastefullj',  and  we  believe  that  all  strikes  are  a  complete 
■waste  of  money,  not  only  in  relation  to  the  workmen,  but  also  to  the  employers.  The 
society  have  recommended  that  no  strikes  should  take  place  in  twenty  cases  in 
as  many  months  in  this  trade.  Wages  have  fluctuated  little  during  the  last  ten 
or  twelve  years,  but  during  the  last  year  there  has  been  an  upward  tendency. 
The  society  have  certainly  not  maintained  more  than  six  strikes  during  the  last 
ten  years  directly  for  the  purpose  of  raising  wages.  The  strikes  which  have 
occurred  have  principally  arisen  "  from  pieee-work  and  the  large  number  of  boys 
employed,"  and  for  "  regulating  the  trade." 

III]'.  Roebuck  :  Why  should  you  prevent  a  master  from  employing  boys  who 
can  do  the  work  ? 

Witness:  We  have  a  perfect  right  to  say  to  him,  "  If  you  employ  a  cert.iin 
number  of  uu.V?  beyond  what  \ve  conceive  to  be  the  proper  number,  we  vrill  mt 
work  for  you." 

Mv,  Eoebuck :  A  proper  number  means  the  number  that  you  like  ? 

Witness :  What  the  men  think  right. 

The  society  men  regulate  their  affairs  without  dependence  upon  the  non- 
society  men  ;  but  if  the  latter  fall  in  with  the  society  men's  views,  "  well  and 
"ood."'  Occasionally  the  two  classes  hold  a  meeting,  and,  generally  speaking,  if 
there  is  anything  in  the  nature  of  a  strike,  the  non-society  men  leave  their 
employment  as  well  as  the  society  men. 

On  the  question  of  foreign  work,  the  witness  expressed  no  fear  that  continental 
manufactures  would  ever  successfully  compete  with  the  English,  and  he  said : 
I  may  just  state  that  trades'  societies  are  being  established  in  Prance  and  in 
Belgium  rapidly,  and  they  will  have  the  tendency  of  raising  the  wages,  and 
thereby  remove  that  fear  of  competition  that  our  English  friends  are  so  much 
alarmed  about.  .  ,  -r,  ,   • 

Mr.  Matthews  :  Do  you  know  anything  of  wages  in  France  and  Belgmm,  as 
compared  with  England  ?  .       .         „         „t,  ■,  ^ 

Witness :  Our  members  employed  in  France  are  gettmg  from  £2  to  i2  10s. 
per  week.     The  same  class  of  men,  in  all  probability,  would  be  getting  here  36s. 

rjpy  WGGK» 

Mr.  Matthews  :  What  do  the  ordinary  French  and  Belgian  workmen  get  ?  I 
wish  to  draw  a  distinction  between  the  highly  skilled  workmen,  which,  I  dare 
say,  those  are  who  go  out  from  your  society  to  work  in  France,  and  the  ordinary 
skilled  workmen  in  Belgium  and  France  ? 

Witness  :  I  do  not  know  personally  ;  I  only  go  from  hearsay ;  but  I  am  given 
to  understand  that  it  is  from  four  to  six  francs  per  day.  If  they  are  getting  five 
francs  a  day,  it  would  be,  saj',  4s.  2d.,  against  some  6s.  here. 

Mr.  Matthews :  Assuming  the  ordinary  rate  of  wages  to  be  thirty  per  cent, 
lower  in  France  and  Belgium  than  in  this  country,  and  that  workmen  improve 
in  France  and  Belgium  as  they  do  here,  what  is  to  prevent  work  going  from  this 
country  to  France  and  Belgium  P 

Witness  :  I  cannot  answer  that  question  as  to  what  eventually  may  turn  up, 
but  at  the  present  time  I  see  nothing  to  apprehend.  I  believe,  in  the  first  place, 
that  the  Englishman  does  as  much  work  in  six  days  as  the  Frenchman  can  do  in 
eightu  Under  the  system  on  which  they  work  there,  men  being  allowed  to 
smoke  their  cigars  while  at  work,  and  to  enjoy  themselves  in  that  kind  of  way, 
it  is  impossible  for  them  to  do  the  same  quantity  of  work  as  they  do  in  England. 

Mr.  Matthews  :  Is  it  not  the  fact  that  the  manufacture  of  locomotives  and 
other'  engines  has  verj'  much  increased  in  Prance   and  Belgium  in  the  last  ten 

Witness :  I  believe  it  has.  I  do  not  think  th&t  France  and  Belgium  will  stand 
still  in  that  respect  or  any  other.  I  believe  nations  will  progress,  because  it  is 
in  tlie  nature  of  things  that  they  should. 

The  witness  also  stated  that  the  society  received  information  as  to  work  going 
on  in  different  parts,  and  they  used  this  information  for  the  benefit  of  the 
members  ;  and  after  .some  other  details  had  been  given  the  witness's  evidence 
closed. 


externally,  .33  internally,  2  in  the  flues,  and  385  entirely  ;  in  addition,  9  have  been 
tested  by  hydraulic  pressure.  The  number  of  defects,  omissions,  &c.,  discovered 
amounted  to  339 ;  of  these  214  were  defects  in  boilers,  83  defective  fittings,  and 
9.5  omissions  of  fittings,  besides  one  case  of  deficiency  of  water.  There  were  16 
cases  of  dangerous  defects,  viz.,  furnaces  out  of  shape,  2  ;  fracture,  7  ;  internal 
corrosion,  2 ;  external  corrosion,  3  ;  safety  valves  out  of  order,  1  ;  pressure 
gauges  out  of  order,  1. 

Explosions. 
On  the  present  occasion  I  have  nine  explosions  to  report,  which  resulted  in 
the  death  of  seventeen  persons,  as  well  as  in  injurj'  to  fifteen  others.  Details  of 
five  of  these  explosions  will  be  found  below.  It  will  be  seen  that  they  arose,  as 
usual,  from  the  simplest  causes,  and  that  they  might  have  been  prevented  with 
ordinary  care.  Not  one  of  the  boilers  in  question  was  under  the  inspection  of 
this  Association. 

Tabulae  Statement   of   Explosions,   fkom   Febbuaey   23rd,  18')7,  io 
Mat  24ih,  1867,  inclusive. 


MANCHESTER   ASSOCIATION   FOR   THE    PREVENTION   OP 

stp:;am  boiler  explosions. 

At  the  last  monthly  meeting  of  the  executive  committee  of  this  Association, 
lield  on  May  28th.  1807,  William  Pairbairn,  Esq.,  C,E.,  LL.D.,  P.K.S.,  Presi- 
dent, in  the  chair,  the  Chief  Engineer,  Mr.  L.  E.  Fletcher,  presented  the  report 
for  the  three  months  ending  May  21th,  of  whicli  the  following  is  an  abstract  :— 

During  the  last  three  montiis  {i.e.,  i'rom  February  23rd  to  May  24th,  1867) 
C30  visits  of  inspection  have  been  made,  and  1,381  boilers  examined,  viz.,  961 


Progressive 
Number 
for  1867. 

Date. 

6 

Mar.  12 

7 

Mar.  19 

8 

Mar.  28 

9 

]Mar.  29 

10 

Apl.  10 

11 

Apl.  20 

12 

May  10 

13 

May  11 

14 

May  18 

General  Description  of  Boiler. 


Portable  Multitubular. 
Locomotive  type  ... 


Portable  Multitubular. 
Locomotive  type 


Collierj'. — Particulars     not 
yet  fully  ascertained  ... 

Plain  C3'lindrical. 

Externally-tired  

Single-flue,  or  Cornish. 
Internally-fired    

Plain  Cylindrical. 

Externally-fired  

Locomotive. 

Internally-fired    

Plain  Cylindrical. 

Externally-fired  

Single-flue,  or  Covuish. 

Internall3'-fircd    

Total 


Persons 
KUled. 


1 

1 
1 
0 
0 
17 


Perseus 
Injured. 


3 

15 


Total, 


3 

12 
4 
2 
1 
3 
2 
3 

3 

32 


No.  6  Explosion,  by  which  one  pei'sou  was  killed  and  two  others  injured, 
occurred  at  twenty  minutes  past  eleven  on  the  morning  of  Tuesday,  March  12th, 
at  a  steam  saw  mill. 

The  boiler  was  of  patent  multitubular  construction,  and  of  the  locomotive 
type,  with  a  slight  variation,  having  a  second  or  return  set  of  flue  tubes  passing-^ 
over  the  fire  box,  while  the  chimney  and  smoke  box  were  at  the  front  instead  of 
at  the  back  of  the  boiler. 

The  boiler  was  reduced  on  its  explosion  to  a  complete  wreck,  the  outer  easing 
of  the  fire  box  being  ripped  oft"  from  the  inner  one,  and  both  torn  from  the  barrel, 
while  the  tubes  were  pulled  out  from  the  two  front  tube  plates,  the  wheels  dis- 
mantled, the  parts  all  scattered,  and  a  portion  of  the  fire  box  hurled  upon  the 
roof  of  an  adjoining  dwelling  house. 

At  the  coroner's  inquiry  into  the  cause  of  the  explosion,  the  owner  of  the 
boiler  stated  that  "  he  had  had  a  good  deal  of  experience  with  portable  engines 
and  boilers,  and  considered  himself  competent  to  judge  whether  thev  were  iu 
good  working  order  ornot.  He  drove  the  whole  of  his  mills  with  them  andhad bought 
a  good  many,  having  had  four  new  and  seven  old  ones.  The  exploded  boiler  was 
twelve  years  old,  but  he  thought  it  safe  to  work  on  for  twice  that  age,  though 
nothing  was  said  as  to  the  necessity  of  making  frequent  internal  examinations 
during  that  period,  to  see  whether  the  plates  were  wasted  by  corrosion  or  not, 
though  they  did  not  exceed  a  quarter  of  an  inch  in  thickness  originally.  A  new 
boiler,  he  stated,  was  a  rarity,  and  new  ones  very  often  exploded.  He  had  not 
discovered  any  weak  places  iii  the  boiler,  nor  did  he  consider  any  particular  pai't 
had  given  way,  but  tliought  that  the  explosion  h.id  been  a  general  one.  The 
explo'siou,  in  Ins  opinion,  had  been  caused  by  the  boiler  being  but  partially  clothed, 
the  cylindrical  barrel  only  being  lagged,  and  not  the  outer  casing  of  the  fire  box, 
while  the  weather  had  bc"en  cold  and  windy  on  the  morning  of  the  explosion, 
and  the  water  level  allowed  to  rise  two  niches  above  the  ordinary  m.ark.  Ho 
came  to  the  conclusion  that  the  amount  of  water  had  a  good  deal  to  do  with  the 
explosion,  because  '  water  was  very  turbulent,  and  he  believed  it  would  burst  a 
boiler  quicker  tlian  steam,'  while  as  the  plates  had  rent  at  the  line  where  the 
covering  on  the  boiler  ended,  ho  thought  that  the  boiler  had  burst  from  'atmos- 
pheric influences,'  in  consequence  of  being  but  partially  clothed  on  a  cold,  I'rosty 
morning." 

Fortunately  the  coroner  was  provided  with  other  scientific  evidence,  or  no 
satisfactory  information  would  have  been  given  as  to  the  cause  of  the  explosion, 
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and  it  might  have  been  fittvibuted  eitliev -to  the  supposed  negligence  of  the  de- 
ceased tiremau  in  admitting  to  the  boiler  too  much  "  turbulent  water"  by  two 
inches,  or  to  the  newly-invcntcd  theory  of  the  atmospheric  influence  upon  half- 
nated  boilers  on  cold,  frosty  mornings. 

The  other  scientific  witness  referred  to  was  the  district  locomotive  superiu- 
•tendent  of  one  of  the  leading  lines  of  railway,  and  had  bad  experience  in  the 
management  and  construction  of  steam  engines  for  the  last  twenty  years.  He 
■did  not  endorse  the  opinion  of  the  owner,  but  pointed  out  that  the  safety-valve 
—the  only  one  with  which  the  boiler  was  fitted — was  loaded  with  a  spring 
■balance,  which,  when  screwed  down  to  its  ordinary  pressure,  viz.,  45lbs.,  allowed 
but  little  room  for  tlie  valve  to  lift,  and  as  there  was  no  ferrule  or  stop  on  the 
.screw  to  keep  tlie  adjusting  nut  from  being  turned  too  far,  the  valve  might 
easily  have  been  locted  fast  bj'  the  attendant  without  bis  being  aware  of  it. 
This'tlie  witness  thought  had  most  probably  been  the  case,  adding  that  though 
-the  stop  ferrules  wei-e  the  rule  on  the  spring  balances  of  locomotive  boilers, 
they  were  but  too  seldom  applied  to  agricultural  ones,  while  he  recommended 
the  general  use  of  an  efficient  duplicate  safet}--valve  and  a  steam-pressure 
gauge,  which  had  not  been  adopted  in  the  present  instance. 

There  appears  every  reason  to  agree  with  the  evidence  given  by  the  last  witness 
and  to  conclude  that  the  safety-valve  had  been  locked  fast  as  suggested.  As 
the  boiler  was  not  fitted  with  any  pressure  gauge,  the  attendant  was  in  the 
habit  of  slacking  the  thumb-screw  which  adjusted  the  spring  balance,  in  order 
to  ascertain  at  what  point  the  steam  blew  off',  according  to  the  figures  on  the 
scale.  He  had  done  this  but  a  short  time  before  the  explosion  occurred,  and 
screwed  it  down  again  as  it  was  supposed  to  the  ordinar3'  working  point  of  4.51bs. 
per  square  inch.  Inasmuch,  however,  as  there  was  but  little  margin  below  that 
point,  he  bad,  no  doubt,  inadvertent!}'  turned  the  nut  a  thread  or  so  too  far, 
and  thus  locked  the  spring  fast,  as  others  under  similar  circumstances  have 
frequently  done  before  him  with  equally  fatal  results.  From  the  dangerous 
construction  of  the  spring  balance  and  tiie  frequeucj'  of  explosions  from  this 
cause,  there  seems  no  reason  to  doubt  that  such  had  been  the  case,  and  that  tlie 
explosion  raaj'  be  attributed  to  accumulated  pressure,  in  consequence  of  the  de- 
fective arrangement  of  the safet3-valve. 

The  jury  took  this  viev/  of  the  matter,  and  found  that  "  the  engine  driver 
was  killed  by  the  explosion  of  a  portable  steam  engine,  caused,  as  far  as  could 
be  gathered  from  the  evidence,  through  the  overscrewing  of  the  safet.v-valve  by 
the  deceased  himself." 

It  would  be  unfair  to  the  boiler  attendant  to  infer  from  this,  however,  that  he 
was  tlie  victim  of  his  own  negligence.  He  was  doubtless  unaware  that  the 
safety  of  the  boiler,  as  well  as  his  own  life,  hung  upon  a  single  turn  of  a  thumb 
screv.-.  The  makers  should  never  have  turned  so  deadly  an  instrument  out 
upon  the  world,  to  kill  innocent  and  well-meaning  attendants.  The  boiler 
should  have  been  fitted  with  a  suitable  gauge,  to  have  shown  the  precise 
pressure  of  the  steam,  and  the  safety-valve,  if  loaded  with  a  spring  balance  at 
all,  should  have  been  fitted  with  a  stop  ferrule  or  collar  to  have  prevented  its 
being  overscrewed,  while  an  efficient  duplicate  safety-valve  should  have  been 
added  to  prevent  any  excessive  pressure,  even  though  the  other  had  been  de- 
ranged. The  adoption  of  these  recommendations  in  the  present  instance  would 
doubtless  have  prevented  the  explosion  and  its  fatal  consequences  under  con- 
sideration. 

Xo  new  portable  engines  should  be  fitted  up  without  steam-pressure  gauges 
and  efficient  duplicate  safety-valves,  say  of  dead-weight  construction,  while,  if 
spring  balances  are  adopted,  thej'  should  all  be  fitted  with  stop-collars  or  ferrules. 
In  boilers  already  in  work,  these  safeguards  could  be  added  with  but  trifling 
expense. 

No.  7  Explosion  occurred  on  Tuesda}-,  Jfarch  19th,  at  a  farmstead,  and  resulted 
in  the  death  of  eight  persons,  as  well  as  in  iiijurj'  to  four  others. 

The  boiler,  which  was  of  the  portable  multitubular  agricultural  type,  and 
employed  for  driving  thrashing  machines,  was  rent  on  its  explosion  into  two  main 
fragments,  the  fire  box  with  the  flue  tubes  being  separated  from  the  barrel  of 
the  boiler,  while,  in  addition,  the  plate  forming  the  sides  and  top  of  the  outer 
casing  of  the  fire  box  was  ripped  off.  Tliese  fragments  were  scattered  right  and 
left,  one  of  them  being  thrown  across  the  road  into  an  adjoining  field,  to  a 
distance  of  forty  or  fifty  j-ards.  Unfortunately  the  explosion  occurred  at  dinner 
time,  when  the  workpeople  had  clustered  round  the  boiler  for  the  warmth  it 
afforded  them  on  a  cold  day  with  a  biting  east  wind,  when  just  as  they  were 
taking  their  meal  the  boiler  burst,  scattering  them  on  all  sides,  and  injuring 
eight  of  them  fatally. 

The  cause  of  the  explosion  appears  from  the  evidence  to  have  been  of  the 
simplest  kind.  The  engine  driver  was  seen  shortly  before  the  explosion  to  be 
working  the  boiler  with  the  safetj'-valve  lever  tied  down  by  a  cord,  so  that  as 
soon  as  the  engine  was  stopped  for  the  dinner  hour  the  boiler  burst  from  accu- 
mulated pressure.  This  view  was  supported  by  all  the  witnesses  who  gave 
evidence  at  the  coroner's  inquest,  and  the  jury  i-eturned  a  verdict  "that  the 
deceased  were  accidentally  killed  by  the  explosion  of  an  engine  boiler,  caused  by 
improperly  tying  down  the  safety-valve." 

It  should  be  pointed  out,  however,  that  had  the  complement  of  fittings  with 
which  the  boiler  was  equipped  been  as  complete  as  it  ought  to  have  been,  there 
is  every  ground  to  conclude  that  the  explosion  wonld  have  been  prevented  and 
the  lives  saved.  Prom  the  fact  of  portable  boilers  being  in  the  hands  of  farm 
labourers,  the  complement  of  fittings  should  be  all  the  more  efficient  and  the  less 
liable  to  derangement,  instead  of  which  it  is  far  inferior  to  that  adopted  in  the 
general  run  of  stationary  boilers,  though  they  are  entrusted  to  more  skilled 
attendants.  In  this  case,  as  in  the  case  of  No.  6  Explosion  just  reported,  the 
boiler  had  no  steam  pressure  gauge  or  duplicate  safety-valve.  Had  there  been 
a  steam  gauge  it  would  have  indicated  the  excessive  pressure,  and  had  there  been 
a  duplicate  safety-valve  of  suitable  construction,  the  attendant  could  not  have 
gagged  it  simply  by  a  cord.  It  is  not  contended  that  any  safety-valve  can  defy 
the  attacks  of  skilled  malice,  that  is  clearly  impossible ;  for  anything  that  one 
man  can  make  another  can  derange;  but  the  safety-valves  on  portable  engines 


are  not  exposed  to  the  ingenuity  with  which  a  burglar  attacks  a  safe  or  picks  a 
lock,  but  simply  to  the  negligence  and  stupidity  of  ignorant  men,  and  there  are 
many  safety-valves  that  would  meet  this  difficulty,  at  least  to  a  considerable 
extent.  At  all  events  the  best  appliances  should  be  fairly  tried,  and  portable 
engines  no  longer  allowed  to  work  so  inefficiently  equipped  that  a  careless  man 
may  make  them  as  dangerous  as  a  powder  magazine,  siinplj'by  tying  the  safety- 
valve  lever  down  by  a  rope,  or  giving  a  thumb-screw  on  the  spring  balance  an 
extra  turn. 

No.  9  Explosion,  by  which  two  persons  were  killed,  occurred  at  half-past  ten 
o'clock  on  the  moruing  of  Friday,  March  29th,  on  the  premises  of  a  pork 
butcher. 

The  boiler,  which  was  worked  at  a  pressure  of  20lbs.  on  the  square  inch,  was 
of  plain  cj'lindrical  externally-fired  construction,  the  ends  being  flat,  or  nearly 
so,  having  a  well  of  about  half  an  inch,  while  the  front  one  was  attached  by  an 
external  angle  iron.  The  boiler  measured  but  4ft.  7in.  in  length  bj-  2ft.  4in.  in 
diameter,  and  was  made  of  plates  only  fjths  of  an  inch  in  thickness  originally, 
while  the  external  angle  iron  by  which  the  front  end  plate  was  attached  to  the 
shell  was  Ifin.  x  Ifin.  x  ^Vths  of  an  inch,  the  rivet  holes  in  this  ring  being 
unevenly  pitched,  the  distances  varying  from  Ijiu.  to  2in.  There  were  no  means 
of  making  an  internal  examination  of  this  boiler,  or  of  cleaning  it  oat,  or  even 
of  emptying  it  when  in  place,  since  there  was  no  blow-out  apparatus  or  emptying 
plug:  neither  was  there  any  manhole  further  than  a  small  opening  on  the  top, 
which  might  be  termed  a  handhole,  so  that  the  only  way  of  cleaning  out  the 
boiler  was  to  remove  it  from  its  seat,  and  treat  it  like  a  barrel,  rolling  it  over  so 
as  to  get  the  dirt  out  through  the  handhole  as  through  a  bunghole.  The  boiler 
had  not  been  cleaned  out  since  it  had  been  re-set  in  the  year  1S63,  but,  fortu- 
nately, the  town's  water  with  which  it  was  fed  seems  to  have  been  prettj-  pnrej 
so  that  the  incrustation  was  only  ^in.  thick  along  the  bottom. 

The  boiler  failed  at  the  front  end,  which  was  blown  out,  being  severed  tlu'ough 
the  plate  nearly  all  the  way  roimd  close  to  its  attachment  to  the  external  angle 
iron,  and  torn  away  from  the  rivets  through  the  remainder  of  the  rupture.  The 
shell  did  not  stir  from  its  place,  but  the  owner  and  his  apprentice,  working 
alongside,  were  scalded  to  death  bj-  the  escape  of  steam  and  hot  water. 

An  examination  of  the  fragments  left  no  doubt  as  to  the  c:iuse  of  the  explosion. 
A  considerable  portion  of  the  front  end  plate  had  been  reduced  at  the  line  of 
fracture  to  the  thickness  of  a  knife  edge  by  a  deep  groove  or  furrow,  which  ran 
nearly  round  the  boiler  inside,  and  had  eaten  into  the  plate  at  the  base  of  the 
external  angle  iron.  This  groove  was  caused  by  the  corrosive  tendency  of  the 
water,  combined  with  the  buckling  action  of  the  front  end  plate  in  consequence 
of  its  weak  constrnction.  It  was  also  found,  on  removing  a  brick  at  the  back 
of  the  right  hand  side  flue,  that  the  C3-lindrical  shell  was  wasting  at  that  part 
from  external  corrosion,  and  the  inspector  easil)"  thiust  a  carving  fork  through 
the  plate,  which  proved  to  he  no  thicker  than  a  sheet  of  brown  paper.  The 
boiler  altogether  was  unfit  to  be  worked,  and  the  explosion  may  be  attributed 
simply  to  wasting  of  the  plates  from  internal  corrosion. 

No.  11  Explosion  occurred  at  a  spinning  mill,  at  two  o'clock  on  the  afternoon 
of  Saturday,  April  20th,  and  resulted  in  the  death  of  one  person,  as  well  as  in 
injury  to  two  others. 

The  boiler,  which  was  of  plain  cylindrical  constniction,  and  externally-fired, 
was  of  very  diminutive  size,  measuring  only  about  6ft.  in  length  by  2ft.  5iu. 
in  diameter,  and  being  made  of  plates  5iu.  in  thickness  throughout.  The  front 
end  plate  was  domed  3in.,  while  the  back  was  perfectly  flat  and  attached  to  the 
shell  by  an  angle  iron  2iin.  x  2:|in.  x  ^in.,  and  a  longitudinal  bolt  stay  made 
in  two  lengths,  and  connected  together  by  cotters,  ran  from  end  to  end. 

The  boiler  gave  way  at  the  back  through  the  line  of  rivets  in  the  angle  iron 
connecting  the  flat  end  plate  to  the  shell,  the  rupture  extending  round  the 
entire  circumference,  while  at  the  same  time  the  longitudinal  bolt  stay  was  torn 
asunder  in  the  middle  at  the  cotters.  The  engine  connected  to  the  boiler  was 
shattered  to  pieces,  while  the  main  part  of  the  shell  penetrated  through  two 
brick  walls,  doing  considerable  damage  in  it's  course,  and  it  is  reported  that 
the  amount  of  destruction  caused  by  this  boiler  is  almost  incredible,  considering 
its  small  size. 

With  regard  to  the  cause  of  the  explosion,  it  appears  that  the  boiler  was 
too  small  for  its  work,  and  could  only  keep  the  engine  running  for  a  short  time 
before  coming  to  a  standstill,  and  therefore  to  meet  this  difficulty  the  steam 
used  to  be  bottled  np  at  as  high  a  pressure  as  possible  before  starting.  The 
boiler  was  fitted  with  one  safety-valve,  IVoi"-  i"  diameter,  enclosed  in  a  box, 
and  in  order  to  raise  the  pressure  more  effectually,  the  foreman  mechanic,  who 
certainly  should  have  known  better,  screwed  an  iron  plug  into  the  safety-valve 
discharge  pipe,  thus  rendering  the  escape  from  the  valve  impossible,  and  virtually 
doing  away  with  it  altogether.  The  result  is  not  difficult  to  foresee.  The  engine 
was  allowed  to  stand  in  order  to  get  up  the  steam,  when  the  pressure  was  seen 
by  the  gauge  to  rise  to  901bs.  on  the  square  inch,  and  just  as  the  fly-wheel  was 
being  turned  round  to  start  the  engine,  the  boiler  bm'st,  so  that  this  explosion 
may  be  attributed  simply  to  excessive  pressure  of  steam,  caused  by  the  attendant's 
tampering  with  the  safetj'- valve. 

No..  14  Explosion,  by  which  tl\ree  persons  were  injured,  occurred  at  seven 
o'clock  on  the  morning  of  Saturday,  May  18th,  at  a  plaster  mill. 

The  boiler,  which  was  worked  at  a  pressure  of  60lbs.  on  the  square  inch,  was 
of  the  plain  Cornish  class,  being  internall.y-firecl,  and  having  a  single  furnace  tube 
running  from  end  to  end.  Its  length  was  20ft.,  its  diameter  in  the  shell  oft.  llm., 
and  in  the  furnace  tube  2ft.  lOiu.,  the  thickness  of  the  plates  in  the  shell  being 
siu.,  and  in  the  furnace  tube  jin.  in  some  places,  and  njin.  in  others,  while  the 
first  crown  plate  was  in  some  parts  little  more  than  ^in.  Tlie  front  end  plate 
was  attached  to  the  shell  by  an  external  angle  iron,  measuring  2i-iu.  by  23in. 
by  Yoin.,  while  the  other  angle  irons  measured  25^in.  by  25in.  by  jin.  The  fiat 
end  plates  were  not  sti'engthened,  as  in  the  most  approved  modern  boilers,  with 
svibstantial  gussets,  but  with  diagonal  stays  Sin.  wide  by  jin.  thick,  fastened  at 
the  end  by  a  single  bolt  fin.  in  diameter. 

The  boiler  gave  way  at  the  internal  furnace  tube,  whidi  collapsed  vertically 
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from  end  to  end,  tearing  away  all  round  at  the  furnace  mouth  angle  iron,  as 
well  as  at  the  back  end  for  a  length  of  about  Sin.  at  the  crown ;  in  addition  to 
which  the  tube  severed  at  two  of  the  ring  seams  of  rivets,  and  thus  divided 
into  three  pieces,  while  the  diagonal  stays  pulled  out  at  the  bolt  holes,  and  both 
end  plates  rent  from  the  shell,  the  bact  remaining  intact,  with  about  a  third 
part  of  the  furnace  tube  attached  to  it,  the  front  being  divided  into  several 
pieces.  These  fragments  were  thrown  in  everj'  direction,  while  the  boiler-house 
and  surrounding  buildings  were  levelled,  and  the  boiler  shell  thrown  forward 
about  33tt.,  carrying  away  a  massive  beam  in  its  course,  and  afterwards  passing 
through  a  brick  wall.  Great  as  was  the  havoc,  fortunately  no  one  was  killed, 
but  three  persons  were  seriously  injured  by  the  debris,  two  of  them  being  buried 
in  the  ruins. 

There  can  be  no  doubt  as  to  the  cause  of  this  explosion.  The  furnace  tube 
was  not  strong  enough  for  the  pressure  it  had  to  sustain.  It  shows  most  careless 
workmanship  to  have  constructed  the  tube  of  such  different  thicknesses  of  plates 
as  those  mentioned  above,  while  the  mode  of  staying  the  flat  ends  was  paltry 
and  second-rate.  The  furnace  tube  was  not  strengthened  as  it  should  have 
been  with  flanged  seams,  encircling  hoops,  water  pockets,  or  other  approved 
means,  and  had  these  been  suitably  applied  the  collapse  would  have  been  pre- 
vented. Without  these  appliances  no  boiler  should  now  be  constructed  to  work 
at  so  high  a  pressure  as  601bs.  on  the  square  inch.  This  boiler,  which  was  oulj- 
about  a  year  old,  was  a  perfect  disgrace  to  the  man  that  made  it,  and  it  is  to 
the  weakness  of  the  furnace  tube  through  malconstruction  that  this  explosion  is 
solely  due. 

Before  concluding  this  report,  attention  may  be  drawn  to  the  diminutive  size 
of  throe  of  the  boilers,  the  explosions  of  which  are  recorded  above.  In  No.  9, 
the  boiler  was  only  -l.ft.  7iu.  long  by  2ft.  iin.  in  diameter:  in  No.  11,  6ft.  long  by 
2ft.  Sin.  in  diameter;  in  No.  13,  3ft.  2in.  long  by  1ft.  Sin.  in  diameter.  Yet, 
small  as  these  boilers  wore,  three  persons  were  killed,  and  four  others  injured 
bj'  them.  Ihere  appears  to  be  a  very  general  impression  that  the  explosion  of 
small  boilers  is  not  attended  with  fatal  consequences.  This  has  been  referred  to 
in  previous  reports,  and  it  will  be  remembered  that  a  boiler  that  Inu-st  on  the 
9th  of  October,  1866,  and  was  reported  under  the  head  of  No.  49  Explosion 
in  last  year's  Report,'*  was  but  5ft.  Gin.  high  and  2ft.  6in.  in  diameter,  while 
there  was  no  bricksvork  surrounding  it,  yet  it  killed  eight  persons.  Small  boilers 
are,  to  a  certain  extent,  more  liable  to  explosion  than  large  ones,  inasmuch  as 
they  are  considered  not  worthy  of  the  same  amount  of  attention,  or  as  full  a 
complement  of  fittings.  The  facts  given  above  will,  it  is  trusted,  tend  to  dispel 
the  erroneous  ideas  entertained  with  regard  to  the  danger  of  these  small  boilers, 
and  secure  for  them  the  attention  they  deserve. 


INSTITUTION    OF   MECHANICAL    ENGINEERS. 
Meetikg  in  Paeis,  Jvne  4th. 


ON  THE  VENTILATION  OP  PUBLIC  BUILDINGS. 
Bt  Genekal  Moein. 

The  renewal  of  air  in  buildings  is  only  rendered  necessary  by  the  vitiation 
resulting  from  the  respiration  and  exhalations  of  the  occupants,  and  by  the 
accumulation  of  the  products  of  combustion  from  artificial  lighting  ;  and  the 
writer  has  been  led,  by  his  own  observations  and  the  consideration  of  the  results 
obtained  by  others,  to  the  following  conclusions  as  to  the  principles  on  which 
the  ventilation  of  buildings  should  be  based  : — 

1st.  Ventilation  consists  in  getting  rid  of  all  vitiated  air  and  replacing  it  by 
fresh  air. 

2nd.  Tlio  principal  object  of  ventilation  is  to  get  rid  at  once  of  all  vitiated  air. 
It  ought  to  be  removed  in  general  from  the  point  nearest  to  the  place  where  the 
air  is  vitiated,  in  order  to  prevent  any  further  diffusion  into  the  room; 
and,  on  the  contrary,  fresh  air  ought  to  be  introduced  at  the  point  farthest 
removed  from  the  occupants  of  the  room. 

3rd.  The  different  arrangements  for  ventilation  bj'  suction,  well  proportioned 
and  well  carried  out,  are  more  eftectual  than  those  which  depend  exclusively  on 
blowing  in  the  fresh  air,  as  the  latter  do  not  in  every  instance  and  at  all  times 
ensure  the  vitiated  air  being  uniformly  and  continuousl}'  expelled. 

4th.  The  quantity  of  fresh  air  required,  whatever  may  be  the  height  from 
which  it  has  to  be  drawn,  and  whatever  the  quantity,  can  be  obtained  by 
suction  alone,  and  without  the  aid  of  any  blowing  apparatus,  by  giving  to  the 
inlet  openings  for  fresh  air  sufliciently  large  dimensions,  and  bj'  suitable 
aiTaugemont. 

5th.  Suction  can  easily  be  obtained  either  bj-  means  of  the  ordinary  open  fire- 
places with  chimneys  or  similar  heating  apparatus,  or  by  means  of  special  fire- 
places placed  at  the  bottom  of  the  exhausting-flues  and  acting  as  auxiliaries 
when  the  rooms  are  largo.  The  air.  to  be  removed  ought  to  flow  towards  the 
bottom  of  these  fireplaces,  and,  wherever  possible,  by  means  of  special  air-flues 
leading  from  openings  close  to  the  sources  of  vitiation. 

6th.  A''cntilation  by  suction  by  means  of  fireplaces  and  chimneys  can  be 
adapted  to  the  proportions  and  arrangements  of  every  kind  of  room,  as  it 
resembles  the  ordinary  and  natural  ventilation  of  rooms,  and  the  volume  and 
temperature  of  the  fresh  air  supplied  can  be  varied  as  required.  It  onlj-  requires 
the  construction,  at  a  small  expense,  of  fireplaces  with  their  chimneys  and  of  air- 
flues,  which,  when  once  constructod,  cost  but  little  to  keep  up  :  and  also  the  regular 
feeding  of  tlie  fireplaces,  which  any  common  attendant  is  competent  to  do.  On 
the  contrary,  ventilation  by  means  of  blowing  or  other  mechanical  apparatus 
necessitates,  beside  the  fines  and  chimneys  common  to  both  systems,  the  addition 

*  See  the  Aetizan  for  February,  180",  pnsro  3S. 


of  blowing  machines  and  engines   with  special  air  passages,  special  artizans, 
engineers,  and  firemen,  and  involves  an  extra  cost  for  keeping  up. 

7th.  In  hospitals  with  several  stories,  the  blowing-in  system  does  not  afford 
the  same  guarantee  as  that  of  suction  against  the  diffusion  of  the  vitiated  air 
from  one  room  to  another  through  the  opening  of  the  discharge-flues,  when  it 
happens  that  the  pressure  and  movement  of  the  air  of  the  room  is  disturbed  by 
the  opening  of  doors  and  windows. 

Suction  produced  by  s'mple  fireplaces  and  chimneys,  with  sufficient  area  of 
opening  for  allowing  the  fresh  air  to  replace  the  vitiated  air,  and  without  any 
mechanical  apparatus,  is  consequently  the  most  desirable  means,  in  the  writer's 
opinion,  for  eft'ecting  the  ventilation  of  buildings,  except  in  rare  cases ;  and 
where  special  circumstances  maj'  necessitate  the  forcing-in  of  fresh  air  b3'' 
mechanical  means,  the  action  of  a  strong  suction  should  also  be  added.  This 
necessity  never  occurs  in  buildings  where  a  continuous  sujiplj'  and  removal  of  a 
nearly  uniform  quantity  of  air  is  required,  but  only  when,  on  the  contrary,  the 
service  has  to  be  varied  frequently  between  different  portions  of  the  same  build- 
ing, and  when  the  quantities  of  air  to  be  removed  differ  greatl}'  from  one  day  or 
from  one  hour  to  another,  as  in  the  case  of  St.  George's  Hall,  Liverpool,  where 
mechanical  ventilation  exclusively  is  adopted,  and  the  quantity  of  air  required 
varies  in  the  extreme  proportion  of  1  to  50.  In  such  cases  it  ma}-  become 
necessar3',  or  at  least  useful,  to  employ  mechanical  apparatus  in  addition  to  the 
action  of  suction,  in  order  to  ensure  a  sufficient  supplj'  of  fresh  air. 

The  following  proportions  for  the  quantity  of  air  required  to  be  supplied 
per  hour  for  each  pei'son  are  based  upon  the  results  of  a  large  number  of 
experiments  by  diflerent  observers,  and,  though  higher  than  the  rates  formerlj- 
adopted,  are  not  in  the  writer's  opinion  at  all  exaggerated : 

Hospitals  for  ordinary  patients    2,000  to  2,400  cubic  feet. 

Ditto,  in  cases  ot  epidemic    5,000  „ 

Workshops,  ordinary  trades  2,000  „ 

Ditto,  unhealthv  trades  3,500  „ 

Prisons     1,700  „ 

Theatres I,i00  „  1,700 

Meeting-halls 1,000  „  2,000 

Schools  for  Children 400,,      500        „ 

Ditto,  Adults     SOD  „  1,000 

The  temperature  of  the  atmosphere  in  places  abundantly  ventilated,  and  having 
a  continuous  renewal  of'  the  air,  can  be  allowed  to  be  maintained  at  a  higher 
point  than  in  rooms  not  well  ventilated ;  but  as  a  general  rule  the  tempera- 
ture should  not  exceed,  in 

Hospitals 61°  to  64'  Fahr. 

Workshops,  barracks,  and  prisons     59°  „ 

Schools 66=  ,,  68;     „ 

Meeting-rooms    66°  „  72'      ., 

Theatres  68°  „  72°     „ 

The  fresh  air  supplied  should  be  at  nearly  the  same  temperature  as  the 
one  to  be  maintained  in  the  room;  but  this  has  to  be  increased  to  as  high 
as  85°  or  95°  Fahr.,  if  there  is  a  large  cooling  surface  of  glass ;  or  to  be 
diminished  where  the  room  is  heated  by  a  large  number  of  lights  or  a  large 
concourse  of  persons.  For  the  purpose  of  regulating  the  tempei'aturc,  the 
supplied  air,  warmed  bj-  some  heating  apparatus,  has  to  be  received  first 
into  a  ch.amber  into  which  cold  air  can  be  introduced  for  mixing  with  it. 

The  following  relations  between  the  volume  and  temperature  of  the  air 
and  the  areas  of  the  air  flues  have   been   obtained   from   theory  and  practice 

combined :  

V=Cv'(T-TiyH 
Q=CAa/(T-T1)H, 
in  which  A=sectional  area  of  the  exhausting  flue. 
H=height  of  exhausting  flue. 
T  =  average  temperature  of  air  in  flue. 
Ti=temperature  of  external  air. 
C  =  co-efficient,  constant  for  each  air-flue  as  regards  its 

proportions  and  arrangement. 
V= average  velocity  of  air  in  the  flue. 
Q= volume  of  air  passed  per  second. 
The  results   derived    these  relations   are    that  the  velocity  of   the  escaping 
current  is  proportional  to  the  square  root  of  the  excess  of  the  temperature  of 
the  heated  air  in  the  flue  over  the  external  air,  and  also  to  the  S([uare  root  of 
the  height  of  the  flue  or  chimney  ;   and   the  volume  of  air  extracted  is  cou- 
sequentlj'  proportional  in  addition  to  the  sectional  area  of  the  flue. 

The  position  of  the  openings  for  the  admission  and  removal  of  tlie  air  is  a 
point  of  great  importance ;  and  none  of  these  should  be  made  at  the  level  of 
the  floor,  as  is  too  often  the  case,  because  they  are  then  exposed  to  obstmc- 
tion  by  sweepings  and  rubbish  from  the  floor.  The  openings  for  the  admis- 
sion of  fresh  air,  whether  warm  or  cold,  should  be  placed  near  the  ceiling,  or 
at  such  a  height  that  no  person  may  receive  the  impression  of  a  draught. 
The  openings  for  the  abstraction  of  the  air  should,  on  the  contrary,  be  placed 
generally  in  the  lower  part  of  the  room. 

The  velocity  of  the  air  should  continuously  increase  through  the  several 
passages  of  the  building,  from  its  entrance  to  its  final  discharge,  which  is  best 
cflected  by  the  use  of  a  single  shaft  for  taking  ott"  the  air  from  the  whole 
building ;  aud  the  velocities  should  be  about — 

2"3  to  2-9ft.  per  second  at  the  entrance. 
3'3  „  3'9      „        „       in  the  first  passage. 
4"3  „  •i'6      „        „       in  the  second  passage. 
0"9  ,,  6'6      „        „       in  the  discharging  shaft. 
These  speeds  can  bo  easily  obtained  in  most  cases  by  an  excess  of  35"  to  45' 
in  the  teniperaturc  of  the  discharging  shaft  over  the  external  air,  except  in  the 
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case  of  theatres,  wliere  a  diffevenco  of  95°  to  105°  is  required,  on  account  of  the 
complication  of  the  passages.  With  the  supply  openings  in  the  ceiling,  so  that 
the  air  descends  vertical!}-,  the  velocity  of  the  entering  current  should  not  exceed 
l'6ft.  per  second  ;  hut  when  the  air  enters  at  the  sides  of  the  room  at  a  con- 
siderahle  height,  the  velocit}-  may  he  as  higli  as  3"3ft.  per  second,  without 
causing  inconvenience.  The  plan  of  ventilation  by  suction  has  been  objected  to 
as  causing  objectionable  draughts  of  air  when  doors  are  opened  communicating 
with  the  exterior ;  but  this  sensation  of  draughts  is  got  rid  of,  when  suitable 
proportions  are  adopted,  and  when  care  is  taken  that  the  passages  commuuicating 
■with  the  exterior  are  suitably  warmed.  The  ordiuarj'  chimney's  of  houses  pro- 
duce in  many  cases  a  suflicicnt  abstraction  of  air  even  without  a  fire,  from  the 
ordinary  difference  of  temperature  between  the  internal  and  external  air ;  and 
tliis  ventilating  power  can  easily  be  increased  bj'  introducing  into  the  chimney 
a  vertical  pipe  containing  a  few  gas-burners. 


ON  FLO.A.TiNG  DOCKS. 
By  Mr.  Frederick  J.  Bkaiiweii. 

For  the  purpose  of  affording  access  to  the  immersed  parts  of  vessels,  there 
can  be  ^little  doubt  that  in  the  early  periods  of  navigation  the  vessels  were 
cither  hauled  up  on  the  beach  for  examination,  in  the  absence  of  rise  and  fall  of 
tide :  or,  where  there  was  a  considerable  rise  and  fall  of  tide,  the  vessel  was 
placed  over  a  flat  beach  at  high  water,  and  allowed  to  ground  as  the  tide  fell. 
Although  the  latter  plan  is  easy  of  application,  and  useful,  to  a  certain  extent, 
even  for  large  vessels,  where  there  is  a  considerable  rise  and  fall  of  tide,  the 
former  mode  must  have  been  difBcult  to  carrj-  out  except  with  very  small  vessels  ; 
and,  therefore,  it  is  probable  that  the  plan  of  "  careening  "  was  resorted  to  as 
soon  as  vessels  were  built  of  any  considerable  size. 

This  plan,  more  properly  called  "  heaving  down,"  was  carried  out  in  two  ways  : 
cither  by  bringing  the  vessel  near  a  quay-wall  provided  v^'ith  mooring-rings  and 
capstan,  and  attaching  ropes  to  the  heads  of  the  masts,  so  as  to  haul  the  ship 
into  a  nearlj-  horizontal  position  on  the  water  ;  or  by  putting  the  heaving-down 
tackle  on  board  another  vessel,  so  that  the  operation  could  be  performed  inde- 
pendently of  the  land.  This  second  plan  had  the  advantage  of  being  also 
independent  of  the  rise  and  fall  of  the  tide,  which,  in  the  other  method,  of 
course  affected  the  position  of  the  ship  under  repair. 

The  plan  of  "careening"  seems  to  have  been  extensively  practised  in  the 
naval  arsenals  of  France  at  an  early  date.  Whether  done  by  tackle  from  the 
laiid  or  from  a  ship  afloat,  the  operation  was  of  course  aided  b}-  the  removal  of 
the  ballast  and  heavy  weights,  so  as  to  lighten  the  vessel.  B}'  the  mere  shifting 
of  the  weights,  and  without  the  assistance  of  tackle,  a  large  amount  of  the 
ship's  surface  could  be  exposed :  but  this  plan  was  of  necessity  attended  with 
considerable  danger  of  foundering,  as  exemplified  in  the  fate  of  the  Hot/al 
George,  which  foundered  at  Spithead  in  August,  1782,  with  upwards  of  600 
persons  on  board,  whilst  being  careened.  Careening  is  also  stated  to  have  been 
the  cause  of  permanent  distortion  in  the  shape  of  vessels,  from  the  exposed  side 
being  strained  to  an  unnatural  degree  of  convexity  prior  to  the  driving  in  of 
the  caulking,  which  then  kept  the  vessel  to  the  distorted  figure  it  had  assumed. 

The  next  mode  to  be  mentioned  is  the  ordinary  graving  dock  or  drj-  dock, 
which  even  at  the  present  day  is  the  plan  most  commonly  employed  in  Europe, 
and  will  probably  continue  to  be  preferred  in  all  places  where  there  is  a  large  rise 
and  fall  of  tide,  and  where  the  soil  is  suitable  for  sxcavatiou.  As  regards  the  deri- 
vation of  the  term  •'  graving  "  dock,  it  has  beeu  suggested  that  the  name  was  taken 
from  the  resemblance  which  the  dock  bore  to  a  "grave:''  but  the  writer  believes 
it  to  be  derived  from  the  operation  carried  on  in  the  dock,  as  it  appears  from 
records  of  the  date  1667  that  what  is  now  called  "  paying  "  a  vessel  with  a  com- 
position was  formerly  called  "gra\'ing;"  and  it  would  seem  that  this  word  is  ot 
French  origin,  and  in  turn  owes  its  derivation  to  the  place  where  the  graving 
was  sometimes  performed,  namelj-,  on  a  flat  sandy  beach  or  g-rhue.  As  earl}' 
as  162-3  there  was  a  dry  dock  at  Deptford,  and  in  1667  there  was  one  also  at  the 
arsenal  of  Rochefort  in  France. 

Various  kinds  of  graving-docks  have  been  either  executed  or  proposed.  In 
many  parts  of  England  the  rise  and  fall  of  the  tide  are  sufficient  to  admit  of 
very  large  vessels  being  drawn  into  a  dock  at  high  water,  brought  over  the  keel 
blocks,  and  allowed  to  settle  down  upon  them  as  the  tide  recedes,  until  the  dock 
is  left  dry  and  the  vessel  exposed  for  repairs ;  the  sluices  being  then  closed 
exclude  the  water,  so  that  the  succeeding  tides  cause  no  interruption  to  the  work. 
But  in  situations  like  the  shores  of  the  Mediterranean,  and  in  other  places  where 
the  tide  is  but  small,  the  water  has  to  be  got  out  of  the  dock  by  pumping,  which, 
before  the  days  of  steam  power,  was  found  both  an  expensive  and  a  tedious 
process,  causing  great  delay  before  the  vessel  could  be  reached  even  for  slight 
repairs,  or  even  for  inspection.  To  make  the  operation  more  expeditious,  large 
chambers  have  in  some  instances  been  provided  below  the  level  of  the  docTi:. 
sufficiently  capacious  to  receive  from  the  dock  the  whole  or  the  greater  part  of 
the  water  contained  iu  it,  which  could  afterwards  be  pumped  out  of  them  at 
leisure.  This  plan  certainly  gave  the  advantage  of  speed  in  emptying  the  dock, 
but  it  added  largely  to  the  first  cost,  and,  moreover,  caused  the  labour  of  pump- 
ing to  be  increased,  owing  to  the  greater  depth  from  which  the  water  had  to  be 
drawn;  nevertheless,  these  chambers  were  in  use  at  Toulon  and  also  at  Ports- 
mouth, notwithstanding  that  at  the  latter  port  there  is  a  rise  and  fall  of  about 
10ft.  at  ordinary  spring  tides. 

In  some  few  favourable  situations  graving  docks  are  comparatively  simple  to 
construct  and  maintain,  namely,  in  such  situations  as  Birkenhead,  where  the 
docks  are  hewn  out  of  the  solid  rock,  which,  while  it  is  sufficiently  hard  and 
homogeneous  to  support  the  heavy  weights,  is  suftlciently  soft  to  be  readily 
worked.  In  these  cases  there  are  none  of  the  dan<rers  fo  be  apprehended  of 
settlement  or  of  blowing  up  the  bottom  that  exist  where  the  dock  is  built  in  an 
excavation  made  in  the  earth,  which  is  frequently  ot  an  extremely  treacherous 
character  at  nver  sides.    As  regards  the  mode  of  closing  the  entrance  to  dry 


docks,  this  has  been  effected  either  by  gates,  to  open  sideways  like  those  of  a  lock, 
or  to  fall  upon  the  bed  of  the  river,  or  by  caissons.  l"he  latter,  now  that 
the  introduction  of  iron  for  shipbuilding  purposes  has  admitted  of  their 
being  made  of  that  material,  are  almost  universally  adopted  for  large  docks 
and  have  the  advantage  of  affording  the  means  of  retaining  water  inside  the 
dock  as  well  as  of  keeping  it  out,  which  is  of  considerable  importance  for 
allowing  time  enough  to  adjust  the  vessel  properly  before  it  settles  down  oa 
the  keel  blocks.  Among  the  largest  graving  docks  may  be  mentioned  the 
double  dock  now  constructing  at  Brest,  721ft.  long  and  'J2ft.  wide,  with  Soft, 
depth  of  water  over  the  cil!  ;  and  the  double  dock  at  Portsmouth,  which  is 
636ft.  long,  88ft.  wide,  and  27ft.  deep  over  the  cill ;  and  one  of  the  largest 
single  docks  is  that  of  Malta,  which  is  415ft.  long,  73ft.  wide,  and  32ft. 
deep  over  the  cill. 

The  hauling-up  of  ships  appears  to  have  been  jaractised  from  a  very  early 
period  in  the  Venetian  arsenals,  and  also  at  Toulon,  in  France,  where  it  was 
carried  out  in  1818  on  a  large  vessel ;  but  the  ships  seem  to  have  been  only 
brought  over  an  ordinary  building  slip,  and  then  hauled  up  on  the  ways, 
being  steadied  by  a  sort  of  sliding  cradle. 

A  special  construction  of  carriage  for  this  purpose  was  invented  m  1818 
by  Mr.  Morton,  of  Leith.  An  inclined-slip  way  is  formed  on  a  slope  of 
about  1  in  20,  and  provided  with  rails  on  which  travels  a  wheeled  carriage, 
the  railway  being  extended  sufficiently  below  the  water  to  admit  of  the  ship 
being  floated  over  the  carriage.  By  then  hauling  up  the  carriage  by  the 
chains  and  capstan  gear,  the  ship  being  attached  to  the  chain  is  drawn  up 
out  of  the  water  and  above  the  influence  of  the  highest  tide,  and  is  blocked 
up  off  the  floor  of  the  slip,  so  as  to  admit  of  the  carriage  being  removed. 
To  prevent  the  ship  from  heeling  over,  the  carriage  is  ijrovided  with  bilge 
blocks,  sliding  on  timbers  transverse  to  the  slip.  As  the  vessel  settles  down 
on  the  keel  blocks,  and  before  she  is  removed  from  the  water,  the  bilge 
blocks  are  hauled  in  until  the)'  support  the  bilges,  the  hauling  being  done 
by  ropes  led  up  to  the  deck  of  the  ship.  This  appears  to  have  been  the  first 
use  of  proper  bilge-block  shores  which  could  be  applied  while  the  vessel  was 
still  afloat,  and  in  the  writer's  opinion  such  a  mode  of  sustaining  vessels  at  the 
bilges  before  the  water  support  is  taken  away,  is  of  the  greatest  utility,  on 
account  of  its  importance  in  preventing  undue  straining  or  risk  of  heeling 
over.  In  ordinary  graving  docks,  it  is  true,  bilge  shores  are  used,  but  they 
are  not  applied  xrntil  the  water  has  been  removed  from  the  dock,  and  there- 
fore not  until  after  the  ship  has  been  subjected  to  the  strains  arising  from 
the  weight  of  her  contents  without  her  natural  water  support. 

Morton's  slips  were  at  first  intended  only  for  small  vessels,  but  they  have 
lately  been  constructed  for  ships  of  2,000  to  3,000  tons  burden.  With  small 
vessels  little  difficult}'  was  experienced  in  building  the  slips,  especially  where 
there  was  a  considerable  rise  and  fall  of  tide,  because  the  lower  part  of  the 
sliiJ  could  be  constructed  at  low  water ;  but  when  the  longer  modern  vessels 
were  required  to  be  taken  up,  the  length  of  the  slip-way  below  the  water 
became  very  great,  as  a  slope  of  1  in  20  requires  the  length  of  slip  below 
water  to  be  twenty  times  the  draft  of  the  vessel  merely  to  reach  her  stem, 
and  the  slip  must  then  be  carried  still  further  to  extend  under  the  length 
of  the  vessel.  As  this  portion  had  to  be  constructed  by  the  aid  of  divers, 
and  its  execution  was  attended  with  serious  diflicult}',  it  has  been  proposed 
to  shorten  the  slip  in  three  ways.  The  first  plan  is  to  make  the  slip  of 
a  curved  form,  so  that  the  part  below  the  water  line  is  much  more  nearly 
horizontal  than  if  the  slope  had  been  uniform ;  the  second  mode,  intended 
for  places  where  there  is  a  rise  and  fall  of  the  tide,  is  to  enclose  the  upper 
part  of  the  slip  within  watei'-tight  walls,  and  emplo}'  gates  for  shutting  out 
the  water ;  and  the  third  plan  is  a  telescopic  construction  of  the  cradle  on 
which  the  ship  is  lifted. 

The  application  of  the  slip  to  vessels  of  a  larger  class  soon  rendered  some 
improvement  necessary  in  the  simple  hauling  chain  that  had  sufficed  for 
ships  of  200  tons.  K  set  of  traction  rods  was  first  substituted  for  the  body 
of  the  chain,  and  was  hauled  in  by  a  short  flat-linked  chain  working  over  a 
pitched  wheel  driven  by  gearing.  The  end  of  this  flat  chain  was  first 
attached  to  the  foremost  rod,  and  then  hauled  iu  until  the  second  rod  was 
brought  up  to  the  place  of  the  first,  when  the  flat  chain  was  overhauled 
and  made  fast  to  the  second  rod ;  and  this  operation  was  repeated  with  the 
successive  traction  rods  until  the  ship  was  fuJy  drawn  up.  A  further 
improvement  consisted  in  making  the  flat-linked  chain  endless,  so  as  to 
avoid  the  necessity  of  over-hauling  it.  For  some  time  past,  however,  the 
larger  slips  that  have  been  erected  have  been  worked  by  the  direct  application  of 
hydraulic  rams  to  the  ends  of  the  traction  rods;  and,  among  other  plans, 
double  presses  have  been  employed,  made  to  work  alternately,  so  that  the 
hauling-up  might  be  nearly  continuous. 

An  important  adjunct  to  the  slip  is  an  arrangement  of  transverse  Hues  of  rails 
in  the  birilding-yard  at  the  upper  end  of  the  slip,  so  that  by  the  use  of  carriages 
the  vessels  hauled  up  can  be  shifted  sideways,  thereby  enabling  a  single  slip 
to  serve  for  hauling  up  several  vessels  requiring  repairs  at  the  same  time. 

The  simple  plan  already  mentioned  of  placing  a  ship  on  a  beach  at  high 
water,  so  that  it  may  be  left  dry  at  the  ebb,  is  still  used  where  there  is  a  con- 
siderable rise  and  fall  of  tide ;  and,  to  enable  it  to  be  carried  out  without  risk 
of  unequal  support  to  the  ship,  a  regular  open  framing  of  beams  is  made  on  the 
beach,  called  a  "  gridiron,"  by  means  of  which  vessels  can  be  blocked  up,  and 
properly  examined  and  repaired  at  low  water.  There  is,  of  course,  the  objection 
that  at  the  rise  of  each  tide  the  work  has  to  be  suspended ;  but  nevertheless  the 
S}'stem  is  so  simple  and  inexpensive,  and  the  vessels  are  so  readily  got  oft'  and 
on,  that  it  still  continues  to  be  used.  * 

in  each  of  the  various  plans  already  considered,  with  the  single  exception  of 
careening  by  the  aid  of  another  vessel,  it  has  been  necessary  that  there  should 
be  some  connection  with  the  solid  ground;  but  floating  docks  properly  so  called 
dispense  with  the  necessity  of  any  such  connection  with  the  land  for  the  purpose 
of  support,  as  the  dependence  for  support  is  on  tlie  water  alone,  the  only  re 
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quirements  being  a  sufficient  depth  of  water  and  a  holding  ground  to  which  the 
apparatus  can  be  anchored. 

As  earlj'  as  1785  a  floating  dock  was  constructed  by  a  shipbuilder  named 
Watson.  It  consisted  of  a  timber  vessel,  2i5ft.  long,  58ft.  wide,  and  23ft.  deep 
on  the  blocks,  having  an  open  end  which  could  be  closed  bj'  gates.  Water 
being  admitted  into  the  vessel  to  sink  it  to  a  sufficient  depth,  the  gates  were 
opened,  the  ship  to  be  rejiaived  was  drawn  in,  and  then  the  gates  being  closed 
and  the  sluices  shut,  the  water  was  pumped  out,  leaving  the  ship  in  the  interior 
of  a  true  floating  dry  dock.  Mention  is  made  of  one  vessel,  the  Ulercnri/, 
having  been  docked  in  this  dock  witli  great  success.  No  provision  appears  to 
have  been  made  to  regulate  the  descent  of  the  dock,  nor  to  prevent  it  from 
sinking  too  low,  and  it  is  to  be  assumed  that  the  material  employed  being  wood 
was  in  itself  sufficient  for  this  purpose.  Docks  of  a  similar  character  liave  been 
constructed  at  various  times  and  places;  but  in  order  to  ensure  stabilitj' they 
have  been  sunk  between  guiding  piles  upon  a  level  bed,  and  were,  therefore,  not 
true  floating  docks,  that  is,  docks  independent  of  the  land.  Such  a  dock,  it 
appears,  was  proposed  to  be  constructed  for  the  port  of  Havre,  about  18i8. 

In  1809  Trevithick  and  Dickinson  designed  a  floating  dock  or  caisson  of 
wrought  iron,  with  air  chambers  at  the  sides  for  floatiug  the  dock  when  its 
body  was  full  of  water.  It  was  then  to  be  sunk  by  admitting  just  as  much 
water  into  the  air  chambers  as  was  required  for  making  it  very  slightly  in  excess 
of  the  specific  gravity  of  the  water ;  and  the  ship  being  brought  over  it,  the 
caisson  was  to  be  raised  by  ropes  until  its  top  edge  was  brought  just  above  the 
surface ;  and  then  the  water  was  to  be  pumped  out  of  the  body  of  the  dock,  so  as 
to  make  the  caisson  rise  all  round  the  ship,  leaving  the  ship  accessible  for  repair. 
The  size  of  caisson  proposed  was  220ft.  long,  54ft,  wide  inside,  and  30ft.  deep,  the 
top  being  surrounded  %  a  flat  rim  6ft.  wide  to  serve  as  a  working  platform,  and 
also  to  strengthen  the  edge.  The  record  of  this  idea  appears  to  possess  con- 
siderable interest,  as  showing  that  even  so  early  as  1809  the  possibility  of  con- 
structing a  wrought  iron  caisson  of  these  large  dimensions  was  contemplated. 

The  Sectional  Dock  was  invented  iu  the  United  States  about  1837.  It  con- 
sists of  a  certain  number  of  sections,  each  composed  of  a  bottom  caisson, 
and  raised  frames  carrying  platforms  and  houses  on  the  ends  of  the  caissons. 
The  frames  are  made  high  enough  for  the  greatest  depth  to  which  the  dock  has 
to  be  sunk,  so  that  the  platforms  and  houses  may  at  all  times  be  out  of  the 
water.  Air  tanks  are  so  placed  in  the  frames  as  to  be  capable  of  movement 
within  those,  or  rather  the  frames  are  capable  of  movement  past  the  tanks,  as 
the  latter  remain  without  much  variation  in  reference  to  the  level  of  the  water 
in  which  the  dock  is  floating.  The  connection  between  the  tanks  and  frames 
is  made  by  means  of  rack  and  pinion  gearing,  worked  off  shafting  whicli  extends 
along  the  dock  from  the  engines  in  the  houses  on  the  central  sections.  The 
pumps  are  connected  with  the  bottom  caisson  and  worked  by  the  same  shafting. 
In  applying  this  dock  for  lifting  a  vessel,  a  number  of  the  sections  are  brought 
together  and  secured  to  one  another  b}'  the  beams ;  and  sluice  valves  being- 
opened  to  admit  water  into  the  caisson,  the  dock  begins  to  sink.  Tlie  gearing 
connected  with  the  air  tanks  is  then  put  to  work,  so  as  to  allow  the  tanks  to 
remain  at  the  surface  of  the  water  while  the  dock  sinks  to  the  desired  deptli, 
at  which  it  is  then  held  suspended  by  the  air  tanks.  Tlie  sluice  cocks  are  then 
shut,  and  the  vessel  is  drawn  into  the  dock  and  secured  in  a  central  posi- 
tion bj'  "  breast  shores."  The  pumps  are  then  all  put  to  work  to  raise  the 
dock  until  the  vessel  takes  the  keel  blocks,  when  the  bilge  blocks  are  hauled  in 
to  support  her,  and  the  pumping  is  continued,  causing  the  dock  to  rise,  lifting 
the  vessel  with  it.  In  the  act  of  rising  the  whole  is  in  a  state  of  unstable 
equilibrium,  and  would  be  liable  to  turn  over  were  it  not  for  the  air  tanks, 
which,  by  means  of  the  gearing,  are  still  kept  at  the  water  level.  By  this 
arrangement,  if  the  dock  endeavour  to  heel  over,  it  is  at  once  restrained  by  the 
air-tanks,  as  it  cannot  change  its  perpendicular  position  without  drawing  one 
of  them  partially  into  the  water,  and  raising  the  opposite  one  an  equal  amount 
out  of  the  water.  Thus,  if  due  precautions  as  to  the  bulkheads  be  taken  in  the 
construction  of  the  dock,  to  prevent  an  excessive  force  from  being  applied  to 
turn  the  dock  over,  the  side  air-tanks  are  sufficient,  not  merely  for  determining 
the  Doints  to  which  the  dock  shall  sink,  but  also  for  giving  it  stability  both  in 
rising  .tihI  sinking.  These  sectional  docks  have  been  connected  with  a  system 
of  raih-.ay,  so  that  a  vessel  might  be  run  off  the  dock  on  to  the  rails  and  re- 
paired there,  while  the  dock  was  used  to  lift  another  vessel. 

The  ]5a!ance  Dock  or  Box  Dock,  introduced  in  the  United  States  in  1839, 
consists  essentiallj'  of  a  pontoon  bottom  with  two  side  walls.  The  pontoou 
possesses  sufficient  displacement  to  carry  the  whole  weight  of  the  dock  and  of 
any  ordinary  vessel  that  has  to  be  raised.  The  side  walls  are  hollow  and  of  con- 
siderable width,  serving  the  same  purpose  as  the  air  tanks  in  the  sectional  dock, 
namely,  to  prevent  the  dock  from  sinking  too  far  and  to  preserve  its  stability 
in  rising  and  sinking.  Portholes  are  made  in  these  walls  to  assist  ventilation, 
and  the  walls  aftbrd  the  means  of  shoring  up  the  ship  bj'  breast  shores  as  in  a 
stone  dock  ;  on  the  top  are  the  engine-house  and  pumps  and  the  vi-orking  plate 
form.  For  lifting  the  heaviest  vessel  that  could  be  taken  inside  the  dock,  gates 
have  been  fitted  at  the  ends  of  the  dock,  so  that  it  might  float  with  the  surface 
of  the  pontoon  below  the  water  and  thus  acquire  an  additional  amount  of  buoyant 
power  according  to  the  depth  of  immersion. 

Several  balance  docks  have  been  constructed  in  America,  which  the  writer 
believes  have  all  been  built  of  wood.  The  dock  at  Havannah  was  built  at  New 
Orleans  in  1858,  and  was  towed  out  without  accident  to  Havannah.  It  is  300ft. 
long  by  79ft.  broad,  and  the  hollow  floor  is  Oft.  Gin.  deep,  and  it  can  lift  a  vessel 
of  20ft.  draught.  It  is  provided  with  one  steam  engine,  having  a  cylinder  12in. 
diameter  and  30in.  stroke,  working  with  COlb.  steam,  and  driving  seven  pumps 
with  barfels  2iin.  diameter  and  30in.  stroke,  making  about  11  double  strokes 
per  minute.  Being  constructed  of  wood,  with  a  solid  thickness  of  2ft.  6in.  of 
timber  in  the  flooring,  the  floating  power  of  this  dock  is  so  great,  that  for  sink- 
ing it  not  only  lias  all  the  available  space  to  be  filled  with  water,  but  500  tons 
of  ballast  have  to  be  added.     The  total  cost  of  tliis  dock  was  £100,000. 

In  considering  the  essentia!  principles  of  a  good  floating  dock,  and  the  defects 


most  important  to  he  guarded  against,  the  first  and  principal  requirement  an- 
pears  to  the  writer  to  be  that  the  ship  should  be  supported  on  as  rigid,  a  bottonr 
as  when  on  a  building  slip  or  in  a  stone  dry  dock.  This  condition,  however  is 
not  universally  recognised,  but,  on  the  contrary,  it  is  wrged  tliat.  if  a  vessel  has 
assumed  a  certain  distorted  form  in  the  water,,  this  form  ought  to  be  retained  when 
out  ot  the  water  for  purposes  of  repair ;  and  it  is  alleged  that  this  can  be 
accomplished  by  giving  the  ship  an  elastic  bearing,  such  as  that  afi'm-ded  by  the 
separate  portions  of  the  sectional  dock,  or  bv  the  somewhat  yielding  saucer  of" 
t he  Thames  graving-dock.  The  employment  of  an  elastic-  bearing  appears  to 
the  writer,  however,  to  be  erroneous,,  because  it  is  based  on  the  assumption,  either 
that  the  ship,  having  already  gone  out  of  sliape  to  a  certaiu  extent,  will  not  vield 
further,  or  that  all  the  parts  of  a  vessel  are  of  equal  weight  per  foot  run,  so'that 
the  elastic  bearing  will  yield  to  an  equal  extent  at  all  parts  throughout  the- 
entire  length  of  the  vessel,  which  is  evidently  contrary  to  fact. 

Tlie  other  requirements  of  a  floating  dock  are  stability;,  ventilation,  facility  for 
repair  of  the  dock  itself,  and  a  minimum  expenditure  ot'  power  and  time  in"lift- 
ing  the  dock.  The  materials  employed  should  also  be  ai-ranged  in  such  a  manner 
as  to  obtain  a  maximum  of  strength  from  a  minimum  of  material ;_  and  the- 
design  should  be  one  admitting  of  many  repetitions  of  a  few  forms,  so  as  to- 
allovv  of  the  work  being  done  to  a  few  standard  templates,  avoiding,.  a&-  fir  as. 
possible,  any  necessity  for  welding  heats  and  smith's  work. 

The  foregoing  principles  were  kept  in  view  by  the  va-iter  on  the  occasion  of  kis. 
having  to  design  a  floating  dock  for  the  Danish  Island  of  St.  Thomas,,  in  the- 
West  Indies.  This  dock  has  been  prepared  in  England,  and  is  now  iu  course  of 
erection  at  St.  Thomas.  The  leading  particulars  areas  follows:  length,  305ft. ;: 
external  width,  100ft. ;  clear  width  between  the  side  girders,  73ft°;-  depth  of 
bottom,  9ft.  9in. ;  extreme  height,  42ft.  3iu. ;  it  can  take  in,  and  lift,  leaving  an. 
adequate  amount  of  free  board,  a  vessel  drawing  24ft.  of  water  and  not  e.xceed- 
ing  4,000  tons  of  actual  weight,  not  tonnage.  The-  weight  of  the  dock,  witli 
machinery  and  all  complete,  is  about  3,400  tons. 

There  are  two  main  girders  and  six  watertight  pontoons,  forming  the  bottom 
of  the  dock.  These  have  "  set  downs"  at  the  ends,  where  they  receive  the  bottoms 
of  the  main  side  girders  ;  and  as  any  one  pontoon  may  have  either  to  support 
the  girders  or  to  be  partially  supported  by  them,  the  connection  has  been  made- 
by  means  of  very  strong  attachments  rivetted  to  the  pontoons  and  having  sharks 
extended  down  to  the  very  bottom  of  them.  Cross  plates  are  placed  over  the 
diagonals  of  the  main  girders,  near  the  junction  of  the  diagonals,  with  ^\yi-  up- 
rights ;  and  on  these  plates  bear  strong  cotter.s,  so  that  if  one  of  the  ixnitSKJUs 
were  quite  full  of  water,  it  could  be  lifted  by  the  others  without  the  least  injurj-. 
The  attachment  of  the  pontoons  to  the  girders  is  one  which  can  at  any  time 
be  readily  undone,  so-  that  any  pontoon  can.  be  detached  and  floated  awa,}-,  and 
then  taken  up  on  the  i-emaining  pontoons  for  examination  and  repaii\ 

Iu  designing  the  construction  of  the  St.  Thomas  floating  dock,  tli£  object  of 
the  writer  was  to  supersede  the  objections  that  appear  to  him  to  attach  to  the 
Morton  slip  and  other  ship  Ufts.  The  reason  for  discarding  the  use-  of  slips  and 
lifts  was  that  they  are  dependent  on  the  eai'th  for  their  support.  Tliis abjection, 
however,  did  not  apply  to  the  sectional  or  the  balance  dock,  both  of  which,  like 
the  St.  Thomas's  dock,  have  the  important  advantage  of  being  whollv  inde- 
pendent of  the  land,  and  are  therefore  capable  of  use  iu  any  place  w'aere  there 
is  sufficient  shelter  and  depth  of  water,  combined  with  the  n>eaii&  of  mooyin". 
The  grave  objection  in  the  writer's  opinion  to  tlie  sectional  dock  is  its  entire 
want  of  rigidity.  Although  this  does  not  appl3'  to  the  balance  dix;k,  yeb  this 
dock  also  involves  objections  which  the  writer  believes  to  be  of  imjwrtanc*.  One 
is  that,  as  ordinarily  built  in  one  entire  structure,  the  bahuace  dock  requires 
either  an  excavation  into  which  v:ater  can  be  admitted  to  ftoat  -(he  dock  after 
its  completion,  or  else  the  construction  of  very  large  and  expeaisive  Icauchino- 
ways.  Moreover,  the  rigiditj'  and  also  the  stabilitj'  are  obtaiLted  by  the  use  of 
complete  side  walls,  which  have  a  large  displacement  when  the  doci  is  sunk.. 
As  far  as  the  question  of  rigidity  is  couce-i-neJ,  the  writer  Ualieves  that  thest?. 
side  walls  involve  the  use  of  more  iron  than  is  required  iu  an  opeja  girder  -». 
obtain  the  same  strength  ;  while  they  absolutely  prechule  efficient  ventilat-pu 
of  the  sides  of  the  ship,  and  prevent  a  large  extent  of  surface  for  reflecting  the 
heat  of  the  sun  and  for  the  wind  to  act  upon.  The  engine  power  for  pumyi(i"- 
out  the  water  is  also  increased  as  compared  with  opeu  sides  by  the  greater 
displacement  of  the  solid  sides  when  sunl;,  which  iavolves  a  correspo«(lin£ 
increase  iu  the  quantity  of  water  to  be  taken  in  and  subsequently  pumpedouf. 

In  the  St.  Thomas's  dock,  although  the  lower  part  is  composed  of  sis 
separate  pontoons,  for  facility  both  of  original  construction  and  of  suBjeque-jt 
examination  and  repair,  the  objection  applying  to  the  sectional  dock  is,gpt  over 
by  the  use  of  the  strong  side  girders.  These  are  provided  with  a  doRble  set 
of  diagonals,  and  have  their  top  and  bottom  members  made  of  sut-h  strength 
as  to  be  capable  of  resisting  a  strain  tending  to  depress  either  the  m,id',Hc  or 
the  ends.  Thus,  supposing  the  dock  is  in  the  act  of  raising  a  paddl(>-wlieel 
steamer,  which  has  a  large  portion  of  its  weight  accumulated  iix  tho  centre, 
and  only  a  small  portion  at  the  ends,  the  girders  will  transaa.it  tho  surpU^ 
floating  power  of  the  end  pontoons  to  the  assistance  of  the  heavily  loaded  centyal 
pontoons ;  and  in  the  event  of  two  small  hut  heavy  vessels  being  taken  on  at 
the  ends  of  the  dock,  the  girders  will  convey  the  extra  flotattan  of  the  central 
pontoons  to  those  at  the  extremities  of  the  dock. 

As  regards  the  important  question  of  stability  and  the  means  of  controlling 
it,  it  i-i  to  be  observed  that  even  with  the  balance  dock  there  is  nothing 
to  fear  as  long  as  the  upper  surface  of  the  bottom  is  fairly  above  the 
water,  because  on  any  attempt  at  heeling  over,  the  rectangular  bottom  produces 
a  change  in  the  position  of  the  centre  of  buoyancy  so  rapid  compared  with  any- 
slight  inclination  of  the  dock,  that  the  tendency  to  right  itself  is  very  strong 
indeed.  Moreover,  at  that  time  the  dock  is  pumped  dry,  and  the  daugci-  arising 
from  shifting  the  centre  of  gravity  of  the  internal  water  is  at  an  end.  Be° 
sides,  there  is  at  this  time  within  the  dock  a  large  amount  of  water,  the  centre 
of  gravity  of  which  is,  of  course,  shifted  by  the  heeling  over ;  and  the  efteet 
of  this  is  most  serious,  unless  a  sufticieiU  nuuiber  of  bulkheads  i,s  provided  to 
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■su'jdiviile  it  into  small  section?.  Prom  whatever  cause  however  the  stability  of 
a  balance  dock  may  have  been  disturbed,  it  is  clear  that  the  etlbrt  of  its  sides  to 
restore  equilibrium"  can  be  increased  only  in  proportion  to  the  amount  of  heel- 
ing over,  and  can  never  be  caused  to  exert  any  effect  in  excess  of  this.  If, 
therefore,  a  balance  dock  has  once  heeled  over,  it  cannot  be  righted  by  its  sides, 
so  long  as  the  force  which  caused  the  heeling  over  is  continued. 

With  the  side  floats,  however,  in  the  St.  Thomas's  dock  the  case  is  different, 
as  the  position  of  the  floats  in  reference  to  the  dock  cau  be  controlled  as  desired  ; 
and  therefore,  in  the  case  of  any  heeling  over,  an  extra  immersion  can  imme- 
diately be  given  to  the  floats  on  the  low  side,  while  those  on  the  high  side  can 
at  the  same  time  be  raised  more  out  of  the  water.  By  this  means,  when  the 
heeling  over  is  only  slight  and  therefore  the  tendency  to  heel  over  further  is 
also  slight,  the  floats  cau  be  made  to  exert  as  great  a  counteracting  power  as 
the  wails  of  the  balance  dock  would  have,  wheu  the  heeling  over  was  great  and 
therefore  the  tendency  to  go  further  also  proportionately  increased. 

Another  important"  reason  for  preferring  the  open  sides  of  the  St.  Thomas's 
dock  to  the  close  sides  of  the  balance  dock  was  the  saving  of  time  in  pump- 
ing for  raising  the  dock.  Supposing  that  the  St.  Thomas's  dock  had  been 
made  with  close  sides,  these  would  have  had  each  a  sectioual  area  of  lift. 
^vide  by  2.5ft.  deep  wheu  fully  immersed,  which  with  300ft.  length  would  give 
210.000  cubic  feet  total  displacement  for  the  two  sides.  The  section  of  the 
bottom  is  equal  to  900  square  feet,  which,  with  300ft.  length,  gives  270,000  cubic 
feet,  or  7,700  tons ;  but  as  tlie  dock,  with  all  its  machinery  complete,  weighs 
3,400  tons,  only  4,300  tons  of  uMter  have  to  run  in,  equal  to  150,500  cubic  feet. 
Hence  the  close  sides  would  have  added  -j^ths  to  the  amount  of  water  to  be 
pumped  out ;  so  that  Ihc  time  required  for  pumping  out  the  dock,  if  the  box 
sides  had  been  used,  would  have  been  in  the  ratio  of  36  to  15,  or  12  to  5,  as  com- 
pared with  the  open  sides. 

lu  resp?ct,  therefore,  to  the  three  questions  of  ventilation,  stability,  and 
economy  of  pumping,  the  writer  trusts  that  he  has  shown  satisfactory  reasons 
for  prcferriug  the  open  lattice  girder  with  moveable  floats  to  tlie  close  box  side- 
walls  of  a  balance  dock. 


EOYAL  mSTITUTIOX  OF  GEEAT  BEITAIN. 

OX     THE     WATER     SUPPLY     OF     THE     :\IETROPOLIS. 

By  Edward  Frankland,  Esq.,  F.R.S.,  Professor  of  Chemistry,  R.I. 

Present  ilETROPOLiTAN  Water  SuprLY. — London  i.s  at  present  supplied 
with  water  by  nine  companies,  who  deliver  about  108,000,000  gallons  daily. 
.Some  idea  may  be  formed  of  the  vastness  of  this  supply  by  a  comparison  of 
its  Tokime  with  some  well-known  magnitude.  If  it  -^^-ere  contained  in  a 
reservoir  having  a  floor  area  equal  to  that  of  Westminster  Hall,  the  walls 
■wonld  requii-6  to  be  carried  to  the  height  of  1.070ft..  or  more  than  three 
times  the  height  of  the  Victoria  tower,  to  enable  it  to  contain  the  water 
■which  is  daOy  distributed  in  the  metropolis.  Five  of  the  water  companies 
abstract  about  one-half  of  the  total  supply  from  the  Thames :  two  withdraw 
about  42,000,000  gallons  from  the  river  Lea,  and  the  remainder  is  pumped 
by  two  other  companies  (the  Kent  and  Sonth  Essex  Companies)  from 
artesian  wells  simk  into  the  chalk  of  the  Thames  basin.  Snch  is  the  present 
volirme  of  water  daily  supplied  to  London  and  its  suburbs ;  what  wiU  be 
the  amount  required  twenty  years  henoe  it  is  diiiicrilt  to  estimate,  but  if 
the  annual  rate  of  increase  since  1850  be  continued,  it  can  scarcely  be  less 
than  150,000,000  gallons,  for  in  1850  the  gross  daily  quantity  delivered  was 
onlv  1:41  millions  of  gallons,  in  185G  it  had  reached  81  millions  of  gallons, 
i\-hilst  in  18fi5  it  was  lOS  millions  of  gallons. 

Proposed  Water  Supply  of  London. — Notwithstanding  the  best  efi'orts 
of  the  water  companies,  the  present  supply  of  water  to  the  metropolis  is 
far  from  satisfactorj',  owing  to  causes  which  are  mostly  beyond  the  control 
of  those  to  -whom  that  supply  is  enti'usted :  it  is  therefore  contemplated 
either  to  change  entirely  the  source  of  supply,  and  thus  obtain  water  of 
greater  pm-ity  than  any  available  in  the  neighbourhood  of  London,  or  so  to 
alter  the  conditions  at  present  affecting  Thames  water,  as  to  materially 
improve  its  quaUtj^  For  this  pra-pose  no  less  than  five  schemes  have  been 
recently  brought  forward,  viz. : — 

1.  Sources  of  the  Severn,  proposed  by  Mr.  Batemau. 

'2.  The  Cumberland  Lakes — Slessrs.  Hemans  and  Hassard. 

o.  Thames  water  filtered  through  Bagshot  Sands — Mr.  Telford  Macneill. 

4.  Storage  reservoirs  near  the  sources  of  the  Thames — Mr.  Bailey 
Denton. 

5.  Derbyshire  and  Staffordshire  hiUs — Mr.  Remington. 

The  last  three  of  these  schemes  have  scarcely  yet  assumed  a  shape  for 
discussion  from  a  chemical  point  of  view  ;  we  shall  therefore  confine  our 
attention  to  the  first  two. 

Mr.  Batejian's  Schejie. — Mr.  Bateman  proposes  to  obtain  the  metropo- 
litan water  supply  from  the  monntain  ranges  of  Cader  Idris  and  Plynlim- 
mon,  in  Xorth  Wales,  which  constitute  the  chief  sources  of  the  Severn. 
These  mountains  rear  their  heads  into  the  moist  air  brought  from  the 
Atlantic  by  the  prevailing  south-westerly  winds,  and  receive  the  precipita- 
tion of  from  70  to  150  inches  of  rain  per  annum.  We  should  thus  avail 
ourselves  of  a  gi'oat  uatui'al  and  very  active  distillatory  apparatus,  furnishing 
water  of  great  pm-ity.  These  Welsh  hills  consist  of  the  Upper  and  Lower 
Siliuian  fonnations,  '•  which  yield  water  as  pure  in  quality  as  that  of  Loch 


Katrine,  and  which  afi'ord  sites  for  magnificont  reservoirs,  which  may  b.-i 
constructed  with  perfect  safety  and  facility,  and  of  sufficient  capacity  f.i 
economise  the  full  annual  rainfall  I  have  assumed,  and  to  last  out  droughts 
of  from  140  to  150  days'  dirration,  both  for  town  supply  and  river  com- 
pensation. One  of  these  districts,  of  C(),000  acres  in  area,  is  situated  a 
littlo  to  the  east  of  the  range  of  moiiutains  of  which  Cadar  Idris  and  Aram 
Mowddy  are  the  highest  summits,  forming  the  drainage  gToimds  of  the 
rivers  Banw  and  Vyi-nwy.  The  other  district,  of  about  equal  area,  is 
situated  immediately  to  the  east  of  Plynlimmon,  2,500ft.  in  height.  The 
discharge  pipes  of  the  lowest  reservoir  in  each  of  these  districts  will  be 
placed  at  an  elevation  of  about  450ft.  above  the  level  of  Trinity  high-water 
mark.  The  water  will  be  conducted  by  separate  aqueducts,  of  19  miles 
and  21-2"  miles  in  length  respectively,  to  a  point  of  jimction  near  Martin 
!Mere,  from  whence  the  joint  volume  of  the  water  will  be  conveyed  by  a 
common  ar[neduct  to  the  high  land  near  Stanmore,  where  extensive  service 
reservoirs  mnst  be  constructed,  which  will  be  at  an  elevation  of  at  least 
250ft.  above  Trinitj^  high-water  mark.  From  these  reservoirs  the  water 
will  be  delivered  to  the  city  at  high-pressure,  and  amder  the  constant  supply 
system.  The  total  distance  from  the  reservoirs  on  the  Severn  to  London 
will  be  1S3  miles.  One  of  the  reservoirs- on  the  river  V>Tnwy  will,  by  an 
embankment  of  76ft.  in  height,  form  a  lake  of  five  miles  in  length,  and  will 
contain  1.089,000,000  cubic  feet.  Another,  on  the  river  Banw,  by  an  em- 
bankment of  80ft.  in  height,  will  form  a  lake  of  four  miles  in  length, 
and  contain  940,000,000  cubic  feet :  and  a  third,  in  the  same  district;  by  an 
embankment  of  similar  height,  will  contain  732,000,000  cubic  feet. 
Amongst  the  reservoirs  on  the  Severn  will  be  one  -which,  by  an  embank- 
ment of  75ft.  in  height,  will  contain  2,230,000,000  cubic  feet:  this  single 
reservoir  being  50  per  cent.  gTeater  than  the  available  water  in  Loch 
Katrine."  Mr.  Bateman  estimates  the  cost  for  220,000,000  gallons  per  day 
at  £10,850,00(1,  the  interest  upon  -^^-hich,  together -with  cost  of  miainteuanoe, 
(tc!"  -would  be  met  by  a  domestic  rate  of  lOd.  in  the  pound,  and  a  public 
rate  of  2d.  in  the  pound.  The  present  rate  paid  to  the  Loudon  water 
companies  is  much  heavier,  being  about  Is,  5d.  in  the  j^ound.  The  total 
gathering  groruid  in  Mr.  Bateman's  scheme  is  estimated  at  204  square 
miles. 

Messrs.  HEiviANS  and  Hassahd's  Schesie. — This  scheme  lays  mider  con- 
tribution the  magnificent  condensing  sm-face  of  the  Cumberland  and  West- 
moreland mountains,  -\vhere,  as  every  toui-ist  knows,  rainless  days  are  rare 
exceptions.  The  extent  of  gathering  gi-ound  would  be  177  square  miles, 
whilst  the  average  annual  rainfall  in  the  district  is  lOO'SG  inches.  The 
districts  from  which  w-ater  is  proposed  to  be  taken  lie  on  tho  northern 
slopes  of  the  range  of  hills  towering  over  Grassmere,  Windermere,  and 
Kendal,  and  di'aining  into  the  rivers  Lowther  and  Greta,  and  into  the  lakes 
of  Haweswater,  Ullswater,  and  Thirlmere.  This  scheme  has  the  advantage 
of  naturally-formed  reservoirs,  which  would,  however,  require  to  be  fm-ther 
enlarged  by  embankments  ;  and  these  natural  advantages  are  also  to  some 
extent  counterbalanced  by  a  greater  length  of  conduit  (280  miles),  and  by 
the  necessity  for  several  tmmels,  two  of  -which  would  be  respectively  74 
and  8  miles  long.  The  dailj-  delivery  of  -water  in  London  would  be 
250,000,000  gallons,  and  the  cost  of  the  works,  &c.,  £13,500,000.  The 
interest  upon  this  capital,  cost  of  maintenance,  &c.,  and  compensation  to 
present  water  companies,  would  be  met  by  a  domestic  rate  of  Is.  id.  per 
pound. 

From  a  chemical  point  of  view,  it  is  at  present  quite  impossible  to  give 
the  preference  to  one  or  the  other  of  these  colossal  schemes,  both  of  which 
are  truly  -worthy  of  the  latter  half  of  this  century  of  engineering  triumphs, 
and  of  the  gi-eat  city  on  behalf  of  whi'ih  they  are  projected.  Before  we 
can  appreciate,  however,  the  advantages  of  such  magnificent  -undertakings, 
it  is  necessary  that  we  should  first  consider  the  chemical  quality  of  our 
present  supply,  and  compare  Jit  with  that  of  the  water  which  we  should 
obtain  from  these  new  soui'ces. 

QtJAIITX  OF  THE  PRESENT  METEOP0I.ITAN  WATER  SlTPPLT. — Abso- 
lutely pure  water  is  never  found  in  nature.  In  addition  to  mechauically 
suspended  impurities  which  can  be  mostly  removed  by  filtration,  potable 
waters  also  contain  various  solid  substances  in  a  state  of  solution.  These 
substances  are  left  behind  as  a  solid  residue  when  such  waters  are  evapo- 
rated to  dryness  ;  they  have  been  commonly  classified  by  chemists  into  the 
three  following  divisions  : — 

1.  Matters  which  are  expelled  when  the  solid  residue  is  heated  to  red- 
ness in  contact  with  air. 

2.  iVIatters  which  are  not  expelled  at  a  red  heat,  and  which  decompose 
soap. 

3.  Matters  which  are  not  expelled  at  a  red  heat,  and  -which  do  not  de- 
)  compose  soap. 

The  substances  of  the  first  division  consist  of : — 

a.  Organic  matter. 

b.  The  products  of  the  decomposition  of  certain  mineral  salts 
chiefly  nitrites  and  nitrates. 

Formerly  ammoniacal  salts,  a  certain  amount  of  moisture,  and  even 
hydrochloric  acid  were  amongst  the  products  expelled  on  ignition,  but 
since  the  adoption  of  the  suggestion  of  Hofmaun  and  Blyth  in  the  year 
1856  to  add  a  known  weight  of  carbonate  of  soda  to  the  water  before 
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evaporation,  these  substances  have  been  excluded  from  category  No.  1 
and  it  is  important  to  bear  this  in  mind  when  comparing  the  analyse 
of  waters  made  prior  to  1856  with  those  which  have  been  made  since 
that  year.  Notwithstanding  the  more  definite  character,  however,  thus 
given  to  the  matters  expelled  on  ignition,  it  is  still  difficult  to  inter- 
pret the  meaning  of  this  loss.  It  may  all  arise  from  organic  matter, 
—nay,  there  may  even  be  more  organic  matter  in  the  solid  residue  of 
a  water  than  is  indicated  by  the  total  loss  on  ignition,  as  I  have  re- 
cently had  occasion  to  observe;  or  it  may  be  all  dae  to  the  dissipa- 
tion of  mineral  ingredients,  the  result,  however,  of  the  decomposition 
of  previously  existing  organic  matter.  When  it  is  large  it  throws  sus- 
picion upon  the  character  of  the  water,  it  indicates  either  the  presence 
of  organic  matter,  animal  or  vegetable,  or  it  denotes  previous  con- 
tamination with  sewage  or  decaying  animal  matters.  This  analytical 
determinati'jn  is  thus  surrounded  with  much  uncertainty ;  and  it  has 
always  been  considered,  as  indeed  it  deserved  to  be,  highly  unsatisfactory. 
Hence  the  attempts  which  have  been  made  to  indicate,  directly  or  in- 
directly, by  means  of  permanganate  of  potash,  the  amount  of  real  organic 
matter  involved  in  this  loss  by  ignition.  Permanganate  of  potash  when 
dissolved  in  water  readily  yields  oxygen  to  many  substances  capable  of 
combining  with  this  element.  Thus  if  it  be  added  to  water  acidulated 
with  sulphuric  acid,  and  containing  oxalic  acid  in  solution,  the  latter  is 
completely  and  rapidly  converted  into  carbonic  acid  and  water  at  the 
expense  of  oxygen  derived  from  the  permanganate;  and  it  is  found  that 
one  part  by  weight  of  oxalic  acid  in  being  thus  oxidized  abstracts  almost 
exactly  eight  parts  by  weight  of  oxygen  from  the  permanganate,  the  latter 
being  converted  into  sulphate  of  manganese.  In  undergoing  this  chemical 
change  the  rich  violet  colour  of  the  solution  of  permanganate  of  potash 
vanishes ;  and  it  is  thus  easy  to  ascertain,  by  the  non-disappearance  of 
the  characteristic  tint  of  the  permanganate,  when  the  oxidation  of  the 
oxalic  acid  is  complete.  Now  a  similar  disappearance  of  colour  occurs 
•when  the  solution  of  permanganate  of  potash  is  added  to  an  acidulated 
sample  of  potable  water  containing  organic  matter;  and  it  has  been 
assumed  that,  as  in  the  case  of  the  oxalic  acid,  the  organic  matter  con- 
tained in  the  water  is  completely  oxidized  by  the  permanganate,  which 
was  thus  thought  to  indicate  the  amount  of  oxygen  required  to  oxidize 
completely  the  oi'ganic  matter  contained  in  the  water.  Dr.  Letheby  has 
even  employed  this  reaction  for  the  estimation  of  the  actual  iveight  of 
organic  matter  contained  in  a  known  volume  of  water,  on  the  assumption 
that  every  grain  of  organic  matter  contained  in  a  sample  of  water  robs 
the  permanganate  solution  of  eight  grains  of  oxygen.  Such  a  method  of 
ascertaining  the  actual  amount  of  organic  matter  in  a  water,  or  even  the 
amount  of  oxygen  req\iired  to  convert  this  organic  matter  into  its  final 
mineral  products  of  oxidation,  would  be  invaluable  on  account  of  the  ex- 
treme facility  with  which  it  can  be  applied;  and  it  was  therefore  not 
without  a  certain  amount  of  regret  that,  after  employing  this  process  for 
many  months,  I  noticed  unmistakeable  symptoms  of  its  untrustworthiness, 
symptoms  which  were  amply  confirmed  on  submitting  it  to  rigorous  ex- 
perimental tests.  By  the  addition  of  known  weights  of  different  organic 
substances  to  equal  volumes  of  pure  distilled  water-  the  latter  was  arti- 
ficially contaminated  with  a  known  proportion  of  each  kind  of  organic 
matter.  Each  sample  of  water  so  artificially  contaminated  was  made  to 
contain  three  parts  of  organic  matter  in  100,000.  I  then  proceeded  to 
ascertain — first,  the  amount  of  oxygen  which  this  organic  matter  ab- 
stracted from  the  permanganate  of  potash ;  and  secondly,  the  actual 
amount  of  organic  matter  present  in  the  water,  on  the  assumption  that 
each  part  by  weight  of  organic  matter  consumed  eight  parts  by  weight  of 
oxygen  from  the  permanganate  of  potash.  The  same  test  was  also 
applied  to  another  sample  of  distilled  water  from  which  all  organic  matter 
was  carefully  excluded,  but  to  each  100,000  parts  of  which  three  parts 
of  nitrite  of  soda  were  added.  The  importance  of  this  last  experiment 
will  be  evident  when  it  is  stated  that  nitrite  of  soda  is  rarely  absent  from 
the  different  waters  supplied  to  London.  The  amount  ot  oxygen  con- 
sumed by  the  organic  matter  was  determined  for  two  diff'erent  periods  of 
time,  viz. : — first,  for  a  period  at  the  end  of  which  the  acidulated  and 
contaminated  water  remained  tinted  with  permanganate  for  ten  minutes 
after  the  addition  of  the  latter;  and  secondly,  for  a  period  of  six  hour.s, 
during  the  whole  of  which  time  the  permanganate  was  present  in  excess. 

The  results  arc  concahied  in  the  following  table,  where  they  are  com- 
pared with  the  known  amount  of  organic  matter  present  and  the  known 
amount  of  oxygen  which  that  organic  matter  would  require  for  its  com- 
plete oxidation. 

From  this  table  it  is  seen  that  of  the  nine  kinds  of  organic  matter 
operated  upon,  only  one  was  completely  oxidized  by  permanganate  of 
potash,  even  after  the  lapse  of  six  hours,  whilst  it  will  be  remarked  that 
lu'ca,  hippuric  acid,  and  creatin — three  organic  substances  likely  to  be 
present  in  water  recently  contaminated  with  sewage — suffer  an  oxida- 
tion which,  even  in  the  most  favourable  case,  only  reaches  one-fiftieth  of 
complete  oxidation  ;  whilst  if  we  attempt  to  calculate  the  amount  of  these 
substances  present  in  the  water,  from  the  quantity  of  oxygen  so  absorbed, 
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instead  of  finding  three  parts  of  each  in  100,000  of  water,  we  obtain  only 
•138  part  of  creatin,  •OQS  part  of  urea,  and  -480  part  of  hippuric  acid.  On 
the  other  hand,  the  mineral  salt,  nitrite  of  soda,  weight  for  weight,  sur- 
passes every  form  of  organic  matter  experimented  upon  in  the  avidity 
with  which  it  absorbs  oxygen  ;  and  three  parts  of  this  inorganic  substance 
in  100,000  of  water  would  actually,  by  the  mode  of  calculation  above 
described,  indicate  no  less  than  5i-  parts  of  organic  matter.  Thus  it  is 
evident  that  for  the  estimation  of  the  amount  of  organic  matter  in  water 
or  the  quantity  of  oxygen  necessary  to  oxidise  that  organic  matter,  per- 
manganate of  potash  is  utterly  untrustworthy  and  fallacious.  Whilst, 
however,  this  re-agent  is  quite  worthless  for  the  quantitative  estimation  of 
organic  matter  in  water,  it  may  still  be  used  in  certain  cases  as  a  qualita- 
tive test  where  there  is  no  opportunity  for  accurate  analytical  examina- 
tion. Thus,  if  a  clear  and  colourless  water  decolorises  much  of  the 
permanganate  solution,  the  water  ought  to  be  rejected  for  domestic  use  as 
being  of  t^owJ^i'J  quality;  for  although  such  a  water  maybe  absolutely 
free  from  organic  impuritj',  yet  its  decolorising  action  upon  the  perman- 
ganate would  indicate  with  considerable  certainty  that  the  water  had 
been  in  contact  with  decaying  animal  matters.  Should  the  water, 
however,  instead  of  being  colourless,  be  tinged  of  a  yellow  or  brownish- 
yellow  colour  when  viewed  through  a  considerable  stratum,  as  in  a  quart 
decanter  for  instance,  its  capability  of  decolorosing  a  considerable  amount 
of  permanganate  solution  ought  not  to  be  regarded  with  the  same 
suspicion  as  in  the  case  of  a  colourless  water,  because  the  yellow  tint  of 
such  waters  is  generally  owing  to  the  presence  of  peaty  matter,  which, 
though  innocuous,  has  the  power  of  decolorising  permanganate  of  potash. 

Having  thus  convinced  myself  of  the  fallacy  of  the  permanganate 
process  of  analysis,  and  there  being  no  other  method  by  which  the 
estimation  of  organic  matter  in  waters  can  be  even  approximately  eftected, 
I  have,  for  some  months  past,  in  conjunction  with  my  pupil,  Mr.  Armstrong, 
been  endeavouring  to  remedy  this  grave  defect  in  water  analysis  ;  and  we 
have  at  length  succeeded  in  replacing  the  unsatisfactory  item  of  "  organic 
and  other  volatile  matter,"  by  certain  precise  and  definite  determinations, 
which  throw  great  light  upon  the  present  condition  and  previous  history 
of  the  sample  of  water  submitted  to  analysis. 

The  two  most  important  things  to  be  ascertained  about  a  water  used 
for  domestic  purposes  are,  first — the  amount  and  character  of  the  organic 
matter  present  in  the  water  at  the  time  of  analysis;  and  secondly,  the 
amount  of  hardening  or  soap-destroying  materials  which  the  water  con- 
tains. Unfortunately,  the  first  of  these  data  cannot  be  ascertained;  but 
we  have  devised  processes  by  which  the  amount  of  the  two  most  important 
elements  of  organic  matter,  carbon  and  nitrogen,  can  he  determined  with 
considerable  precision.  For  this  purpose  the  following  processes  are 
necessary : — 

1.  Determination  of  the  carbon  contained  in  the  organic  matter.  To 
distinguish  this  carbon  from  that  which  is  contained  in  the  mineral  car- 
bonates present  in  most  waters,  I  will  term  it  organic  carbon. 

2.  Determination  of  the  total  combined  nitrogen.  This  nitrogen  may 
exist  in  the  water  in  one  or  more  of  the  three  following  forms : — a.  As  a 
constituent  of  organic  matter — organic  nitrogen.  I.  As  a  constituent  of 
mineral  nitrites  and  nitrates,     c.  As  a  constituent  of  ammonia. 

3.  Determination  of  the  nitrogen  present  as  nitrites  or  nitrates. 
•4.  Determination  of  ammonia. 

5.  Calculation  of  amount   of  organic  nitrogen.      This   is  obviously  a 
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very  simple  operation,  for  if  from  the  amount  of  total  combined  nitrogen 
(determination  No.  2),  there  be  deducted  the  amount  of  nitrogen  present 
as  nitrites  and  nitrates  (determination  No.  3),  plus  the  amount  of  nitrogen 
present  in  the  ammonia  (determination  No.  4),  the  remainder  will  be  the 
amount  of  organic  nitrogen. 

The  process  by  which  these  determinations  are  made  will  be  fully  de- 
scribed elsewhere. 

(To  he  continued^ 


THE  ECONOMICAL  PRODUCTION  OP  MINERAL  OILS. 

The  manufacture  of  mineral  oils,  more  especially  by  the  distillation  of 
the  shaly  deposits  abounding  in  the  north,  has  for  some  years  been  an 
important  branch  of  British  industry.  The  introduction,  however,  from 
America,  of  the  cheaper  but  more  explosive  petroleum  or  rock  oil,*  has 
had  a  most  depressing  effect  upon  our  home  manufacture  of  mineral  oils, 
the  properties  of  many  of  our  mineral  oil  works  having  been  so  much 
depreciated  in  their  value  as  to  render  these  unremuueratlve,  and  unable  to 
compete  in  the  market  with  the  low-priced  American  oils.  Many  valuable 
mineral  resources  have  thus  been  brought  to  a  state  of  comparative 
inactivity. 

Any  efforts  made  with  a  view  to  resuscitate  these  dormant  works,  must 
be  hailed  with  satisfaction.  Now,  it  should  be  borne  in  mind  that  the 
most  important  feature  to  be  kept  in  view,  in  the  carrying  out  of  this  very 
desirable  object  is,  that  the  cost  of  manufacturing  these  oils  shall  be 
reduced  to  the  lowest  possible  figure  that  will  allow  of  their  being  of 
good  marketable  quality. 

The  chief  items  In  the  cost  of  production  may  be  taken  as  being 
represented  by  the  outlay  for  fuel,  and  the  working  expenses. 

As  the  result  of  careful  study  and  attention  to  these  points,  some 
experiments  made  by  Mr.  Chas.  McBeath,  of  Blackburn,  near  Bathgate. 
have  recently  been  brought  under  our  notice.  Mr.  McBeath's  object  in 
making  these  experiments  was  to  ascertain  the  capabilities  of  an  arrange- 
ment of  distilling  apparatus,  recently  patented  by  bim,  for  the  treatment 
or  distillation  of  shale  coal  and  other  bituminous  substances,  which  allows 
of  the  poorest  as  well  as  the  richest  shales  being  profitably  worked.  Mr. 
McBeath  finds  that,  on  treating  a  poor  description  of  shale  ■  with^his 
experimental  apparatus,  he  had  a  yield  of  21  gallons  of  crude  oil  per  ton 
of  shale,  and  that  this  crude  oil,  tested  at  a  specific  gravity  of  8'60,  gave 
50  per  cent,  of  burning  oil — free  from  the  explosive  risks  of  the  American 
petroleum — 20  per  cent,  of  paraffioe,  and  30  per  cent,  of  lubricating  oil 
and  tar.  By  the  ordinary  process  a  yield  of  no  more  than  18  gallons  of 
crude  oil  would  be  obtained  from  a  ton  of  shale,  and  these  would  yield 
only  40  to  45  per  cent,  of  burning  oil,  and  about  16  per  cent,  of  paraffiae. 

If,  therefore,  the  results  of  the  trials  made  by  Mf.  McBeath  are 
also  as  satisfactorily  realised  by  the  apparatus  being  tested  on  a  large 
scale,  we  may  hope  that  the  poorer  as  well  as  the  richer  kinds  of  shale,  of 
which  there  are  In  this  country  such  extensive  deposits,  will  soon  be 
utilised,  and  profitably  worked,  so  as  to  afford  a  stimulus  to  this  branch 
of  industry,  and  cause  our  home  manufacture  of  mineral  oils  once  more  to 
recover  from  its  present  lethargy. 

The  following  are  the  distinguishing  features  of  Mr.  McBeath's 
apparatus  and  process  : — Instead  of  the  usual  close  retort,  whether  heated 
internally  by  superheated  steam,  or  on  the  outside  surface  by  the  use  of 
special  or  separate  fuel,  Mr.  McBeath  employs  an  open-ended  retort, 
placed  vertically,  with  the  lower  mouth  open  all  round  at  the  base,  over  a 
hearth ;  the  retort  is  charged  in  at  the  top  with  the  shale,  and,  when  full, 
the  shale  is  ignited  at  the  annular  open  mouth  all  round  the  hearth,  by 
wood  or  coal  in  the  first  instance;  but,  when  properly  kindled  it  will  keep 

*  The  Director  of  the  Chemical  Laboritaries  of  the  Pharmaceutical  Society  has  recently 
written  a  letter  upon  the  sabject  of  the  dangers  of  these  petroleum  oils,  in  which  he 
remarks  that  90  per  cent,  of  the  common  petroleum  sold  in  retail  shops  as  lamp  oil, 
gives  oir  an  inflammable  vapour  at  a  temperature  many  degrees  below  100,  some  at  the 
ordinary  temperatures  of  70°  and  80°  Faht. ;  that  of  sixty  specimens  examined,  only  two 
were  free  from  danger ;  and  as  the  oil  burnt  in  a  common  lamp  always  becomes  heated  to 
108°  or  110°  just  before  it  leaves  the  interior  of  the  lamp,  it  follows  that,  if  the  oil  gives 
off  inflammable  vapour  below  that  temperature,  an  explosive  mixture  of  vapour  and  air 
is  produced  in  the  lamp,  needing  only  the  accidental  application  of  a  light  to  explode 
the  vessel.  For,  though  the  petroleum  ordinarily  sold  for  illuminating  purposes  is 
vended  as  lamp  oil,  it  is  in  reality  a  mixture  of  spirit  and  oil;  it  is  the  business  of  the 
refiner  to  separate  the  spirit  from  the  oil,  but,  hitherto,  this  separation  has  only  partly 
been  effected,  and  so  long  as  a  liquid  containing  a  spirit  is  sold  to  the  public  as  an  oil,  so 
long  there  will  be  frights  and  fires  attending  the  use  of  petroleum. 


constantly  burning,  with  ordinary  attention,  and  clearing  away  of  the 
ashy  deposits.  The  distillation  of  the  shale  is  thus  effected  by  the  heat  of 
its  own  combustion,  the  rate  of  which  is  regulated  by  the  admission 
of  air  at  the  doors  of  the  hearth  and  ash-pit  formed  at  the  base  of  the 
retort,  so  as  to  keep  the  shale  burning  at  the  proper  degree  of  heat.  The 
hot  gases  generated  at  the  base  of  the  retort  will  then  ascend  through 
the  column  of  unburned  shale,  and  prepare  it  for  ignition  as  it  reaches  the 
open  mouth  and  hearth.  The  gases,  on  reaching  the  top  of  the  retort, 
are  conducted  away  to  tbe  condenser. 

Another  important  feature  in  Mr.  McBeath's  invention,  and  which 
assisted  materially  in  bringing  about  the  successful  results  at  which  he 
has  arrived,  consists  in  the  introduction  of  a  jet  of  steam  at  the  neck  of 
the  conduit  conveying  the  distilled  gases  from  each  of  the  retorts  of  a 
bench  or  series  to  the  condensers.  This  feature  may  also  be  applied  with 
advantage  to  ordinary  retorts  and  condensers  as  used  for  the  distillation 
of  mineral  oils.  The  Introduction  ot  the  steam  jet  has  the  effect  of 
drawing  off  the  gases  fi'om  the  retort,  so  as  to  assist  the  combustion  of 
the  shale,  and  the  draught  of  air  passing  into  the  mouth  of  the  retort ;  it 
also  superheats  the  gases,  and  forces  them  down  the  conduit  to  the 
condenser,  where  the  liquefaction  of  the  gases  is  thus  materially  assisted, 
and  with  advantage  to  the  quality  and  value  of  the  resultants  obtained. 
The  jet  of  steam  may  be  used  either  solely  for  the  purpose  of  superheating, 
drawing,  and  forcing  the  gases  direct  from  the  retort  to  the  condenser,  or 
may  be  utilised  also  for  re-heating,  drawing,  forcing,  and  returning  through 
the  condensing  part  of  the  apparatus  a  portion  of  the  gases  which  have 
previously  escaped  uncondensed.  The  latter  operation  may,  in  some  cases, 
be  assisted  by  the  action  of  a  fan  blower. 

A  special  arrangement  of  McBeath's  condensing  apparatus  consists 
mainly  of  a  large  cylindrical  vessel  connected  to  the  throat-pipe  forming 
the  outlet  from  the  retort,  from  which  it  declines  at  an  angle,  and  rests 
on  supporting  blocks  or  pillars.  This  condensing  vessel  is  fitted  with  a 
series  of  diagonal  surface-condensing  pipes,  in  pairs,  open  to  the  atmos- 
phere, and  through  which  the  cold  air  circulates  ;  a  supplementary  small 
condensing  vessel  is  placed  over  each  main  condenser,  connected  to  it  at 
its  lower  end,  and  the  upper  end  of  the  supplementary  condenser  is 
connected  by  a  branch  and  nozzle  pipe  to  the  throat  pipe  leading  from  the 
retort  to  the  main  condenser,  so  as  to  allow  of  the  uncondensed  heavy  or 
defiant  gases,  being  returned  again  through  the  condenser,  and  the  others 
of  the  series  with  which  it  is  connected.  The  nozzle  for  the  steam  jet  is 
passed  through  to  the  interior  of  the  upper  extremity  of  the  mala 
condenser ;  and,  by  the  force  of  the  steam  injected  through  the  nozzle,  a 
portion  of  the  gases,  which  have  not  been  condensed  upon  their  second  pas- 
sage through  the  condenser,  is  again  drawn  and  forced  into  the  upper  end  of 
the  main  condenser  along  with  the  fresh  gas  passing  over  from  the  retort. 
Thus  both  currents  of  gas  are  drawn  and  superheated,  and  forced  into  the 
main  condenser,  where  they  are  liquefied  on  coming  into  contact  with  the 
interior  of  the  condensing  tubes  within  it. 

In  this  arrangement  of  condensing  apparatus  each  retort  of  a  bench  or 
series  has  its  own  condenser  acting  separately  and  independently ; 
and  provision  is  made  to  regulate  or  shut  off  at  pleasure  the  retura 
current  of  uncondensed  gases  from  the  upper  part  of  any  one  of  the  series 
of  condensers ;  and,  when  so  shut  off,  the  steam  would  act  upon  the  fresh 
gas  only,  so  as  to  draw,  superheat,  and  force  it  into  the  condenser,  and  thus 
each  distilling  apparatus  could  either  work  with  or  without  the  return 
current  of  non-condensed  gases. 

We  may  add  that  the  only  attendance  required  by  Mr.  McBeath's  dis- 
tilling apparatus  is  for  the  purpose  of  keeping  the  retort  charged,  and 
removing  the  ashy  deposits  from  the  hearth  •  to  facilitate  this  latter, 
the  hearth  is  formed  of  a  conical  shape,  so  as  to  assist  in  the  with- 
drawal of  the  ashes.  The  successful  working  of  this  apparatus  will, 
doubtless,  go  far  to  assist  the  mineral  oil  industrj-,  chiefly  of  North 
Britain,  in  recovering  from  the  torpor  into  which  it  has  fallen  since  the 
discovery  of  the  abundant  oil  strata  of  Pennsylvania. 


ON  NAPHTHA  AND  ILLUMINATING  OIL  FROM  HEAVY 
CALIFORNIA  TAR  (MALTHA). 
By  Professor  B.  Silliman. 
(From  the  American  Journal  of  Science  and  Arts.) 
Having  lately  had  an  opportunity  to  examine  a  specimen  of  "  surface  oil,"  sa 
called    from    Santa   Barbara   count}',  in  California,  I   present   the    following 
experimental  results  in  the  hope  that  they  may  not  be  without  interest,  as  an 
addition  to  our  knowledge  of  one  extreme  of  that  class  of  hydrocarbons  which 
occur  in  nature  iu  the  fluid  form,  and  of  every  density,  from  those  which   are 
but  little  lighter  than  water  down  to  the  lightest  naphtha  found  in  a  natural 
state. 

It  is  proper  to  state  that  the  chemical  examination  of  this  sample  had  chiefly 
a  technical  object,  to  prove  whether  or  not  illuminating  oil  of  good  quality 
could  be  obtained  from  the  distillation  of  so  dense  a  body.  The  experiments 
were  conducted  on  quantities  of  from  five  to  ten  gallons  each.  The  crude  oil 
was  very  dark,  almost  black,  transmitting  yellow  brown  light  in  thin  films.    At 
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ordinary  temperatures  (60°)  it  is  a  thick,  viscid  liquid,  resembling  coal  tai',  but 
ivitli  onlj'  a  very  slight  odour. 

Its  density  at  60°  F.  is  0-980  or  13°  Baume.  It  retains,  mechanically 
entangled,  a  considevable  quantity  of  water,  which  is  neutral  in  its  reaction. 
The  odour  of  sulphydric  acid,  which  is  very  decided  in  this  product,  as  I  have 
noted  in  its  localit3',  had  entirely  disappeared  in  the  specimen  under  consideration. 

The  tar  froths  at  the  commencement  of  distillation,  from  escape  of  watery 
vapour.  It  yields  by  a  primary  distillation  no  product  having  a  less  density 
than  0-844,  or  37°  B.  at  52°  F. 

Distillation  to  dryness  produced  in  two  trials  an  average  result  as  follows : — 

Oil  having  a  density  of -890  to -900     69-82 

Coke,  water,  and  loss  30-18 

100-00 
In  one  of  these  trials  the  product  was  divided  as  follows : 

Oil,  of  density  29°  B.  at  52°  (-885  sp.  gr.) oO'O 

24-75     „     53°  ('908     „      ) 17-5 

Cake,  water,  loss,  &c 32-5 

100-0 
The  coke  is  very  large  in  quantity,  strong,  and  is  a  good  fuel,  resembling  gas- 
liouse  coke.     The  odour  of  ammonia  is  given  off  towai-ds  the  close  of  the   dis- 
tillation. 

It  is  well  known  to  distillers  of  petroleum  that  b}'  the  process  called  "  crack- 
ing," heavj'  oils  unfit  for  illumination  are  broken  up  into  bodies  of  less  density, 
from  light  naphtha  to  the  heavier  illuminating  and  lubricating  oils.  This  process 
is  simply  the  application  of  a  carefullj'  regulated  heat  producing  a  slow  dis- 
tillation. By  this  treatment  the  molecules  apparently  re-arrange  themselves 
into  groups  of  different  density,  which  by  a  subsequent  distillation  are  divided 
into  fractions  (or  "heaps"  as  Mr.  Warren  calls  them)  of  tolerably  constant 
boiling  points. 

The  first  distillate,  having  a  density  of  about  "890  at  60°  F., 'treated  in  this 
manner,  yielded  a  product  having  a  density  of  about  -885  at  60°,  or  only  1° 
Baume  lower  than  before  distillation.  After  treatment  with  sulphuric  acid  and 
soda  and  redistilling  from  soda,  it  had  a  density  of  '880  at  60°  F.  Upon 
redistilling,  100  measui;es  of  this  last  distillate  yielded— 

Light  oil  having  a  density  of  about  -834  at  60°  F., 21-58 

Heavy  „  „  -880  „  66°  F., 37-41 

-916  „  64°  F., 34-53 

Coke,  &c '. : 6-48 

100-00 
In  another  experiment  undertaken  with  a  view  to  "  cracking,"  &c.,  treating 
and  redistilling  with  soda,  the  products  were  as  follows,  stated  in  percentages 
of  the  whole  quantity  operated  on,  the  several  steps  being  as  before. 

Naphtha,*  sp.  gr.  about -760  at  60°  F., 11-33 

Oil,t  „  „     -836        „         66-22 

„     -893        „         12-67 

„     -921        „         3.56 

Loss 6'22 

100-00 
The  illuminating  oil  from  both  these  e.xperiments,  after  treatment  with 
sulphuric  acid  and  soda  in  the  usual  manner,  acquired  an  agreeable  odour,  a 
light  straw-yellow  colour,  and  burned  as  well  in  a  lamp  as  good  commercial  oil. 
With  a  view  to  test  the  effect  of  heat  aided  by  pressure  in  breaking  up  the 
heavy  hydrocarbons— a  method  of  treating  heavy  hydrocarbon  oils  patented  in 
1866  by  Mr.  James  Young  of  Glasgow — a  portion  of  the  first  distillate  from 
the  crude  oil  was  subjected  during  distillation  to  a  pressure  of  10  to  151bs.  to 
the  square  inch,  in  an  apparatus  adapted  to  the  purpose,  the  distillate  thus 
obtained  being  about  the  same  density  as  in  the  first-named  e,^periment,  -890 
at  60°  P. 

From  this  distillate  were  obtained,  after  the  ordinary  treatment  with  sulphuric 
acid  and  soda,  the  following  products : — 

Light  oil,  sp.  gr.  -825  at  60°  F.,  19-3    p.  c. 

Heavy        „         -885      „  25-86    ,, 

-918      , 38-14    „ 

Coke,  loss,  &c.,  16-80    „ 

100-00 
The  illuminating  oil  from  the  last  experiment  flashed  at  80°  F.  and  lighted 
on  the  surface  at  86°  F.,  showing  tlie  presence  of  naphtha  or  some  very  light 
bod}',  the  quantity  of  which  cannot  be  very  considerable.  The  light  oil  could 
with  care  be  taken  off  in  practice  without  materially  diminishing  the  yield  of 
illuminating  oil.  It  would  be  rash  to  conclude  that  there  may  not  be  au 
important  economical  advantage  in  employing,  in  the  large  w;ay,  Mr.  Young's 
method  of  treatment  under  pressure,  over  that  of  "cracking"  by  a  regulated 
iicat  alone.  It  is  highly  probable  that  there  would  be  found  au  important 
savin"-  of  time,  as  under  a  regulated  pressure  and  a  corresponding  increase  of 
temperature,  the  transformation  of  the  heavy  oils  into  a  mixture  of  those  of 
"ess  density,  will  occur  more  speedily.  The  experiments  herein  mentioned  gave 
nearly  the  same  result  whether  pressure  was  used  or  not ;  a  certain  loss,  all 
lallinn-  upon  the  lighter  portions,  was  found  to  result  from  leakage  of  the 
apparatus  under  pressure,  which  in  the  larger  way  of  operating  commercially 
could  be  avoided.  

*  Tills  naphtha  caught  fire  from  a  match  at  an  atmospheric  temperature  of  56°  F, 
t  This  oil  Hashed  at  113°  F.  and  ignited  at  12i°  F. 


No  paraflfine  could  be  detected  by  refrigerating  the  heavy  oils  obtained  iu 
these  distillations  in  a  mixture  of  salt  and  ice.  It  is  no  doubt  the  absence  of 
this  bodj'  from  the  series  of  products  obtained  from  the  California  oils 
generally,  that  accomits  for  the  illuminating  oil  burning  well  at  a  density  con- 
siderably below  the  commercial  standard  for  oil  obtained  from  Pennsylvania 
petroleum — a  difference  enhanced  also  by  the  absence  of  any  considerable 
quantity  of  light  naphtha.  The  lubricating  oils  of  this  series,  likewise  free 
from  paraffine,  retain  on  this  account  their  fluidity  at  low  temperatures. 

The  light  oils  obtained  in  this  series  of  experiments  correspond  respectively 
to  12-96,  14'56  and  18-96  per  centum  of  the  crude  oil.  The  total  commercial 
products  are  about  60  per  cent,  of  the  crude  body,  which  likewise  yields 
sufficient  coke  to  supply  the  fuel  required  in  the  distillations. 

In  the  large  waj',  by  returning  the  lightest  oils  to  the  heavier  portions  iu 
the  successive  distillations  and  employing  Mr.  Young's  method  bj-  pressure, 
it  is  probable  the  product  of  light  or  illuminating  oils  may  be  raised  in  these 
very  heavy  natural  products  to  30  per  cent. 

It  is  evident  from  these  experiments  that  heavy  hydrocarbon  oils  containing 
no  naphtha  are  convertible  into  oils  of  the  naphtha  series  under  the  action  of 
heat  by  molecular  transformations,  the  excess  of  carbon  being  left  behind  as 
coke ;  each  successive  distillation  eliminating  a  new,  but  always  a  diminished, 
portion  of  carbon. 


CORRESPONDENCE. 


ffe  cannot  hold  ourselves  responsible  for  the  opinions  of  our  Corresponlenfs 

ST.  MICHAEL'S  MOUNT. 
To  the  JEditor  of  The  Aetizak. 
I  have  before  me  an  authorised  report  of  a  lecture,  delivered  by  William 
Pengelly,  Esq.,  P.R.S.,  on  "  The  Insulation  of  St.  Blichael's  Mount,  Corn- 
wall," at  the  Royal  Institution,  on  April  5tb,  1867.  He  arrives  at  the 
conclusion  that  the  Mount  cannot  have  become  au  island  by  the  retro- 
gression of  the  sheltered  cliffs,  even  within  so  long  a  period  as  the  last 
16,800  years;  and  he  has  also  stated  that  its  insulation  was  necessarily  tho 
result  either  of  subsidence  or  of  a  subsequent  retreat  of  the  coast  line  in  con- 
sequence of  the  wasting  action  of  the  waves,  (p. 3.)  We  are,  therefore,  agreed 
that  the  insulation  was  caused  by  subsidence  or  sinking.  The  latest  sub- 
sidence need  not  by  any  means  be  referred  back  to  the  pre-historic  mammoth 
era,  p.  4,  from  the  circumstance  of  mammoth  bones  having  been  found— 
for  the  obvious  reason  that  those  bones  may  have  risen  and  sunk  again  and 
again  with  the  ground  on  which  they  were  deposited.  It  has  already  been 
pointed  out  in  these  papers  that  the  chroniclers  have  often  omitted  to 
record  the  disappearance  of  land,  from  whatever  cause,  and  they  may,  there- 
fore, have  done  the  like  in  the  present  instance.  There  does  not  appear  to 
have  been  any  mention  of  the  Mount  as  an  island,  eliher  in  Edward  the 
Confessor's  charter,  date  1044,  or  in  the  Pope's  grant  of  a  remission  of 
penance  in  1079 ;  in  shorb  the  attempt  to  establish  its  insulation  previous 
to  1099  is  an  entiie  failure.  That  remission,  however,  which  appears  to 
have  been  granted  "  to  all  persons  who  should  visit  the  church  of  St. 
Michael  at  the  Mount,  with  oblations  and  alms" — corroborates  the  state- 
ment at  the  end  of  Article  157,  that  the  mount  really  was  the  identical 
territory  which  was  given  to  Mont  St.  Michael  on  the  Norman  coast, 
notwithstanding  the  mention  of  four  St.  Michaels,  at  p.  11.  On  the  same 
page  it  is  mentioned  that  the  mount  only  measures  seven  acres.  If  that  be 
so,  so  much  the  better  for  my  argument,  and  so  much  the  worse  for  that  of 
my  friendly  opponent,  for^there  are  now  it  appears  no  less  than  233  acres 
missing  since  1086.  It  is  at  any  rate  very  fairof  my  friend  to  have  givea 
this  measure  of  seven  acres.  I  have,  however,  before  nie  the  Ordnance 
Map,  scale  one  inch  to  a  mile,  from  which,  with  the  assistance  of  a  microscope, 
it  appears  that  the  average  length  and  breadth  of  the  3Iount  are  abo\it 
22  by  14chaiDS=30-8  acres.  It  appears  that  Carew,  in  1603,  says,  p.  8  : — 
"Tradition  tells  us  that  in  former  ages  the  mount  was  part;  of  the 
insular  continent  in  Britain,  and  disjoined  from  it  by  an  inundation  or 
encroachment  of  the  sea,  some  earthquake  or  terrestrial  concussion."  I 
offer  my  friend  most  sincere  thanks  for  the  candour  with  which  his  state- 
ments are  made,  and  am  now  quite  satisfied  to  leave  the  date  of  the  insula- 
tion of  the  mount  to  the  reader's  judgment. 

Yours  truly, 

R.  A.  Peacock. 


REVIE'WS  AND  NOTICES  OF  NEW  BOOKS. 

T/ie  Strains  on  Structures  of  Ironwork;  with  Practical  JRemarls  on  Iron 
Construction.  By  F.  W.  Shields,  M.  Inst.,  C.E.  Second  edition. 
London  :  John  Weale,  1867). 

The  first  edition  of  this  work  was  noticed  in  our  issue  of  May  1st,  1861, 
and  we  are  glad  to  find  that  the  favourable  opinion  we  then  expressed  on 
its  merits,  has    been    borne  out  by  the  success  it  has    found  with  the 


JrLT.  1,  1S67..] 


THE  ARTIZAN. 


165 


engineering  public,  iuul  owing  to  which  a  new  editiovihas  become  necessary 
after  the  lapse  of  six  years.  Both  the  letter-press  and  the  illustrations  of 
this  edition  are  identical  with  those  of  the  first,  and,  therefore,  we  need 
hardly  add  anything  further  to  our  previous  remarks  on  this  valuable 
epitome  of  the  practice  of  iron  construction. 


A.  Treatise  on  ilte  Art  of  Constructing  OMiquei  Arches  ivith  Spiral  Courses. 
By  William  Donaldson,  M.A.  Cantab.,  Assoc.  Inst.  C.E.  (London  : 
E.  and  P.  X.  Spoiu     1867.) 

The  author  of  this  treatise  endeavours  to  overcome  the  difficulties  with 
which  the  construction  of  oblique  arches  is  beset,  by  substituting  a  mathe- 
matical operation  by  means  of  a  series  of  formuhe  for  the  usual  graphic 
or  plastic  mode  of  developing  the  oblique  surfaces  on  a  large  scale.  Xo 
doubt,  the  formula;  given  by  Mr.  Donaldson  are  very  useful  in  their  way, 
though,  from  their  great  complication,  they  will  alarm  those  not  thoroughly 
acquainted  with  difterential  and  integral  calculus  ;  but  as,  by  the  use  of 
the  results  arrived  at,  the  main  data  required  in  practice  may  be  worked 
out  algebraically,  and  without  the  aid  of  the  symbols  y  and  d,  a  know- 
ledge of  the  rudiments  of  algebra  will  suffice  for  the  practical  application 
of  these  results.  On  the  other  hand,  we  decidedly  demur  to  the  author's 
assumption,  that  the  manipulation  of  mathematical  formulse  can  ever 
supersede  skill  in  draughtsmanship  in  any  branch  of  architecture  or 
engineering.  A  thorough  acquaintance  with  the  theoretical  part  of  these 
professions  is  not  only  a  desideratum,  but  is  becoming  more  and  more 
indispensable;  yet,  it  must  necessarily  go  hand  in  hand  with  practice,  and 
it  is  only  a  combination  of  both  that  will  warrant  self-reliance,  and  ensure 
eventual  success.  Science  can  never  become  a  substitute  for  skill  or 
taste ;  integrals  and  differentials  do  not  give  elegance  and  beauty  to 
design,  though  they  may  serve  as  efficient  checks,  and  though,  in  fact, 
mathematical  accuracy  be  the  first  and  foremost  requisite,  Mr.  Donald- 
son's little  woi'k  will  doubtless  prove  very  useful  to  all  those  familiar 
with  analytical  operations,  but  the  final  results  must  necessarily  be  taken 
cum  grano  salts,  so  as  to  allow  ample  scope  for  the  display  of  intuitive 
skill. 


Studes  stor  I'Exposition  de  1867,  ou  les  Archives  de  I'lndustrie  ati  XIX.' 
Siecle.  Par  MM-  les  Redacteurs  des  Annales  du  Genie  civil.  Eugene 
Lacroix,  Directeur  de  la  Publication.  (Paris  :  E.  Lacroix.  1867.) 
Parts  I.  and  II. 

It  gives  us  much  pleasure  to  draw  the  attention  of  our  readers  to  this 
excellent  serial  publication,  issued  under  the  auspices  and  with  the  con- 
currence of  the  usual  contributors  of  our  flourishing  French  contemporary, 
the  "Annales  du  Genie  Civil.''  It  is  designed  to  treat  of  all  the  branches 
of  industry  represented  in  this  year's  world's  fair,  or,  to  quote  the  language 
used  on  its  title  page,  "  to  give  a  general,  encyclopsedic,  methodical,  and 
rational  view  of  the  present  state  of  art,  science,  industry,  and  agriculture 
in  all  countries."  The  character  of  the  articles  published  in  the  first  two 
parts  that  have  beeu  issued,  warrants  the  inference  that  the  tout  ensemhle 
will  form  a  work  highly  creditable  to  its  individual  authors,  as  well  as  to 
our  enterprising  co-nfrl-re,  M.  Lacroix.  The  subjects  treated  of  in  these 
parts  are: — The  fine  arts,  by  Mr.  Daguzan;  printing  and  dyeing  of  woven 
fabrics,  by  Dr.  Kteppelin;  agricultural  engineering,  by  Mr.  Grandvoinnet; 
watchmaking,  by  Mr.  Berlioz ;  steam  engines,  by  Messrs.  Gaudry  and 
Ortolan:  tar  industry,  by  Mr.  Knab;  furniture,  by  Mr.  L.  Chateau:  and 
several  others.  Some  very  good  lithographic  engravings  are  appended,  and 
altogether  this  publication  is  got  up  in  excellent  style.  If  the  subsequent 
numbers  are  equal  to  those  already  issued,  we  have  no  doubt  that  well- 
deserved  success  will  attend  the  efforts  of  its  conductor. 


LATEST   PRICES   IN   THE   LONDON  METAL  MARKET. 


Scientific  ■Journal.  A  Weekly  Record  of  Scientific  and  Practical  Informa- 
tion of  Manufactures,  Inventions,  Mechanics,  the  Arts,  &c.  Vol.  I. 
Philadelphia  :  Espineul  and  Reed. 

This  periodical,  which  made  its  first  appearance  on  May  8th  last,  is  got 
up  in  a  style  somewhat  similar  to  that  of  our  other  Transatlantic  con- 
temporaries. In  the  numbers  issued  up  to  the  present  it  devotes  itself 
chiefly  to  recording  the  progress  of  mechanical  industry  in  Europe,  by 
selections  from  English  journals,  and  less  to  those  subjects  that  form  the 
staple  of^  the  rival  publications  of  New  York.  A  special  feature  of  the 
"Scientific  Journal  "  is  the  introduction  of  some  well-written  biographical 
sketches  of  •'  leading  inventors  and  useful  men,'  three  of  which,  viz., 
the  lives  of  Barton  H.  -Teuks,  Matthias  W.  Baldwin,  and  William  Norris, 
have  already  been  given.  We  are  happy  to  extend  the  band  of  good- 
fellowship  to  this  the  youngest  of  our  contemporaries  in  the  periodical 
literature  of  science  and  industrv. 


COPPER. 

Best  selected,  per  ton    

Tough  cake  and  tile  do 

Sheathing  and  sheets  do 

Bolts  do 

Bottoms  do 

Old  (exchange)  do. 

Burra  Burra  do 

Wire,  per  lb 

Tubes  do 


BRASS. 

Sheets,  per  lb 

Wire  do 

Tubes  do 

Yellow  metal  sheath  do.    ... 
Sheets  do 


SPELTER. 
Foreign  on  the  spot,  per  ton 
Do.  to  arrive  


ZINC. 

In  sheets,  per  ton  

TIN. 

English  blocks,  per  ton 

Do.  bars  (in  barrels)  do. 

Do.refineddo 

Bauca do 

Straits  do 


£ 
82 
79 
81 
83 
88 
72 
87 
0 
0 

0 
0 
0 
0 
0 

21 
21 


From 

0 
0 
0 
0 

0 
0 
0 


89 
90 
92 
92 
86 
TIN   PLATES.* 

IC.  charcoal,  1st  quality,  per  box    i     1 

IX.  do.  1st  quality  do.  i      1 

1 
1 
1 
1 
13 
12 


IC.  do.  2nd  quality  do.. 
IX.  do.  2nd  quality  do.. 

IC.  Coke  do 

IX.  do.  do 

Canada  plates,  per  ton  . 
Do.  at  works  do 


IRON. 

Bars,  Welsh,  in  London,  per  ton    

Do.  to  arrive  do 

Nail  rods  do 

Stafford  in  London  do 

Bars  do.  do. 

Hoops  do.  do 

Sheets,  single,  do , 

Pig  No.  1  in' Wales  do 

Refined  metal  do 

Bars,  common,  do 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

Do.  Swedish  in  London  do 

To  arrive  do. 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

Do.No.  3  and  4  f.o.b.  do '.'.'.'...', 

Railway  chairs  do 

Do.  spikes  do 

Indian  charcoal  pig  in  London  do 

STEEL. 

Swedish  in  kegs  (rolled),  per  ton 

Do.  (hammered)  do 

Do.  in  faggots  do 

English  spring  do 

QtJiCEsiLTER,  per  bottle 

LEAD. 

English  pig,  common,  per  ton 

Ditto.  L.B.  do 

Do.  W.B.  do .........". 

Do.,  ordinary  soft,  do.f 

Do.  sheet,  do 

Do.  red  lead  do 

Do.  white  do '  27 

Do.  patent  shot  do ' 23 

Spanish  do •         ;  2.9 


10 
10 
2 
2 
2 
5 
11 
7 

14 
15 
16 
17 
6 

19 

20 
22 
20 
20 
20 


(1. 
0 
0 
0 
0 
0 
0 
0 

0  m 

0     llf 


14 
4 

10 
3 
9 

10 

10 

10 

10 

0 

10 

10 

12 

10 

5 

0 

15 

10 

15 

5 

10 

15 

9 

6 

10 

0 

0 

0 
5 

0 

0 

17 

17 

0 

5 

0 
15 
15 

0 

0 
10 


0  9 

0  8. 

0  105 

0  7i 

0  7 


27       0       0 


83 
81 
83 


6 
10 


2 

5 

12 

7 

14 
15 


20 
20 

30 


To 

b 

0 
0 


86     10 


10 
16 


4 
10 


0 
10 
10 
12 

0 
10 

0 

0 

0 
10 


7 
15 

0 
10 

10 
10 


10 

0 


0 
0 
0 


0       0 


10 
9i 


6     15       0 


0 

a 

0 
0 

o 

0 


23       0       0 


*  .\t  the  work  Is.  to  Is.  6d.  per  box  Jess. 

t  A  Derbyshire  quotation,  uot  generally  known  in  the  Lomlou  market. 
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NOTICES  TO  COEEESPONDENTS. 

E.  N. — The  adaptation  of  the  engines  in  question  to  screw  propellers, 
instead  of  paddle  wheels,  takes  place  by  simply  inverting  the  cylinders 
and  placing  them  overhead,  instead  of  downwards.  The  conversion  of 
the  rectilinear  into  circular  motion  is  similar  to  the  one  usual  in  land 
engines,  i.e.,  the  cross  head  keyed  on  to  the  piston  of  the  low-pressure 
cylinder  works  in  slides,  and  the  connecting  rod,  being  attached  to  the 
cross  head  by  means  of  straps,  gives  motion  to  the  crank  which  is 
forged  on  the  engine  shaft ;  the  latter  actuates  the  screw  shaft  by  means 
of  a  wheel  and  pinion. 

J.  D.  C. — The  guageof  the  Spanish  and  Portuguese  railways  is  Im.  67cm., 
or  5ft.  5jin.  This  guage  was  legally  established  in  the  Iberian  penin- 
sula, upon  the  laying  down  of  the  first  lines,  to  prevent  the  possibility 
of  an  invasion  from  France. 

E.  F. — The  data  given  in  the  French  work  alluded  to  are  altogether  obso- 
lete.   The  Belgian  publication  gives  the  figures  much  more  correctly. 

A.  P. — An  engine  of  the  power  quoted  will  be  amply  sufficient  for  all  your 
requirements.      The  grinding   will  be  done  most  efficiently   by  edge 


NOTES  AND  NOVELTIES. 


Hfratutn. — In  the  Aetizan  for  June  1st.,  page  221,  col.  1,  line  3  from 
the  bottom,  read  22.6  instead  of  26-6. 


RECENT    LEGAL    DECISIONS 
AFFECTING  THE  AETS,  MAN-Ul'ACTUKES,  ESTVENTIONS,  &c. 


TTlTBEB  this  heading  we  propose  giving  a  succinct  summary  of  such  decisions  and  other 
proeeeduigs  of  the  Courts  of  Law,  during  tlie  preceding  month,  as  may  liave  a  distinct 
and  practical  bearing  on  the  various  departments  treated  of  in  our  Journal :  selecting 
those  cases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  inventor,  or  the  usually — m  the  intelligence  of  law  matters,  at  least 
— less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  all  legal  technicaUties,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  famihar,  and  intelligible  shape. 


OUR  "NOTES  AND  NOVELTIES"  DEPARTMENT.— A  SUGGESTION  TO  OUE 
EEADEES. 
We  have  received  many  letters  from  correspondents,  both  at  home  and  abroad,  thanking 
us  for  that  portion  of  this  Journal  in  which,  under  the  title  of  "Notes  and  Novelties," 
we  present  our  readers  with  an  epitome  of  such  of  the  "  events  of  the  month  preceding" 
as  may  in  some  way  affect  their  interests,  so  far  as  their  interests  are  connected  witli 
any  of  the  subjects  upon  wliich  this  Journal  treats.  This  epitome,  in  its  preparation, 
necessitates  the  expenditure  of  much  time  and  labour;  and  as  we  desire  to  make  it  as 
perfect  as  possible,  more  especially  with  a  view  of  benefiting  those  of  our  engineering 
brethren  who  reside  abroad,  we  venture  to  make  a  suggestion  to  our  subscribers,  from 
Which,  if  acted  upon,  we  shall  derive  considerable  assistance.  It  is  to  the  effect  that  we 
shall  be  happy  to  receive  local  news  of  interest  from  all  who  have  the  leisure  to  collect 
and  forward  it  to  us.  Those  who  cannot  afford  the  time  to  do  this  would  greatly  assist 
our  efforts  by  sending  us  local  newspapers  containing  articles  on,  or  notices  of,  any  facts 
connected  with  Railways,  Telegraphs,  Harbours,  Docks,  Canals,  Bridges,  Military 
Engineering,  Marine  Engineering,  Shipbuilding,  Boilers,  Furnaces,  Smoke  Prevention, 
Chemistiy  as  applied  to  the  Industrial  Arts,  Gas  and  Water  Works,  Mining,  Metal- 
lurgy, &c.  To  save  time,  all  communications  for  this  department  should  be  addressed 
"19,  Salisbury-street,  Adelphi,  London,  AV.C."  and  be  forwarded,  as  early  in  the  month 
aspossille,  to  the  Editor^ 


Liability  op  Kailwat  CoiiPAJriEs  tok  Acciiien"Ts  Asisiife  feom  Latent  Defects 
— Redhead  v.  the  Noeih  Midland  Eailwat  Company. — This  was  the  first  case  in 
which  the  question  had  arisen  distinctly  in  the  superior  courts  in  this  country,  whether 
railway  companies  are  liable  on  the  ground  of  warranty  for  the  consequences  of  latent  de- 
fects, not  discoverable  by  any  care  or  skill.  Plaintiff  had  been  injured  by  the  breaking 
down  of  a  carriage  in  which  he  was  travelling  as  a  passenger  on  the  company's  line,  the 
accident  arising  from  the  fracture  of  one  of  the  wheel  tyres  which  broke  through  a  latent 
flaw  in  the  welding.  The  tyre,  though  of  sufficient  strength  and  thickness  in  appearance 
was,  in  point  of  fact,  weakened  by  an  air  bubble,  constituting  a  defect  entirely  unknown 
to  the  maker  himself,  and  which  could  not  be  detected  by  the  company's  servants  by  whom 
it  was  examined  in  the  usual  manner  before  tbejourncy.  The  ease  had  been  tried  at  the 
Durham  Assizes,  when  Justice  Lush  directed  the  jury  to  find  for  the  defendants,  on  the 
ground  that  the  company  were  not  responsible,  as  they  were  liable  only  for  negligence, 
which  was  disproved.  A  motion  was  then  made  on  the  part  of  the  plaintiff,  in  the  Court 
of  Queen's  Bench,  on  May  15th,  to  set  aside  the  verdict  for  misdirection,  on  the  ground, 
that  the  company  were  liable  on  au  implied  warranty  that  the  carriage  was  safe  and  secure. 
The  case  chiefly  relied  upon  by  the  plaintiff  was  that  of  Sharp  v.  Grey,  decided  in  the  old 
coaching  days,  in  1833,  and  in  which  a  coach  proprietor  was  held  liable  for  an  accident 
caused  by  a  defect  in  the  iron  axle-tree ;  in  that  case,  however,  the  flaw  was  discovered 
on  close  examination  of  the  iron  itself,  though  not  without  taking  the  axletree  entirely  to 
pieces.  In  the  present  instance,  Justice  Blackburn  held  that  the  question  at  issue  was, 
whether  the  obligation  of  the  carrier  was  merely  to  take  every  precaution  and  to  procure 
B  carriage  reasonably  sufficient — in  which  view  the  direction  in  this  case  was  right— or 
whether  it  was  an  absolute  obligation  at  his  own  peril  to  supply  a  carriage  which  should 
be  safe — in  which  case  the  direction  was  wrong;  the  learned  judge  took  tlie  latter  view  of 
the  case.  The  other  three  judges,  however,  viz.,  Justices  Lush,Mellor,  and  Shee,  forming 
the  majority,  were  of  opinion  that  the  carrier  of  passengers  could  be  held  liable  only  for 
negligence,  not  for  defects  discoverable  only  by  "the  miscroseopic  eye  of  science."  The 
judgment  for  the  company  was  consequently  afTirmed. 

Liability  ob  Railway  Compan-ies  eoe  Damage  Akisikg  in  Consequence  op 
Execution  of  their  Wokks. — Rukib  v.  the  Metropolitan  Railway"  Company. — 
The  plaintiff  in  this  case  was  a  tradesman  whose  business  had  suffered  considerably  by  the 
works  undertaken  by  the  defendants.  The  company,  in  forming  a  tunnel  under  a  public 
carriage  way,  and  in  the  lawful  exercise  of  their  parliamentary  powers,  caused  a  temporary 
obstruction  of  parts  of  the  carriage  road,  and  placed  a  hoarding  on  each  side  of  it.  The 
obstruction  was  continued  for  about  twenty  months,  and  at  the  end  of  that  time  all  the 
streets  and  highways  in  the  neighbourhood  of  the  plaintiff's  house  were  restored  to  their 
former  state.  Upon  au  action  bemg  brought  by  the  plaintiff  against  the  company,  in  the 
Sheriff's  Court  of  Middlesex,  the  jury  found  that  no  injury  had  been  done  to  the  plaintiff's 
premises,  but  tliat  he  had  sustained  damage  to  the  extent  of  £100  to  his  trade.  Upon  a 
special  case  being  formed,  t  his  judgment  was  aiRrmed  by  the  Court  of  Queen's  Bench, 
but  reversed  by  the  majority  of  the, ludgcs  of  the  Court  of  Exchequer  Chamber.  It  was 
then  takeu  to  the  House  of  Lords,  and  on  May  llitli  it  came  on  for  final  consideration. 
The  Lord  Chancellor  held  that  tlie  damage  which  was  the  foundation  of  the  plaintiir.s 
claim  to  compensate  was  too  remo  e  to  have  been  the  subject  of  an  action  at  Common 
law,  if  the  company's  acts  had  been  done  without  the  authority  of  Parliament,  and  thatii 
/ortiorj  the  claim  was  untenable  where  the  defendants  had  the  additional  benefit  of  parlia- 
mentary powers  on  their  side.  Lord  Cranworth  concurred,  whilst  Lord  Westbury  dis- 
sented. The  judgment  of  the  court  below  having  thus  been  atlirmcd  by  the  majority  of 
the  judges  of  the  House  of  Lords,  their  decision  acquires  legal  force  for  the  future.  The 
sum  and  substance  of  this  decision  is,  that  railway  companies  are  not  liable  to  pay 
damages  for  such  injury  as  tradesmen's  business  may  suffer  in  consequence  of  works  un- 
dertaken by  such  companies  in  conformity  with  their  parliamentar)-  powers. 


MISCELLANEOUS. 

Reclamation  of  Land  from  the  Sea.— Another  700  acres  of  land  have  just  been 
added  to  that  reclaimed  by  the  Norfolk  Estuary  Company  in  the  Wash,  by  the  completion 
of  an  embankment  of  two.  miles  in  length,  at  North  AVootou.  This  makes  a  total  of  about 
-1,000  acres  of  the  32,000  to  be  recovered  from  the  sea,  for  which  the  necessary  funds  were 
raised  by  the  authority  of  an  Act  of  Parliament,  in  1819.  The  great  difficulty  was  in  the 
commencement  of  the  work,  owing  to  a  bank  off  Wolferton  being  faced  with  Snettisham 
car  stone,  which,  though  soft  when  cut  from  the  pit,  hardens  when  exposed  to  the 
atmosphere.  The  cost  of  enclosure  is  about  £10  per  acre,  while  the  value  of  the  land 
enclosed  is  estimated  at  £50  per  acre.  The  bank  of  the  last  enclosure  has  been  made 
continuously,  without  leaving  openings  for  the  tides  to  pass  through,  as  had  hitherto  been 
the  practice. 

The  Export  of  Coal  from  the  United  Kingdom  continues  to  increase.  It  amounted 
in  1866  to  9,953,712  tons  of  coals,  cinders  and  culm,  of  the  value  of  £.5,102,805,  being  an 
increase  of  783,2:35  tons  over  the  export  of  1865.  Ten  years  ago  the  export  did  not  reach 
6,000,000  tons.  Of  the  total  quantity  for  1866  1,931,236  tons  went  to  France.  The  quantity 
of  coals,  cinders  and  culm  shipped  coastwise  in  the  United  Kingdom  in  1866  was  10,720,824 
tons,  as  agamst  10,928,237  tons  in  1865.  Upwards  of  6,000,000  tons  were  brought  into 
the  port  of  London  in  1866,  viz.,  3,033,193  tons  coastwise,  and  2,969,869  by  inland  naviga- 
tion and  raOway.  . 

The  Supply  of  Coal  to  the  Meihopohs  amounts  to  5,600,000  tons  per  annnm, 
being  7  per  cent  of  the  entire  yield  of  the  United  Kingdom.  About  50  per  cent  of  this 
quantity  is  carried  by  sea.  Of  the  total  supply,  about  46  per  cent  is  credited  to  Newcastle, 
and  about  33  per  cent  to  Derbyshire. 

The  Palliser  Chilled  Iron  Shot. — It  appears  that  the  Ebbw  Vale  Company  are  at 
present  producing  this  newly-invented  shot  in  preference  to  other  makers.  This  com- 
pany purchased,  a  short  time  ago,  the  only  mine  of  spathose  iron  known  in  Monmouth- 
sliire,  which,  when  mixed  in  the  furnace  with  their  other  ores,  produces  the  quality  of  iron 
which  is  so  much  desired.  This  deposit  of  spathose  ore  was  discovered  by  the  late  Mr. 
Ebenezer  Rogers  of  Abercarne. 

NAVAL  ENGINEEEING. 

The  Austrian  Navy. — Austria  has  at  present,  besides  the  eight  iron-clad  frigates, 
which  took  part  in  the  combat  of  Lissa,  one  similar  ship  of  the  line,  the  £^aUei;  in  com- 
mission, and  another,  the  Oesterreick,  nearly  completed.  The  latter  is  destined  to  act 
as  a  ram.  Her  plating  is  8in.  thick,  and  she  will  carry  a  120  cannon  with  a  monsterspur. 
Besides,  four  other  armour-plated  frigates,  viz.,  the  Tegethoff,  aud  three  more  offered  by 
Hungary  as  a  coronation  present  to  her  King,  will  shortly  be  finished.  Austria,  there- 
fore, in  the  month  of  July  at  the  latest,  will  possess  14  iron-clads,  that  is  to  say,  as  many 
as  Russia.  The  hull  of  the  frigate  Lissa,  building  at  Trieste,  in  Jonello's  yard,  will, 
according  to  the  contract,  cost  l,150,000fi.  (£115,000),  payable  in  six  instalments.  She 
will  be  equipped  aud  have  her  armour  completed  by  November.  Her  engines  are  to  be 
of  1,000  horse-power,  and  5,300  tons  of  iron  will  be  used  in  her  construction  ;  she  will 
carry  11  300-pounder  Armstrongs,  each  of  which  will  cost  £1,213. 

The  "  WiLHELM  I."  iron  clad  frigate,  now  building  for  the  Prussian  Government  in  the 
yard  of  the  Thames  Iron  Works,  was  originally  ordered  for  the  Turkish  Na^-y.  She  is  de- 
signed by  Mr.  E.  J.  Reed,  and  will  have  355ft."lOin.  in  length,  60ft.  breadth,auda  draught 
of  water  of  24Jft.  forward  and  26J-ft  aft.  The  thickness  of  her  armour  will  be  8in.,  her 
tonnage  5,938;  the  power  of  the  engines  1,150  horse  nominal  and  the  displacement  9,761 
tons.  The  armour  will  extend  about  7ft.  below  the  water  Hue.  The  TVilhelm  I.  will  carry 
30  guns,  15  being  placed  on  each  broadside,  two  commanding  ahead  and  one  astern.  Many 
of  these  will  be  50  ton  guns,  carrying  500  lb.  shot,  and  the  armament  of  this  vessel  will, 
with  her  broadside,  stem  and  stern  batteries,  command  every  part  of  the  horizon. 

The  "  Obellana,"  steam  troopship,  626  tons,  260  h.p.,  has  lately  been  added  to  the 
Imperial  Navy  of  Brazil.  This  vessel|contains  accommodation  for  500  men,  besides  cabin 
accommodation  for  officers,  &c.  She  is  intended  to  carry  troops  along  the  coasts  of  Brazil 
aud  over  the  track  of  the  great  rivers. 

H.M.  Steam  Transport  "  Euphrates,"  built  by  Messrs.  Laiid  Bros.,  Birkenhead, 
having  received  her  rigging  and  completed  her  fittings  about  the  end  of  May  last,  was 
formally  handed  over  to  Government.  She  is  the  first  of  the  five  transports  intended  for 
the  Indian  relief  troop  service  via  Suez.  Her  length  is  365ft.,  beam  19ft.,  maximum 
draught  of  water  21ft.,  tonnage  4,173  tons.  Her  engines,  which  have  also  been  con- 
structed by  Messrs.  Laird,  are  of  700  h.p.  nominal ;  the  cylinders  are  94in.  in  diameter, 
with  4ft.  6in.  stroke.  The  accommodation  of  the  i'M^iAra^es  is  for  1,4-50  persons,  viz.,  1,250 
military,  and  200  crew. 

The  "  Myrmidon,"  unarmoured  screw  war  steamer,  was  launched  from  No.  6  build- 
ing slip  at  Chatham  Dockyard,  on  June  5th.  She  is  of  the  "Wanderer"  class  of  vessels  and 
was  laid  down  as  far  back  as  July,  1860,  from  the  design  of  Mr.  Isaac  Watts,  the  late 
Chief  Constructor  of  the  Navy.  She  has  now  been  strengthened  by  the  removal 
of  the  wooden  deck  beams  under  the  guns,  for  which  patent  iron  beams,  from  the 
Butterly  A\'orks,  have  been  substituted.  The  topsidcs  have  been  strengthened  by  iron 
stringer  plates  and  stiffening  bars.  The  foUowhig  are  the  principal  dimensions  : — Length 
between  perpendiculars,  18511.;  length  of  keel  for  tonnage,  165ft.  7Jin.;  extreme  breadth, 
28ft.  lin. ;  breadth  for  tonnage,  28tt.  lin.;  breadth  moulded,  27ft.  6in. ;  depth  of  hold, 
1-lft.;  burden  in  tons,  694  66-94.  Her  draught  of  water  on  launching  was  7ft.  forward 
and  Oft.  5in.  aft.,  and  her  displacement  500  ions.  The  armament  of  the  Mi/rmidon  will 
consist  of  one  7-in.  6J  ton  gun,  and  one  6i-pounder,  on  pivots;  and  two  20-pounder 
breech-loading  chase  guns."  This  vessel  was  launched  with  the  whole  of  her  engines  and 
machinery  fitted  on  board. 
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SHIPBUILDING. 

Thb  "Dakak"  sloop  of  war,  constructed  from  designs  prepared  by  Mr.  E.  J.  Eeed, 
was  successfully  launched  from  Portsmouth  Dockyard,  on  May  21st.  Her  dimensions  are 
as  follows  :— Length  between  perpendiculars,  212ft.;  length  of  keel  for  tonnjige,  185ft. 
Sin. ;  extreme  breadth,  SBl't. ;  breadth  moulded,  35ft.  2in. ;  breadth  for  tonnage,  35ft.  lOin. ; 
depth  of  hold,  lOft.  4in.;  tons  burthen  (B.M.),  1,286  8-91.  The  Danae  is  a  wooden  ship, 
furnished  with  6  iron  bulkheads  ;  she  is  of  the  Amazon  class — the  plough  bow  being 
modified — and  is  expected  to  attain  a  speed  of  13  knots.  Her  engines  are  of  350  horse- 
power. She  will  carry  on  her  broadside  two  6i  ton  7-in.  muzzled-loading  rified  guns,  and 
also  two  64-pounder  muzzle-loading  rilled  guns  pointed  through  ports  over  her  stem  and 
stern  port  heads. 

The  Screw  Steaster  "  Pkaitce,"  built  for  the  National  Steamship  Company,  was 
launched  at  Liverpool,  on  June  4th,  from  Messrs.  Eoyden  and  Sons'  yard,  on  the  Mersey. 
This  is  stated  to  be  the  largest  merchant  ship  ever  built  on  this  river,  her  length  being 
370ft.,  and  her  tonnage  3,610. 

The  Recent  Gunboat  Contracts. — In  the  "Notes  of  Shipbuilding  and  Marine 
Engineering  in  the  Clyde,"  in  The  Aktizan  for  June  1st,  we  stated  that,  among  others, 
the  firm  of  Messrs.  Lawrence  Hill  and  Co.,  of  Port  Glasgow,  had  given  in  a  tender.  These 
gentlemen  now  inform  us  that  "  they  did  not  offer  for  the  gunboats  at  all,  nor  did  they 
name  any  price,  directly  or  indirectly,"  and  we  feel  it  our  duty  to  rectify  our  statement 
in  accordance  with  their  desire. 

The  "Russia"  screw  steamer,  built  by  Messrs.  Thomson,  of  Govan,  has  just  been  added 
to  the  Cunard  fleet.  As  the  subsidy  which  has  been  paid  to  the  Cunard  Company  for  the 
British  and  North  American  Royal  Mail  Service  shortly  expires,  this  vessel  is  to  be  the 
last  of  the  line  of  steamers  specially  constructed  to  pei'form  that  service.  The  Snssia 
has  346ft.  in  length,  42ft.  beam,  29ft.  depth,  and  a  registered  tonnage  of 3,141  tons;  her 
engines,  constructed  also  by  Messrs.  Thomson,  are  direct-acting,  and  of  650  h.p.  nominal. 
Her  tiial  trip  took  place  at  Wennyss  Bay,  on  the  Clyde,  on  May  2Sth.  She  ran  from  the 
Clock  to  the  Cumhaes  in  55  minutes,  against  the  tide,  her  engines  making  56  to  58  re- 
volutions per  minute ;  this  gave  a  maximum  speed  of  15  knots.  On  May  30th  she  arrived 
in  the  Mersey  at  9  a.m.,  having  performed  the  trip  in  16  hours. 

TEIEGEAPHIC    ENGINEERING. 

Indian  Telegeaphs. — Colonel  Glover,  the  temporary  head  of  the  Indian  Telegraph 
Company,  states  in  his  report  that  in  December  last  the  percentage  of  serious  errors  in 
29,968  Indian  messages  was  only  a  quarter,  and  of  trivial  errors  24,  while  in  1,978  Indo- 
European  messages  it  was  9^,  of  which  IJ-  were  serious.  Since  1850,  when  the  first  wire 
was  laid,,  the  telegraph  has  cost  £1,218,443  of  working  expenses,  in  addition  to  £1,345,328 
of  capital.  Allowing  for  free  messages  sent  by  officials,  the  revenue  has  been  £708,887, 
showing  a  loss  of  more  than  half  a  million  sterling,  besides  the  interest  on  capital.  In  a 
few  months  we  are  promised  a  special  wire  for  Indo-European  messages  between  Kurraehee 
and  Bombay,  if  not  between  Bombay  and  Calcutta.  The  Viceroy  pronounces  all  this  "  not 
wholly  unsatisfactory."  , 

The  Tasjianian  Submarine  Cable. — The  Telegraph  Construction  and  Maintenance 
Company  are  now  contracting  with  Captain  Gilmore,  an  agent  of  the  Government  of  Tas- 
mania, to  manufacture  a  cable  which  is  to  join  that  island  with  Australia.  It  is  to  be 
submerged  in  Bass's  Straits,  the  breadth  of  which  is  about  200  miles,  and  the  depth  about 
45  fathoms.  The  Tasmanian  Government  have  granted  a  guarantee  of  6  per  cent,  which 
is  always  to  be  payable  wholly  or  partly,  so  long  as  the  receipts  of  the  line  fail  to  give 
10  per  cent  on  the  capital  invested.  The  concession  is  for  20  years,  and  is  given  under 
most  favourable  and  untrammelled  stipulations.  It  is  expected  that  the  work  will  be 
completed  in  January,  1868. 

DOCKS,  HARBOURS,  BRIDGES. 

Harbours  or  Refuge. — The  total  cost  of  works  connected  with  harbours  of  refuge 
throughout  the  United  Kingdom  for  the  year  1867-68  is  estimated  at  £106,100.  Of  this 
sum,  £28,500  is  required  to  extend  the  pier  head  at  Dover  and  to  insure  the  safety  of  the 
existing  structure;  £42,200  for  works  at  Alderney,  and  £6,000  for  the  harbour  at  Port- 
land. A  sum  of  £29,400  is  required  for  works  at  and  about  Holyhead,  of  which  £27,000 
will  be  employed  in  the  construction  of  the  harbour,  £1,493  for  the  harbour-master's  de- 
partment in  connection  with  the  packet  service,  £682  for  Portpatriek  harbour,  and  £300 
for  the  works  at  Spurn  Point. 

The  Huiton'  Iron  Gibdek  Viaduct  on  the  Scarborough  and  Whitby  line  was  opened 
on  June  1st.  This  viaduct  carries  the  York  and  Scarborough  Railway  from  the  North  to 
the  East  Ridiag  obliquely  across  the  river  Derwent,  three  miles  below  Malton.  It  has 
stone  and  brick  piers,  and  reversed  iron  girders,  on  the  top  of  which  the  permanent  way 
is  laid.  The  various  spans  vary  from  90ft.  to  100ft.  The  whole  of  the  summer  traffic  will 
have  to  pass  over  this  viaduct. 

RAILWAYS. 

Railtvats  in  Italy. — The  Civita  Vecchia  and  Nauziatella  line,  which  is  to  unite  the 
Leghorn  line  to  Rome,  via  the  Marerarae  marshes,  is  now  ready  for  traffic.  The  various 
bridges  over  the  rivers  Mignoue,  Marta,  Aronc,  and  Fiera,  were  built  under  the  direction 
of  Mr.  Balthelemy. — The  fotal  mileage  of  the  Italian  railways  amounts  at  present  to  2,752 
miles  ;  of  these,  404  were  opened  in  1866.  The  whole  length  of  the  East  Coast  Railsvay, 
from  Lecce  to  Ancona  and  from  Ancona  to  Bologna  and  Pcrrara  is  uow  in  operation.  It 
is  to  be  carried  further  South  as  far  as  Otranto,  whilst  the  proposed  lines  between  Ferrara, 
Eovigo  and  Mantua,  and  between  Mantua  and  Cremona  are  intended  to  con  icct  the  East- 
Coast  lines  with  the  North  Western  net  north  of  the  Po,  and  also  with  the  Austria;]  lines. 
The  connection  between  Bologne  and  Turin,  south  of  the  Po,  has  been  in  active  operation 
for  some  years  past. 

MILITARY  ENGINEERING. 

A  Fifteen-inch  Rodman  Gun",  cast  at  Boston,  has  recently  been  bought  by  the  British 
Government,  in  order  to  test  practically  the  powers  of  ordnance  of  this  nature  in  the  at- 
tack of  iron-clad  structures.  This  gun  weighs  19  tons  4ewt.  2qr..  and  has  a  preponder- 
ance of  6cwt.  Iqr.  The  length  ot  the  bore  is  14ft.  6in.  The  external  diameter  at  the 
thickest  part  of  the  breech  is  about  4ft.,  .and  at  the  muzzle  23in.  The  thickness  of  metal 
round  the  charge  is  about  ICin.,  and  behind  the  charge  about  21in.  The  form  is  very 
similar  to  the  Dahlgreu  gun,  and  there  are  no  unnecessary  rings  or  mouldings.  There 
are  two  vents,  one  on  each  side  of  the  vertical  plane  passing  through  the  axis.  The 
methodof  elevation  is  peculiar.  Along  screw  passes  through  the  cascable,  its  end  rest- 
ing on  the  platform,  and  the  gun  is  elevated  or  lowered  simply  by  turning  the  screw  by  a 
handle  at  the  top,  when  the  cascable,  acting  as  a  nut,  rises  up  or  descends  the  screw.  The 
shot  weighs  about  450Ibs.  'The  charge  intended  to  be  used  against  iron-clads  is  50lbs., 
but  officers  commanding  ships  are  permitted  to  fire  20  rounds  with  601b.  charges  in  at- 
tacking irou-elads.  The  ordinary  service  charge  is  351bs.,  and  it  was  with  tliis  charge 
that,  during  the  late  war,  a  15-in.  cored  cast  iron  shot,  weighing  4301bs.,  went  completely 
through  the  armour  of  the  Confederate  iron  clad  Atlanta,  at  its  encounter  with  the  U.S. 
Monitor  Weehaivlcen.  This  armour,  however,  consisted  only  of  rolled  plates  of  44in  thick- 
ness, backed  by  yellow  pine.  It  remains  to  be  seen  whether,  even  with  oOlbs.  of  powder, 
a  similar  feat  can  be  accomplished  on  a!4Jin,  solid  plate,  backed  with  teak,  such  as  forms 
the  Waryior  target. 


MINES,  METALLURGY,  &c. 

Mining  in  Cornwall  and  Devon. — The  following  statistics  have  been  collected  with 
reference  to  the  number  of  mines  that  have  stopped  working  in  Devon  and  Cornwall,  and 
the  number  of  miners  who  have  emigrated  during  the  depression  in  mining  from  which 
the  two  counties  are  now  suffering.  The  mines  which  have  been  "knocked"  number 
nearly  300,  the  great  majority  being  in  Cornwall.  The  emigrants  from  the  various  dis- 
tricts have  been:— Tavistock  and  Ashburton,  691  men;  Ijiskeard,  100  men;  St.  Austell 
and  St.  Blazey,  275 ;  Redruth  and  St.  Agnes,  300  men ;  Camborne,  150 ;  Hayle,  550 ;  St. 
Ives  and  Lelant,  150;  St.  Just,  600;  Helston  and  Wendron,  100;  Marazion  and  .St.  Erth, 
450;  total,  3,366.  These  are  all  able-bodied  men,  and  the  most  skilled  and  active  of  the 
mining  population.  Adding  to  these  the  wives  and  families  of  the  miners  who  have  also 
emigrated,  some  idea  may  be  formed  of  the  great  extent  to  which  the  population  of  the 
mining  districts  of  the  west  of  England  has  been  thinned. 

BisstciH. — A  discovery  has  recently  been  made  in  South  Australia  of  a  lode  of  bismuth 
and  samples  of  the  metal  are  now  to  be  seen  at  the  Melbourne  Exchange,  to  which  place  they 
have  been  sent  from  the  neighbouring  colony.  This  metal  is  very  valuable  if  found  in 
quantity,  and  it  is  stated  that  the  lode  discovered  contains  abundance  of  rich  stutl',  but 
being  situated  about  200  miles  in  the  interior,  some  serious  difficulties  in  the  cost  of 
carriage  have  been  encountered.  Trouble  was  also  experienced  in  getting  the  meta 
smelted,  but  a  quantity  of  it  was  sent  to  England  in  ingots  some  time  ago,  and  it  is  exl 
pected  the  supply  will  be  kept  up. 

GAS  SUPPLY. 

The  Metropolitan  Gas  Bill  (the  chief  features  of  which  we  explained  in  our  issue  of 
May  1st),  having  passed  its  second  reading,  is  now  in  the  hands  of  a  special  committee 
of  the  House  of  Commons.  It  is  to  be  expected  that  the  most  objectionable  clauses  will 
be  so  modified  as  to  satisfy  the  interests  of  the  public,  without  injuriously  affecting  the 
rights  of  the  companies  guaranteed  by  previous  acts.  The  principles  to  be  embodied  in 
the  new  act,  and  upon  which  the  Government  insists,  are  : — That  eft'cctual  penalties  tor 
supplying  improper  gas  shall  really  fall  on  the  companies,  and  not  on  the  consumer;  that 
if  circumstances  change,  there  shall  be  a  means  of  varying  the  standard  price  of  gas, 
either  upwards  in  favour  of  the  companies,  or  downwards  in  favour  of  the  consumer,  as 
the  case  may  be ;  and  that  for  the  present  rule,  which  limits  the  maximum  profits  of  the 
companies  to  10  per  cent,  and  thus  destroys  all  motive  for  exertion,  there  shall  be  sub- 
stituted a  sliding  scale,  of  which  the  lowest  point  shall  be  the  actual  present  profits  of 
the  companies,  calculated  on  an  average  of  a  certain  number  of  years,  and  which  shall  be 
capable  of  rising  indefinitely  in  proportion  as  the  price  of  gas  is  lowered. 

WATER  SUPPLY. 

Diseases  produced  by  Vegetable  Organisms. — Professor  Hannon,  of  the  University 
of  Brussels,  has  lately  proved  that  the  spores  of  some  species  of  fresh  water  alga?,  at  th 
period  of  their  fructification,  are  capable  of  producing  intermittent  fever;  and  the 
observations  and  researches  of  several  eminent  medical  authorities  lead  to  the  belief  that 
many  other  diseases  to  which  the  human  frame  is  liable,  have  their  origin  in  the 
vegetable  organisms  which  abound  in  water.  Some  of  the  spores  are  probably  thrown 
oil'  into  the  atmosphere,  and,  being  drawn  into  the  lungs,  are  absorbed  by  the  blood,  but 
by  far  the  larger  portion  doubtless  find  their  way  into  the  stomach,  and  so  give  rise  to 
disorders  of  the  alimentary  canal.  Their  tenacity  is  said  to  be  so  great,  that  the  tempe- 
rature of  boiling  water  is  insufficient  to  destroy  their  vitality,  and  even  beer  and  bread, 
notwithstanding  the  heat  to  which  they  have  been  subjected,  in  manycases  show  abundant 
evidence  of  the  existence  of  these  alga>.  These  facts  furnish  a  sti-oug  proof  of  the 
necessity  of  filtering  water,  whether  required  in  large  quantities  for  the  manufacture  ot 
food  or  in  smaller  quantities  for  domestic  purposes,  and  we  have  much  pleasure  in  calling 
the  attention  of  our  readers  to  a  mode  of  filtration  which  appears  to  furnish  the  best 
possible  safeguard  against  the  evils  above  described.  The  Main  Service  Filter,  manu- 
factured by  the  Silicated  Carbon  Filter  Company,  can  be  adapted  to  the  supply-pipe  of  a 
brewery,  distillery,  or  manufactory  of  any  description,  and  thus  purify  all  the  water  before 
entering  the  building.  The  value  of  such  a  method  of  purification  will  be  appreciated 
by  those  who  have  ever  seen  the  inside  of  a  large  cistern  after  having  been  used  for  some 
time  without  cleaning.  The  quantity  of  vegetable  matter  which  covers  the  sides  of  such 
a  cistern  is  astonishing,  and  one  caunot  wonder  at  disease  being  propagated  by  water- 
kept  in  such  a  receptacle.  Mere  straining  of  water  through  animal  charcoal  is  not  suffi- 
cient to  stop  this  vegetable  matter,  but  the  principle  of  the  Silicated  Carbon  Filter  is  the 
employment  of  a  porous  slab  cemented  into  a  filtering  vessel,  an  arrangement  which 
eft'ectually  prevents  the  passage  of  any  extraneous  substance. 

The  City  of  Valparaiso  is  to  be  supplied  with  water  through  a  canal  to  be  cut  from 
(he  Aconcagua  River,  flowing  from  the  Andes  Mountains.  This  canal,  a  portion  of  which 
has  already  been  completed,is  at  the  same  time  calculated  to  yield  a  revenue  for  supplying 
irrigation  water  to  the  lands  throughout  its  course.  With  a  view  to  effect  these  objects, 
a  ''Valparaiso  Waterworks  Company"  is  now  being  started  in  London,  with  a  capital  of 
£200,000,  in  shares  of  £20. 

Pesth  Waterworks. — The  municipality  of  Pesth  have  just  contracted  with  Mr.  G.  E 
Peters  for  the  supply  of  water  to  that  city.  The  works  are  to  be  erected  on  a  piece  of 
ground  abutting  on  the  Danube,  near  Neu-Pesth,  about  six  miles  from  Pesth.  Here  the 
water  will  b£  pumped  up  from  the  river,  filtered  and  conveyed  to  a  rising  ground  behind 
the  laro-est  suburb,  whence  it  will  supply  the  whole  town,  a  pressure  of  lOOl't.  being  ob- 
tained tbr  that  purpose.  The  total  cost  of  the  carrying  out  of  this  scheme  is  estimated 
at  £250,000.  The  concession  granted  to  Mr.  Peteis  is  for  a  period  of  ninety  years,  at  the 
expiration  of  which  the  works  are  to  become  the  property  of  the  town  of  Pesth. 

APPLIED  CHEMISTRY. 

Cakminic  Acid  (C  =  12),  when  boiled  with  dilute  sulphuric  acid,  splits  into  carmine 
red  and  sugar ;  the  latter  reduces  Trommer's  solution,  and  gives  Pettenkofer's  reaction, 
but  neither  ferments  nor  acts  on  polarised  light;  traces  of  it  are  dissolved  by  alcohol. 
Dried  at  50°,  its  formula  was— 

C6HioOa;atlOO,  CgHsOj. 
Carmine  red,  Cn  Hi;  O7,  is  a  dark  purple  amorphous  substance,  reflecting  green  light, 
soluble  invfater  and  alcohol,  with  a  tine  red  colour;  insoluble  in  ether.  Like  carminic 
acid  it  pertinaciously  retains  traces  of  phosphates;  its  alcoholic  solution,  when  treated 
with  alcoholic  potash  solution,  deposits  the  whole  of  the  carmine  red  as  Cii  Hio  K2  O7, 
from  which  the  corresponding  baric  and  calcic  compounds  were^  obtained.  Powerful  re- 
ts perf     " ^'   ' "' 

separj 

carmine  reu  gives  c ,----,..,.  ,  •      ,-,  1    ■     -    t  -i       i  n    •- 

resembling  chiuou.  Its  crystals  polarise  light,  are  insoluble  in  water,  easily  soluble  m 
alcohol  difficultly  so  in  ether.  Coccinine  dissolves  very  easily  m  dilute  alkaline  solu- 
tions and  in  such  solutions  is  one  of  the  most  sensitive  bodies  to  the  action  of  oxygen. 
The  solution  is  at  first  yellow,  then  violet,  finally  a  magnificent  purple  red.  Few  bodies 
give  rise  to  so  many  phenomena  of  colour  as  coccinine.  From  the  splitting  of  carminie 
acid  into  carmine  red  and  sug.T.r,  perhaps  Schiitzcnbergcr's  is  the  nearest  to  the  real  formula 
—probably  Cn  His  Oio— of  that  much-investigated  body.— H.  HlasiwetzandA.Grabowsky 
m.X\\iAHnalenfv.r  Cliemie  iind  Fharmacie. 
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V>'p.  HAVE   xrorrBD    a    new    arrangement  of 

'THE    PROVISIONAI-    PltOrECTIONS    APPLIED     FOR 

BY  Inventors  at  the  Great  Seal  Patent 

■  Office.   If  any    difficdlty   should   arise 

■  with  reference  to  the  names,  addresses, 
OR  titles  oivkn  in  the  list,  thk  requi- 
site INFORMATION  WILL  BE  FURNISHED,  FREE 
DP  EXPENSE,  FROM  THE  OFFICE,  BY  ADDRESSING 

A  lettrh,  prepaid,  to  the  Editor  of 
*'  The  Artizan." 


Dated  May  3id,  I8G7. 

1291  H.  \V.  Grylls,  H.  Neville,  \V.  Brooks,  and  J. 
Holt — Obtainin>r  motive  power 

1292  A.  M.  Cleric— Lockinfr  screw  nuts 

1293  E,  Kriegrhoff— Spring  mattresses 

1294  J.  H.  Joboson— Raw  ailk 

1265  J.  Heatou — Con  version  ofcast  iron  into  wrought 
iron 

1296  G.  F.  MiUin  and  E.  J.  Potter— Parcel  books 

1297  J-  Holmes— Heer  er^inps 
1293  S.  Thicker— Kuitted  fabrics 

1299  J.  G.  Rollina— Breech-loiding  revolvioff  fire- 
arms 

1300  J.  Ramshotiom  ond  T.  M.  Pearce— Turbines 
&c.  for  obtaining"  motive  power 

1301  T.  Orossley— Portable  lamps  or  illuminators 

1302  T.  Crossley— Givitifi:  alarm  in  Ciises  of  fire 

1303  C.  B.  Rfitz— Meteis  tor  measuring- tbe  flow  of 
water  and  fluid;  ^ 

Dated  May  4th,  1S67. 

1304  H.  Allman— Bearings  of  ax^es  of  lailwav  car. 
riftOTPS.  etc. 

1305  R.  Russell— Kitchen  ranges 

1396  J.  Thevenet— Slide  valves  of  steam  engines 

1307  L  Delpprdantje— Protecting:  uiiderground  tele- 
graphic wiies 

1308  J.  H.  Johnson— Magneto-electric  signal  lights 

1309  E.  I.,eigh — Lauding  stages  and  irou  ships 

1310  J.  Helmsley — Tubular  fabrics  in  warp  ma« 
chinerv 

1311  T,  \V.  Banning  and  W.  Cochrane— Getting 
coal  ,"='/-'*t>, 

1312  H.  A.  Bonneville — Weeding  apparatus 

1313  N.  M.Shattfr— Binders  foi   papers 

13U  J.  Baker— Generating  electricity  aud  applying 

it  to  produce  m.otive  power 
131.3  P.    Brush   aud    \V.   Young- Facilitating    the 

burning  of  petroleum 

1316  T.  R.  Cramptou— Preparing  clay,  &c. 

Dated  M*y  6th,  1867. 

1317  W.  Bradbury— Stillages  employed  in  pnckiag 
aud  baling  pi  esses 

1318  3.  H.  Smith— I'aperiug  needles 

3319  P.  H^ienlein,  J.  Fisher,  and  R.  G.  Fisher— 
Telegrapli  posts 

1320  J.  Nrtdiil  — Portable  fountain 

1321  J.  Ball— Bricklayers' and  other  trowels 

1322  K.  J.  U'iuslow -Propulsion  of  carriag-es 

1323  R.  Taylor  smd  E.  Poulson— Securing  the  sheets 
of  f«ie  and  aft  sails 

1324  W.  Clark— Looms  for  weaving  pile  and  other 
fabrics 

325  W.  Schofield  and  E.  Smith— Self  acting  damper 
iu  cnnection  with  steam  boilers 

1326  W.  R.  L;»ke— Locks 

1327  G.  Wil?ou— Steel  tyres,  8cc. 

1328  G.  Wilson— Construction  of  buffers 

1329  T.  Crow— Burning  hydrocarbon  oils 

1330  J,  H.  Johneou — Lighting  gas  lamps. 

Dated  May  7th,  1867. 

13'?1  S.  E.  KiUett— Capturing  fish 
l:i32  S.  E.  H.illett— Tni-wluets 

1333  S.  E.  H.JIett- Gapt  mng  snlmon,  &c. 

1334  J.  S.  Cavell— Automaton  figures 

1335  E.  Bourdon— Reifulatinif  the  flow  of  liquide 

1336  G.  Harthan- Communicating  motion  for  any 
•purpose 

1337  J.  Booth —  Receptacles  for  containing  aud 
emitting  oil.  8cc. 

1338  R    Mwrsdeu  aud  U.  Bromley— Railway  break 

1339  W.  W.  (Jreener- Breech-loading  firearms 

1340  A.  H.  Gihnau— Making,  roving,  aifd  spinning 
yarn 

1341  E.  Faacher— Forming  wooden  hoops 

1S42  J.  B  tilyihe— Coating  and  ornamenting  me- 
tallicor  uthir  surfaces 

1343  R.  Smiih— Cellars  for  horses  &c. 

1344  C   Biirrell— Drnwiny  aud  dressing  seeds 

.  1345  W.    E     Newton -Explosive   compounds   and 

ignitiritr  ihe  same 
■  1346  \V   R.  Like— Clenuiug  ffrain 
'1347  G   Krftuss — Tenders  for  locomotives 
1348  N.   \y.  Wheeler— Hydraulic   valve  gear    for 

fileam  and  iinalocous  engines 
3349  N.  W.  Wheelei— Skuightsend  ventilators 

1350  N.  W.  Whteler— Slide  ralves,  «te. 

1351  N.  W  Wheeler— Introduction  of  fluids  to  aur- 
frtce  condeupera  ol  steam  engine* 

1352  J    Crockatt— Securing  the  handles  of  doors 
135J  H,  J.  Saxby— Locks  aud  catches 

Dated  May  8th,  1867. 

'1354  J.  l-".urley  and    A.  Faiiley — Plantation   and 

other  Imes 
13G5  C.  Lay  ton — Proiiucing  parts  oFstenm  fittings 

1356  C.  D.  AbL'l- Converting  the  gaseous  products 
of  combustion  into  combustible  gases 

1357  J.  Gankell— Building  cops  in  winding  machines 
1368  W.  H.  Lake— Fastening  foi  hoops 

1359  J.  Nixon  nnd  J.  Wmterbottom— Piening  and 
drilling  tangs  and  scales  for  t  ible  knives  and 
forks,  ^c. 

1360  T  A .  Weston— Actuating  drill*,  Re. 


1361  T.  J.  iMayall— Means  employed  in  printing 

1362  H.   R.  Cottara— Bedsteads     ' 

13fi3  G,  E.  Oonisthorpe— Combing  wool 

1364  H.  R.Cottam -Ornamental  rails 

iZOf}  R.  ^Vood  and  A.  Wood— Treatiug  paper 

Dated  May  9th,  1867. 

1366  S.  W.  Wor3«am— Working  wood 

1367  A.  Kournier— Toy  boats  or  ships 

1368  G.  H.  Cail— Preveiitiogthe  explosion  of  Gteam 
boilers 

1361)  T.  A  Weston— Springs  for  buffers  and  bearings 

1370  G.  Sims- Making  waistcoats  reversible 

1371  J.  Bowden — Water-closet  tap 

1372  M,  Fleming- Washing  bottles 

1373  T.  A.  Weston- Friction  coitpling  breaks 
'  1374  T.  Rrowu—E^-g  beater 

1375  T    Brown- Coffee  pot 

1376  A.  Herce— Pianos 

.  1377  W.  E.  Newtou— MMding  iron  and  steel 

1378  W.  E.  Newtou— Luliricacing  the  stuffing  boxes 
of  steam  engines  and  pumps 

1379  R  Andrew — Communicating  between  passen- 
gers in  railway  carriages  aud  the  guard  and 
criver  of  railway  trains,  &c. 

1380  C.  Ritchie— Casks,  &c. 

1381  G.  Jeffries — Closing  centr.il  fire  sporting 
cartridges 

Dated  May  10th,  1867. 

1382  G    McKenzie— Illuminating  gas 

1383  p.  B.  Doering — Ro'ary  engines 

1384  VV.  Bracewell,  W.  Pickup,  and  B.  Lund— 
VaWes  for  steam  and  other  fluids 

1385  R.  Mellard— l^reparing  aud  mixing  {ood  for 
pigs  and  other  nnimals 

138(i  J.  Nonnun  and  W.  Hay— Flour 

13^7  A.  Cooper— Single  aud  double  box    pickers  for 

looms 
1383  C.  Joues — Coal  mining  machiuery 

1389  J.  Johnson  aud  A.  Giles— Drvic;g  yarns 

1390  C,  H.  TriiBk-Governors  for  engines 

1391  J.  Combe-  Winding  cops  and  working  fr«m 
cops 

1392  W.  Sm.yth— Navigating  the  air 

1393  W.  Clark — Brick-making  machines 

Dated  May  11th,  1867. 

1394  C,  Marlow- Ca=es  for  clocks 

1395  J.  A.  Knight  and  C.  Bastapd-  Feed  hag  fcr 
horses 

1396  J.  Reilly— Mechanical  aids  for  enabling  swim- 
ming, &c  ,  to  be  rapidly  acquired 

1397  J.  Walker— Scales  and  beams  for  weighing 
purposes 

139H  G.  F.  Russell— Rotary  engines 
13;i9  G.  Browning — Button  hole  sewing  machine? 
14(X)  J.    Piddir;gLon — B^irmg  gun    barrels  ood  ord- 
nance 

1401  J,  Steven— Gauf^es  for  steam  boilers 

1402  T.  Nelson— Cards,  tablets.  &<:. 

1403  W.  Clark— Ble^ichiug  textile  fabrics 

1404  J.  Watkins — Axles  for  carnages 

1405  J.  W.  Dalby  and  P,  Constantine— Species  of 
yarns 

1406  W.  L.  Lake— C^eter  for  furniture 

1407  W.  R.  Lake— Constructing  metal  cocks 

Dated  May  13th.  1S67. 

I40S  G.  A.  Neumeijer — Gunpowder  for  mining  pur- 
poses 
Um  J.  G.N.  Alleyne— Puddling  furnaces 
lUO  R.  H.    Piidbury— Shuttle  for  sewitg  machines 

1411  G.  Lunge — PreparHti.m  of  oies 

1412  H.  A,  Bonneville — Washing  powder 

1413  J.  L?etch— Cartridge  holders 

1414  C.  Eastwood —looms  for  weaving 

1415  W-  CoiTOQck  —  Revivitication  of  animal  and 
vegetable  charcoal 

1416  W.  E.  De  Bourrau — Concentrating  saccharin* 
fluids 

1417  J  Butler— Construction  cf  armour  plated  ships 
and  batteries 

1418  M.  J).  Rotrers  and  J.  Wilson— Fire  engines 

1419  E.  Field — Generating  and  condenging  steam 

1420  J.  Clark— Rail  waj  breaks 

1421  W.  Sodo — Improving  and  refining  liquors 

Dated  May  Hth,  1867. 

1422  A.  H.  Colles- Signalling  between  passengers 
(TuardR,  and  engine  drivers  upon  railways 

1423  C.  R.mdolpli-Propelling  vessels 

1424  B.  Barrett  and  H.  Mackenzie — Egg  boilers  for 
the  table 

1425  J.  J.  Ba^tia  and  L.  A.  Baum — Perpetual 
motion 

1426  J.  G.  Jennings— Water  ciOsets  and  sinks 

1427  A.  M.Clark— Raising  liquids 

1428  E.  Walker— Windlasses 

1420  A,  V.  Newton — Axle  boxes  and  bearings 

Dated  Way  15th,  1867 

1130  J.  0.  Ellison— Removing  the  cardboards,  &c. 
from  the  folds  of  fabrics  used  in  pressing 

1431  C.  Brazil  and  R.  Grime — Wetting  and  drying 
yarns 

1432  H  C.  Baildon— Nature  printing  from  natural 
objects 

1433  E.  Smith—Obtaining  violet  colouring  matter 

1434  F.  Bonney — Sbipa  and  boats 

1435  C.  Perry— Flattening  hackle  pins  in  machines 
for  combing  fibrous  substances 

1436  W.  Clarke  and  E.  Walker— RaisiDg  or  moving 
heavy  wei;:his 

1437  W.  D.Tate— Stopping  bottles 
1418  J.  Johnson— Submarine   tongs 

U39  G.  Nimmo — Metal  wheels  for  vehicles 

H40  A.  V.  Newton-Billiard  tables 

1441  G.Coles,  J.    A.  Jaques,  and  J.  A.  Fanshnwe — 

Wheeled  carriages 
H12  G.  Coles,  J.  A,   Jnques,  and  J.  A,  Fanshaffe- 

Permauent  way  of  railways 
1443  E.  Edwards-  Tti-attug  miaeral  substances 

DATbD  May  I6th,  1867. 

1414  J.  Harper- Single  cyliaderpriutlngmnchites 
1115  P.  A.  l>e  Bereuger— Burning  lime,  fitc. 


1446  C.  Robert— Breech-loading  fiiearms 

1447  J.  M.  Napier— Printing  machinery 
144S  G.  T.  Bniisfield— IllumiuHtir.ggas 

1449  J.  H.  Johnson- Bieech-loading  firearms 

1450  G.  F.  Harringtou— Marine  baths  * 

1451  C.  E.  Brooman-Sewing  machines 

1452  J     Griffiths— Sowing:  seeds,  &,c. 

1453  J.  Sadler — Nail  cuttinjr  machrne 

1451  J.  M.  Stanley- Blast  and  other  furnaces 

Dated  May  17th,  1S67. 

1455  J.  Deuis— Treatment  and  preparation  of  fihious 
substances  for  the  manufacture  of  paper 

1456  F    P.  Warren— Tobacco  pipes 

1457  H.  Peel — Looms  for  weavitg 

1458  P.  M.  Parsons— Artificial  granite  See. 

1459  A.  Angot- Spring  petticoat 

1460  H.  Hollingsworth-Shoe  for  piles 

1461  A.  L.   Dowie— Treating  iron 

1462  J.  Smith — Di-iviog  sewing  machines 

1463  W.  R.  Lake— Water  gauyes  for  steam  boilera 

1464  W.  R.  Lake— White  lead 

1465  W.  R.  Lake— Producing  chloride  of  lead 

H6S  G.  Bernhardt- Throstle  and  doubling  frames 
and  machines  for  spiuoing,  twisting,  and  doub- 
ling fibous  materials  . 

1467  S.  Regan— Marine  and  land  boilers  and  their 
furnaces 

1468  E.  Webb — Looms  for  weaving 

1469  A.  V.  Newton  —  Lowering,  detaching,  and 
pickinsr  up  uliips'  boats 

1470  C  E.  Broomju—  Cniculating  appnratus 

1471  J.  L.  Clark— Communicating  between  the  pas- 
sengers, guards,  and  drivers  of  railway  trains 

Dated  May  18tb,  1867. 

1472  T  Richardson — Extraction  of  oils  from  ve^-e- 
table  substances  ° 

1473  J.  Sloan— Ships'  water  cloaets 

1474  J.  T.  Eland,  E.  J.  Bland,  aud  T.  Btevetor- 
Resulating  the  supply  of  fluids  to  cisterns,  &c. 

1475  C.  P.  Button— Hernia  trusses,  &c. 

1476  B.  Shei: — Paving  for  roads  and  quais 

1477  A.H.  Brandon— Washing  wool 

_  1478  H.    A,   Dufrene— Transferring    heat  from    one 
(       current  of  g;)s  to  another 

1479  C.  W.  Dixon- Slide  valves 

1480  J.  Smith  aud  J.  L.  Ibbutson— Raising  and 
lowering  revolving  shutters 

1481  J.  AVhtte— B-.-^der  for  sewing  machines 

1482  E.  O.  Hallett  aud  W.  T.  H.illett- Book  rest 

1483  G    Haynes— Cleaning  boots  and  shoes 

1484  W  E.  Gerige— Novel  system  of  carlrid"-e 
1385  J.  L.  Norton— Drying  malt 

1436  J,  L,  Norton- Washiugand  drying  wool,  &c. 

Dated  May  20tb,  1867- 

1467  T.  MetcaU— Burning  hydrocarbon  oils 
H88  J,  Bottomley — Looms  for  weavio" 
1489  T.  McComaB- Raising  sunken  vessels 
H90  H.  A.  DufrentS— Beer  and  other  eneines 
14iU  A.  M.Clark— Sharpening  cutlery 

1492  C.  D.  Abel— MacLine  for  filling  sacks 

1493  E.  H.  C.  Monckton— Preserving  meat,  &c. 
U94  H.  Chamberlain- Steam    boiler  and   other  fur- 
naces 

1495  J.  G.  Tongue — Furnaces  for  steam  boilers 

1496  E.  Bond— Shins' sail  yards 

1497  V.  Barford  and  J.  Skeiman  —  Boilers  for 
boiling'  roots,  bic. 

H98  E  Young— Treating  irou  ores  to  remote  phos- 
phorus therefrom 

1499  W.  M.  Cranston- Reaping  and  mowing  ma- 
chiues 

1500  D,  Thomson-  Steam  rollers  tor  rolling  roads 

Dated  May  21st,  1367. 

1501  J.  Owens— Pile  and  other  fubrics 

1502  J.-Davies- Folding  sheetsofpaper,  8iC. 

1503  E.  H.  C.  Mouckton— Steam  vessel  suitable  fcr 
ferrying  laden  trains  across  the  ocean  complete 

1504  J.  Gough — Producing  devices  on  the  co?crs  of 
hooks,  &c. 

loD.)  M.  Runkel — Indicator  for  carriages 

1506  G.  Hurdman— Charcoal  box  irons 

1507  W.  Nichols,  J.Burnley,  T.Wilson,  and  G. 
Jackson — Cuttin-,'- flax,  &c. 

1508  S.  Holt  Mud  G,  Holt — Improvement  in  pickers 

1509  C.  H.  Shiirntiim-Self  acting  aud  ink  supply- 
ing apparatus 

1510  S.  H.  Foster  and  T.  Bunney— Looped  fabrics 
15H  W.  F.  Henson — Rails  for  railways 

1512  J.  Stenhouse  and  J.  Duncan  —  Treatment  of 
animal  charcoal 

1513  A,  Barclay — Irjecting  and  ejecting  liquids  and 
fluids 

1514  A.  V.  Newton— Central  fire  metallic  cartridge 

1515  O.  Wassermann  and  J.  H.  Herbst— Refining 
pig  lead  scraped  by  meann  of  reguline  zinc 

1516  J.  Mabson- Sewing  machines 

Datsd  May  22nd,  1867. 

1517  D.Adamson — Heating  the  air  stoves  of  blast 
furnaces,  &c. 

1M8  J.  Collins  and  J.  Smethurst — Dressing  hides 

1519  J.  Cartland  and  Henry  Bold— Ornamentiug 
certain  kinds  of  howls  of  c.istors  forluiniture 

1520  J.  Haigrenves  and  T.  Robinson — Manufacture 
of  steel  and  soft  iron  from  cast  iron 

1521  W.  J.  Murphy— Breech-loading  firearms  und 
cartridges 

1522  R.  S    Mobs-  Wearing  apparel 

1523  W.  Brookes— Lubricator 

1524  A    M.  Clark — Inbric  for  machine  belting,  Sue. 

1525  J.  M.  Kauffmann-  Means  for  truvelliug 

1526  W.  E.  Newton— Purtable  photographic  appa- 
ratus 

15*?7  A.  Martin— Pfiservirg  grain 

1528  A.  G.  Hrly  and  J.  AInrshall— Machinery  for 
oblniuiiig  pres.sure 

1529  R.  W.  Hughes  andT.  H.  H6«d— Rotary  engines 
nud  [umpa 

Dated  May  23td,  1S67. 

1630  F  H.  Johnson— Gas  blow  pipes,  Ac. 
1531  M.  Theiler,   sen.,  K.  Theiler,  and    M.Theiler, 
•uu.— Telegiapliic  instruraentt  and  electric  clocks 


^^throu  "h 'tubes"  "^ Means  for conveymg  article* 

^^^r**riE  ^-  ^^""^^^-A  table  with  double  face  and 

Jv^m^-  Clark-Typo.^ptiic  printing  machines 

chine's  Hft'dy -Root  catting  ma- 

1537  c,  B'^£oZ!^ii.t^:r''~'^^'''^^  p^p*^ 

]s:h  T.  G.  Green— E,ri],ci)Wiire 
ships,  |^"<''""='='""""-'>i«l>"fging  grain  from 

Dated  IMait  24tli.  1867. 
H.  Blackham— Speetaclf  fi-ames 
J.  M.   Muterse— ExtinguishiUif  fires  br  metuij 
ca-TtrHiges 

C.  Martm  and  J.  Gririt— Raihvay  buffers 
1.  VV.  Heiliwcll— I^omsfiir  wt-avinsr 

0.  M.  Wells— Boots  ui.il  shoes 

i    i;?"^^""?'''^!^  *°''  P"!:'-'''?  'iair)'  produce 

A.  J\].  Oiark — Ste;ira  pnnerfitors 

G.  Hoiv.ird— Parquet  flooring 

C.  Saruier.-^on— aieltini;  ofcast  steel 

1 .  Greeuivo  d— Boring  metaU  in  the  solid 
G.  I.     liouslielcl— Braiders    to  be    used    witli. 

^iDgmachii.e8 
J.  M  ,  Napier— Serving  mustard 


Dated  M*t  23th,  18S7. 

1554  A    ouf  °'',~?'?^"='''«^  Pholo.raphic  picture. 
A-i  ■?    O'dioyd-Tobircco  „ud  Other  pouches 
1.5o5  A.  W.  Clark-«ateied  fabrics    '^     '■"" 

'*sa.L%S,a';''   *'•"'"'"'-■''■■"'"'■"'■"  '"'dutili. 
nndsolutious         ^"""e'ootiB  aud  calcareons  salts. 
1557  \^'.  Hyland— Tea  pots,  Stc. 
'1nd";vX™4rs°''''"'  *""-e  ^t   pan. 
"fnd'I-et^s''"'^^"''""  «•-  ---"S  -- 

Dated  May  27th,  1867. 
15C0  H.  B.  Barlow— Coupling  pipes 
"fl'ui?s  ^"""''  ^"'•'  *■"'  "■  *■■■""■  J""— Measuring 
^  m"att^«^'  M^"=''"'- Taking  copies  of  printed. 

1563  W.  Affleck-Guard  for  wheels  of  roapin-  and 
other  niacin  Qes  r    o     «" 

1564  HR.    Knott   and    J.  Jeyes  -  Preparing   and, 
adapting  wood  as  a  substitute  foi  leather 

i??S  f-'*i-'-,P".i'r'li'i— Electric  toiegraphs 
?«-  ^Y-    g"";^  -Stone  dressing.  mMhi„es,  etc. 
156,  'H.  H.  Wheltem   and   E.   Walker— Screw  pro^ 

pellers  *^ 

I-563  J.  c.  Mewburn— Harvesting  machines 

Dated  May  28tk,  1867. 

1569  H.Pether-Ornamental  bricks 

1570  M.  Loam   and  F.    H.  Feams— Optical   iostru. 

ments 

1571  E.  T.   Hughes— Combineil    seeder,    cuitiva.tor 
aud  roller  v'.w-, 

1572  G.  H.  J.Simmons— Lamp   for  bumitie  hvdro- 
caibomcoils  *     ' 

!ri?  f- -J -"^''^"denvinne—CIenring uncultivated  land 
JJ74  \v.  Coulsou— Dooia  aud   door  frames  of  fur-, 
naces 

1575  H.  A.  Bonneville — Motive  power 

1576  H.  A.  Bonneville — Caidiig   wool 

1577  H.A.  B.uneville— We..viu(r  wqoI 

157S  H.    Cockey   ami    F.   C.  Cockey— Dip  pipes,  it. 
connection  with  gas  and  other  retui-ta 

1579  T.  F.  Cashin-C'inpound  lever 

1580  W.  Mitchell— Food  (or  sheep 

1581  L.    H.   Dethiou    atd   F.    CeanUry  —  ToukIm* 
buckle 

1582  A.M.  ClarK— Machines  for  washing, etc,* 

Dated  May  29ih,  1867. 

1583  D.  TunKs- GalranometeiB 
15S4   R.Polht-Sleam  boilers 

1585  W.J.   Mnigess— Fingers  for  mowing  machines 
1cj86  J.  F.  N.  B.  Simons— Preventing  the  incrusta- 
tion of  steam  boilers 
1587  C.  Minasi— Trombonettes 
15S3  T.  Mitchell— Felt  cHrpeting 
.589  F.  J.  Brettu— Producing  letters  in  gold 

1590  J.  R.  Cooper— Cartridges 

1591  J.  M.  French — Measuring  spirits 

1592  R.Newtun— Furnace  apuaiiitusof  steam  boilers 

1593  F.  B.  Guge — Photographic  appnratus 

1594  T.  E.  Passee— Obtaining  motive  power 

l.'^95  W.  B.  Ritchie  aud  J  -G    Willans— Drying  peat 
159(j  H.  Turnrr— Murine  i.nd  other  steam  engines 

1597  E.  Jonea — S.tfety  lumps  for  miuera 

1598  A,  V.  Newion — ftlos.iic  veneers 

1599  W.  K.  NewtOH-Printintf  blocks 
IGOO  T.  Greenwood- .Milling  machines 

1601  H.  OaKes— Earrings 

Dated  Way  30i1i,  1S67. 

1602  H.  Bain- Dyeingyarns 

1603  C.  E.  Bi'ooraan — Photographic  albums 

1604  J     Francombe — Improved  engine  for  obtaiuioGT 
motire  power 

11)05  W.  Orr — Separatiog  moisture  from  substimce^ 

160f>  J.  Astbnry— Casting  metals 

ltt07  V*'.  Wood — Printed  tap'-siry  carpets 

1608  W.  E.  Newton— Treatmeut  of  fabrics 

1609  W.  K.  Newton— Felted  fabrics 

1610  T.  retitj-an- I'erfectcombuatiou 

1611  M.  A.  F  Mennous— Magueto-electrio  battcHet 

1612  M'.  K.  Like — Bteech-loading  firearms 

Dated  May  31at,  1867, 

1613  F.  J.  Demanet— Giving  draught   to  any  kind 
<tf  chimney 

1611  J.  Scott — Subduing  a-id  exiinguishiog  fires 

1615  B.  Shakespeare  and    W.    8hnke.tpeiire — Rever 
be  ratory  furnace 

1616  J.   Hinvs  nud  J.  HiUKs— Lamps   for  burning 
liquid  hydfocarbons 

1617  F.  W,  Dolma^-«Qb(l)i^ipfl^a1r99eDtiaIoil 
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SPINNING  MACHINERY  AT  THE  PARIS  EXHIBITION. 
(Continued  from  pac/e  14-7.) 

In  the  Algerian  department  some  effective  cotton  gins  are  eshibltecl  by 
Mr.  Chaufourier,  of  Paris.  They  are  adapted  for  spinning  and  cleaning 
any  kind  of  cotton,  whether  it  be  long  or  short  staple.  The  cotton  is 
drawn  between  two  steel  rollers  working  in  contact,  so  as  not  to  allow  the 
passage  of  the  smallest  seeds,  which  drop  through  a  grating  in  front  of 
the  rollers.  The  drawing  process  is  contrived  by  a  pair  of  leather-covered 
rollers,  so  as  not  to  allow  any  cotton  to  be  wrapped  round  the  first.  The 
rollers  are  cleaned  by  means  of  another  pair  of  rollers  at  the  back,  covered 
loosely  with  leather,  as  the  first.  The  chief  novelty  introduced  in  this 
machine  is  a  small  fan,  which  sends  a  current  of  air  on  the  rollerSj  and 
tends  to  keep  them  cool. 

We  now  pass  on  to  the  Belgian  Department,  where  M.  Celestin  Martin, 
of  Verviers,  exhibits  a  machine  for  opening  and  oiling  the  fleece.  This 
machine  is  provided  with  a  self-feeding  apparatus,  somewhat  similar  to 
that  described  previously  in  connection  with  M.  Mercier's  machinery.  The 
■wool  is  opened  by  a  beater  with  iron  blades,  and  passes  on  a  travelling 
lattice  to  the  oiling  apparatus,  consisting  of  a  trough  containing  the 
oil,  which  is  slowly  and  regularly  tipped  over  by  a  necessary  arrangement 
of  gearing,  so  that  the  requisite  quantity  of  oil  is  poured  out  on  to  a 
revolving  brush,  which  sprinkles  the  wool,  as  it  passes  under,  towards  a 
drum  covered  with  short  steel  points,  and  the  wool  is  delivered  thus  in  a 
fit  state  for  carding. 

The  same  maker  exhibits  a  set  of  three  carding  machines.  The 
'■scribbler"  is  provided  with  a  self-feeding  apparatus,  the  fleece  is 
stripped  from  the  doffer  and  formed  into  a  sliver,  which  is  wound  inlo  a 
■ball.  Eorty  of  these  balls  are  placed  in  a  creel,  to  supply  the  "inter- 
iTiediate"  card,  and  a  sliver  twice  the  size  of  the  former  is  stripped  from 
the  doft'er  and  wound  into  a  ball.  This  sliver  serves  to  supply  the 
■"  condensox'"  in  a  novel  manner.  The  end  passes  through  an  eye  or  guide, 
which  is  made  to  traverse  free,  and  in  this  manner  the  sliver  is  folded 
backward  and  forward  on  the  feeding  rollers.  The  fleece  thus  formed  is 
divided  into  parallel  strips  by  thin  steel  blades,  which  are  stationary 
between  the  carding  cylinder  and  the  dofter  ;  the  64  strips  and  two  wasters 
are  then  felted  by  passing  between  two  endless  bands  of  leather  stretched 
on  pairs  of  rollers  having  an  alternate  transverse  motion,  uud  are  wound 
iipon  rollers.     This  machine  works  about  ISOlbs.  per  day. 

Messrs.  Hodget  and  Teston,  of  Verviers,  besides  supplying  motive  power 
to  the  Belgian  and  Prussian  sections,  have  a  good  show  of  wool-preparing 
machinery,  consisting  of  burring  and  opening  machines,  with  apparatus 
for  oiling  the  fleece  previous  to  being  carded.  The  "lap". or  fleece  formed 
by  this  machine  is  rolled  continuously  on  a  cloth,  which  effectually  protects 
it  from  any  damage,  and  at  the  same  time  from  the  evaporation  of  the  oil. 
The  "  scribber"  card  is  44ins.  in  width,  with  five  pairs  of  workers.  The 
feeding-table  is  so  arranged  as  to  take  a  "  lap"  whilst  the  cloth  is  wound 
upon  a  roller  underneatlv  as  the  "  lap"  is  taken  in.  The  fleece  is  stripped 
from  the  doffer,  and  formed  into  an  endless  sliver,  which  passes  along  an 
endless  cloth,  to  supply  the  finisher  carding  machine  by  means  of  an 
"  Apperley  and  Clissold's  Feeder." 

M.  Richard  Hartmaun,  of  Chemnitz,  Saxony,  exhibits  some  carding 
machines  for  wool,  a  self-acting  mule  adapted  for  spinning  fine  numbers, 
havino-  180  spindles  of  IJin.  distance,  and  several  machines  for  the  prepa- 
ration and  spinning  of  flax  and  hemp. 

In  the  Austrian  Department,  Mr.  Girardoni,  of  Vienna,  exhibits  a  double 
carding  machine  adapted  for  cotton,  the  peculiarity  of  which  consists  in 
placing  the  carding  cylinders  one  over  the  other,  instead  of  side  by  side,  as 
it  is  usually  done-  By  this  arrangement  a  great  economy  of  floor  space  is 
gained.  The  workers  and  clearers  are  placed  round  nearly  the  entire 
circumference  of  the  carding  cylinder,  the  space  through  which  waste  can 
be  thrown  being  thereby  reduced.  'I'he  fleece  is  delivered  from  the  first 
or  "breaker"  cylinder  to  the  "finisher,"  which  is  surrounded  by  a  pair  of 
•rollers  and  breaker,  and  six  smaller  rollers  underneath.  The  doffer  is 
stripped  in  the  usual  manner  by  a  vibrating  comb,  and  the  sliver  thus 
formed  is  coiled  in  a  revolving  can.  The  production  is  stated  to  be  from 
ISOlbs.  to  2201bs.  per  day,  and  the  waste  is  e.'cceedingly  small  as  compared 


with  other  machinery,  being  only  from  four  to  five  per  cent,  of  the  raw 
material  used,  fly,  combings,  and  strapping  included. 

The  largest  display  of  cotton  machinery  in  the  whole  Exhibition  is  that 
of  Messrs.  Rieter  and  Co.,  of  Winterthur,  in  the  Swiss  Department.  It 
consists  of  an  opening  and  cotton-cleaning  machine,  and  a  lapping  machine. 
The  process  of  double  carding  (that  is  to  say,  carding  in  two  carding 
machines  only,  the  first  a  "breaker,"  and  the  second  a  " finisher")  with 
the  intermediate  process  of  "lap-doubling,"  is  shown.  The  "breaker" 
carding-engine  is  provided  with  six  workers  and  cleaners.  The  fleece  is 
stripped  from  the  doff'er  in  the  usual  manner  by  a  vibrating  comb,  and 
drawn  through  a  tube  into  a  "'  sliver"  by  a  pair  of  fluted  rollers,  and  finally 
delivered  and  coiled  in  a  revolving  can.  The  lap  doubler  is  for  the  purpose 
of  laying  the  slivers  from  the  "  breaker"  side  by  side,  and  forming  them 
into  a  "  lap"  to  supply  the  "  finisher  card."  Twenty-four  cans  containing 
the  slivers  are  arranged  on  one  side  of  the  machine,  each  end  passes  through 
a  guide  provided  with  a  self-stopping  motion,  S3  that  in  case  any  sliver 
should  break  the  machine  is  stopped,  which  prevents  waste  or  spoiled  work. 
The  slivers  then  pass  between  two  pairs  of  callender  rollers,  and  the  "lap" 
thus  formed  is  wound  on  a  light  wooden  bobbin  placed  in  the  channel 
between  a  pair  of  fluted  rollers.  Four  of  these  laps  placed  end  to  end  form 
a  complete  lap  for  the  "  finisher"  card.  This  machine  is  mounted  with 
twenty-four  self-stripping  flats  on  Wellman's  system.  The  fleece  is 
removed  from  the  doffer  in  the  usual  manner  by  a  vibrating  comb,  and 
formed  into  a  sliver,  which  is  coiled  in  a  revolving  can. 

Messrs.  Rieter  also  exhibits  a  drawing  frame,  a  slubbing  frame  of  40 
spindles,  an  intermediate  frame  of  72,  and  a  roving  frame  for  80  spindles, 
of  excellent  workmanship.  They  also  show  a  self-acting  mule  for  spinning 
fine  numbers. 

Some  well-constructed  "  silk-throwing"  machinery  is  exhibited  by  Messrs. 
Wegniann  and  Co.,  of  Baden  (Argau),  consisting  of: — 

1st.  A  winding  machine  for  winding  off  the  skeins  as  imported,  and 
cleaning  the  silk  at  the  same  time,  by  passing  between  steel  cleaners. 

2nd.  A  donbliog  machine  for  winding  and  laying  evenly  together  on 
the  same  bobbin  two  or  more  threads;  this  machine  is  provided  with  an 
ingenious  arrangement  for  stopping  the  bobbin,  should  a  thread  break. 

3rd.  A  throwing  machine  for  spinning  warp,  and  another  for  spinning 
weft ;  and 

4th.  A  machine  for  spinning  sewing  silk. 

In  the  Italian  Section  some  well-made  machines  are  e.\lubited  for  silk 
winding,  which,  however,  do  not  present  any  novelty  in  construction. 

The  contributions  from  the  United  States  are  rather  scanty,  and  consist 
entirely  of  preparing  machinery  for  cotton  and  wool,  for  v/hich  no  special 
novelty  can  be  claimed. 

Mr.  H.  L.  Emery,  of  Albany  (New  York),  shows  an  18in.  and  40in.  saw- 
gin.  The  circular  saws  are  mounted  on  a  cylinder  about  an  inch  apart, 
and  project  about  half  an  inch  through  a  grating  in  the  hopper  or  box 
into  which  the  cotton  is  fixed  ;  in  front  of  these  saws  in  the  hopper  there 
is  a  light  wooden  shaft,  thickly  studded  with  pointed  wooden  teeth.  The 
saws  are  cleaned  of  cotton  by  a  cylindrical  brush  revolving  in  a  contrary 
diiection,  which  at  the  same  time  creates  a  strong  draught.  Across  the 
discharging  side  of  the  gin  is  placed  a  hollow  cylinder  of  perforated  zinc, 
through  which  the  current  of  air  caused  by  the  brush  passes,  carrying  with 
it  the  dust,  which  passes  out  at  the  ends. 

The  Southern  Cotton  Gin^Companj,  of  Bridgewater,  Massachusetts,  show 
a  60  saw  gin  with  brush  cylinder. 

Mr.  Goddard,  of  New  York,  exhibits  what  he  calls  a  "  Mestizo-burring 
picker,"  in  which  the  wool  is  beaten  and  shaken  till  all  the  burrs  fall  out. 
The  wool  fed  ^in  on  an  endless  lattice  is  taken  between  two  rollers 
covered  with  hook-shaped  teeth,  and  passes  to  the  beater  cylinder  covered 
with  bars  and  small  teeth,  making  about  400  revolutions  per  minute ; 
from  this  it  is  delivered  to  a  smaller  cylinder,  covered  with  Garnet's  cards, 
making  about  550  revolutions  per  minute;  the  wool  is  cleaned  from  this 
by  a  cylindrical  brush,  making  990  revolutions  per  minute,  and  oiled  by 
passing  under  a  revolving  brush  upon  which  oil  is  constantly  dropped.  The 
dust  is  extracted  from  the  wool  through  the  perforated  zinc  casing  over  the 
cylinder  by  the  aid  of  an  e.xhausting  fan  draught.  The  production  is 
stated  to  be  l,0001bs.  per  day. 

The  spinning  machinery  is  well  represented  in  the  English  section  by 
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Messrs.  Piatt  and  Co.,  of  Oldham,  who  exhibited  a  complete  set  of  machinery 
for  preparing  and  spinning  cotton  and  wool,  for  which  they  have  obtained 
a  gold  medal.  For  separating  the  cotton  from  the  seed  they  exhibited 
three  Macarthy  gins.  The  principal  feature  in  these  gins  is  a  roller,  about 
four  or  five  inches  in  diameter,  built  up  of  the  fibres  of  jute  in  the  same 
way  as  a  brush  and  compressed  so  as  to  nearly  resemble  pasteboard. 
This  roller  revolves  in  front  of  a  hopper,  into  which  the  cotton  to  be  cleaned 
is  thrown  ;  the  bottom  of  this  hopper  is  made  of  wire-grating,  sloping 
towards  the  roller.  A  thin  steel  plate  is  placed  in  front  of  the  roller  and 
presses  gently  against  it.  The  fibres  are  seized  and  drawn  under  this  plate 
by  the  revolving  action  of  the  roller  until  the  seeds  come  in  contact  with 
it;  a  vibrating  knife  then  ascends,  and,  passing  the  edge  of  the  plate, 
pushes  off  the  seed,  which  falls  into  the  grating  ;  the  fibres  thus  freed  are 
delivered  on  the  other  side. 

The  cotton  is  then  spread  upon  the  endless-feed  lattice  of  the  scutching 
machine,  and  taken  to  within  range  of  a  beater  revolving  in  a  casing  fitted 
with  a  series  of  parallel  blades ;  in  this  manner  the  cotton  is  opened  and 
freed,  to  some  extent,  of  the  dust  which  falls  through  slits  between  the 
blades.  It  then  passes  to  a  series  of  drums  covered  with  wire  gauze,  through 
which  the  remaining  dust  is  drawn  by  the  partial  exhaustion  of  the  air  by 
means  of  a  revolving  fan.  The  cotton  is  stripped  from  the  drums  by  a 
pair  of  iron  rollers,  and  formed  into  a  "  lap  "  by  passing  between  two  pairs 
of  callender  rollers,  where  it  is  slightly  felted  by  the  pressure. 

Two  carding  machines  are  exhibited  by  this  firm,  one  452in.  in  diameter, 
with  six  pairs  of  working  rollers.  This  is  more  particularly  adapted  as  a 
single  carder  for  coarse  numbers,  or  as  a  "breaker"  for  preparing  slivers 
for  the  "  finisher." 

The  other  is  also  45iin.  in  diameter,  fitted  with  one  pair  of  working 
rollers,  and  an  endless  chain  of  self-stripping  flats.  This  is  especially  suited 
as  a  finisher  for  cotton  of  five  numbers. 

A  combing  machine  is  also  shown  for  laps  of  cotton,  16in.  in  width.  A 
pair  of  nipping  jaws  takes  a  tuft  of  cotton  from  the  lap  which  is  placed 
on  a  roller  at  the  top  of  the  machine;  it  is  next  held  by  the  jaws  against 
a  revolving  comb,  which  combs  out  the  short  fibres.  Both  ends  of  the  tuft 
are  combed  and  deposited  on  a  doffing  cylinder  in  such  a  manner  as  to 
overlap  each  other,  and  to  be  reunited  in  a  continuous  sliver,  which  is 
afterwards  deposited  in  a  coiling  can  on  one  side  of  the  machine. 

The  drawing,  slubbing,  and  roving  frames  of  these  makers  are  of  the 
nsual  construction. 

Two  self  acting  mules,  one  for  spinning  cotton,  and  the  other  for  wool, 
are  shown  at  work.  These  machines  are  of  the  most  improved  construc- 
tion, the  cam  shaft  is  driven  by  conical  frictional  pullies,  a  patent  governor 
or  cop  regulator  is  attached  for  the  purpose  of  adjusting  the  winding  on 
motion  to  the  form  of  the  cop,  which  is  perfectly  automatic  in  its  action. 
The  drawing  out  motion  is  provided  with  an  arrangement  for  stopping 
in  case  of  obstruction  to  the  free  traverse  of  the  carriage,  thereby  pre- 
venting breakage  of  bands,  and  other  damages. 

A  throsle-frame  is  also  shown,  in  which  the  common  flyer  is  replaced  by 
the  ring  and  follower.  It  produces  more  yarn  with  the  same  number  of 
spindles  than  the  mule,  as  they  can  be  driven  with  a  greater  speed,  but  the 
twist  is  not  so  regular. 

Messrs.  Lawson  and  Sons,  of  Leeds,  have  also  obtained  a  gold  medal  for 
some  important  machinery  connected  with  the  preparation  and  spinning  of 
flags.  The  carding  machine  is  of  considerable  weight  and  importance,  the 
main  cylinder,  or  "  swift,"  as  it  is  sometimes  called,  being  5ft.  in 
diameter,  6ft.  in  width,  surrounded  for  the  greater  part  of  its  circum- 
ference by  working  rollers  and  three  doffers.  Tlie  tow  is  supplied  on  an 
endless  feed  cloth,  and  the  slivers  are  delivered  into  three  coiling  cans. 

Some  other  well  constructed  machinery  is  exhibited  by  this  firm,  such 
as  drawing  frames,  spreaders,  roving  frame  of  72  spindles,  and  a  spinning 
frame  of  200  spindles. 

Some  excellent  flax  machinery  is  shown  by  Messrs.  Combe  and  Co.,  of 
Belfast,  consisting  of  hackling  machine,  roving  frame  with  50  spindles  and 
self-acting  yarn  reel.  The  sheets  of  the  hackling  machine  are  vertical, 
the  hackle  stocks  are  fixed  on  the  sheets  instead  of  on  bars,  and  in  this 
manner  run  more  lightly  and  with  less  noise  and  vibration. 

The  principal  feature  in  the  roving  frame  is  the  use  of  the  expanding 
pulley  in  place  of  the  conical  drum  for  varying  the  speed  of  the  bobbin, 
as  the  thread  is  wound.  This  ingenious  contrivance  for  obtaining  a  variable 
speed  is  the  invention  of  i\Jr.  Combe,  and  consists  of  two  interlocking 
cones,  and  in  the  groove  thus  formed  the  driving  belt  runs.  By  the 
parting  or  bringing  together  of  these  cones  by  means  of  an  arrangement 
of  right  and  left-handed  screws,  the  diameter  of  the  working  groove  is 
varied,  and  consequently  the  speed  of  the  bobbins;  a  steadier  motion  is 
thus  obtained  than  by  the  conical  drum,  a  matter  of  great  importance 
for  the  long  fibres  of  flax  slivers. 

Some  ingenious  machinery  is  e.xhihited  by  Messrs.  "VVren  and  Hopkinson, 
of  Manchester,  for  winding  sewing  silk  on  cards,  and  cotton  on  reels. 

Mr.  Ferrabee  exhibits  his  patent  improved  machinery  for  carding  wool, 
constructed  by  Mr.  Tathnm,  of  Rochdale-     The  fleece  "is  taken  from   the 


doflfer  of  the  firstor  "scribbler"  carding  machine,  by  means  of  a  system 
of  endless  cloths  one  working  at  right  angles  to  the  other,  the  fleece 
by  this  means  is  deposited  in  diagonal  folds  crossing  each  other  alter- 
nately, on  an  endless  apron  running  at  right  angles  to  the  axis  of  the 
carding  machine,  and  forming  a  continuous  narrow  fleece  about  12in.  ia 
width,  which  is  carried  forward  mechanically  and  laid  without  stretching 
in  diagonal  folds,  one  overlapping  the  other,  in  a  continuous  and  uniform 
"bat"  of  the  required  thickness  on  the  feed-lattice  of  the  "condenser." 
In  this  machine,  the  fleece  is  divided  into  a  series  of  parallel  strips  which 
are  felted  by  passing  between  two  endless  bands  of  leather  having  an 
alternate  motion  across  the  threads,  which  are  wound  upon  rollers  one 
placed  above  the  other. 


WOOD  PULP  MACHINERY  AT  THE  PARIS  EXHIBITION. 
{Illustrated  hy  Plate  318.) 

In  the  Wui-temberg  Annexe,  a  building  82It.  in  length  hy  40ft.  in  width, 
^Messrs.  Decker,  Bros.,  of  Canstadt,  have  obtained  a  gold  medal  for  some 
highly  important  machinery  for  producing  pulp  from  wood  suitable  for  paper 
making.  This  machinery,  the  invention  of,  and  patented  by  !Mr.  Hem-y 
Volter,  manufacturer  of  paper,  Heidenheim,  is  driven  by  throe  portable 
engines  of  the  united  power  of  50  horses,  by  Mr.  Calla,  of  Paris. 

Many  trials  have  been  made  of  late  years  to  produce  a  cheap  substitute 
for  rags  for  paper  making  from  various  fibrous  s>ibstances,  and  wood  seems 
to  be  the  most  suitable  for  this  purpose,  as  uniting  all  the  requisite  qualities. 

Pine  and  fir  wood  give  the  best  pulp,  having  the  gi-eatest  felting  power, 
whilst  aspen  and  lime  wood  produce  the  whitest  pulp.  ^lany  other  kinds  of 
wood  are  suitable,  such  as  the  Scotch  fir  and  the  poplar,  and  even  beech 
and  birch  wood,  though  producing  a  fibre  much  shorter,  are  extensively 
employed  in  Belgium. 

No  suitable  means  have  yet  been  fcimd  for  bleaching  wood  pulp  to  fit  it 
for  the  manufacture  of  the  finer  qualities  of  paper,  but  its  great  felting  pro- 
perties, cleanliness,  and  comparative  cheapness,  make  its  largo  use  in  the 
manufacture  of  middling  and  common  papers  highly  advantageous,  thus 
leaving  rags  chiefly  for  the  finer  and  more  expensive  sorts  of  paper, 
which   is  another  groat  advantage. 

In  comparing  the  price  of  wood  pulp  with  that  of  rags,  the  price  of  raw 
rags  only  should  not  be  taken  into  consideration,  as  wood  pulp  represents 
finished  pulp,  which  only  requires  mixing  with  finished  rag  pulp  in  order  to 
make  paper;  while  raw  rags  require  to  undergo  several  expensive  processes  to 
fit  them  for  use.  Therefore  it  is  not  the  price  of  raw  rags,  of  which  about 
2  cwt.  are  required  for  1  cwt.  of  finished  pidp,  but  the  price  of  finished  rag 
pulp  that  is  to  be  compared  with  that  of  wood  pulp.  Wood  pulp  is  mixed 
with  rag  pulp  for  the  manufacture  of  paper  in  quantities  from  15  to  80  per 
cent.,  according  to  the  quality  of  the  paper.  Some  excellent  samples  of 
paper  are  exhibited,  for  which  they  have  obtained  a  silver  modal  containing 
from  15  to  50  per  cent,  for  middling  writing,  printing,  and  common  letter 
paper ;  50  to  70  per  cent,  for  common  writing,  printing,  and  wrapping 
papers,  50  to  80  for  paper  hangings  and  cardboards,  and  even  paste  board 
made  entirely  from  wood  pulp. 

As  an  ingredient  for  printing  papers  it  is  of  great  use  ;  it  remedies  tho 
too  gi-eat  transparency  of  thin  papers  ;  it  takes  the  printing  ink  well  and 
shows  a  clean  impression,  the  typo  does  not  got  worn  out  so  quickly  as  when 
papers  mado  from  straw  are  used.  Papers  for  paper-h.augiugs  are  improved 
by  a  mixture  of  wood  piUp,  as  they  take  tho  colour  more  freely. 

Tho  machinery  exhibited  by  Messrs.  Decker  consists  of  four  principal 
parts. — the  "defibror,"  or  grindstone  by  which  the  wood  is  reduced  into 
fibre  ;  the  coarse  sorting  apparatus  ;  the  refiner  and  a  sorting  apparatus. 
These  parts  may  either  bo  placed  in  lino,  as  in  drawing,  which  would 
require  a  Ijuilding  G3ft.  long,  KJft.  (iin.  wide,  and'  about  20ft.  high,  or 
arranged  otherwise  to  suit  a  building  already  existing. 

The  "defibrer"  D  consists  of  a  grindstone  about  4ft.  in  diameter  and 
IGft.  in  width,  revolving  in  a  cast  iron  casing,  while  water  is  continually 
flowing  over  it.  This  casing  is  divided  into  five  rectangular  chambers  tho 
v.-idth'of  the  stone,  and  from  Gin.  to  Sin.  in  depth,  fitted  with  pistons.  Tho 
pieces  of  wood,  of  about  14in.  in  length,  are  placed  in  these  chambers, 
and  are  pressed  against  tho  stone,  by  means  of  a  screw  at  the  end  of 
tho  piston  rod  passing  through  a  fixed  nut:  this  rod  is  slowly  turned 
by  moans  of  suitable  gearing  connected  with  the  machineiT.  Tho  nut  is 
made  in  two  halves,  hold  together  by  clips,  which  are  slackened  out  when  it 
is  required  to  withdraw  tho  pistons.  The  wood  iu  this  manner  is  reduced 
into  a  pretty  homogeneous  mass  of  fibres,  and,  mixed  with  water,  passes  to 
the  coarse  sorting  apparatus  V  S. 

This  consists  of  a  cylinder  covered  with  coarse  wirework,  revolving  in  a 
tank  ;  the  fibres  pass  to  tho  centre  of  this  cylinder,  and  the  coarser  splinters 
which  constitute  the  waste,  (but  in  a  very  small  proportion),  are  stopped  by 
the  wirework,  and  float  to  tho  surface  of  tho  water,  and  are  removed  to  a 
box  at  the  side  by  means  of  a  revolving  i-ake. 

It  next  passes  to  the  refiner  R,  where  it  is  gi-ound  between  a  pair  of 
millstones ;   tho  fibres  are  in  this  manner  mado  moi'o  pliable  and  clean. 
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From  this  it  passes  to  the  sorting  apparatus  S,  when  the  wood  fibres  are 
sorted  according  to  their  degree  of  fineness. 

Those  consist  of  two  drums  covered  with  wire  gauze,  the  first  finer  than 
the  second,  revolving  in  separate  bands,  the  finer  fibre  passes  tlirongb 
the  first  drum  to  the  second  tank,  the  pulp  remaining  in  the  first  tank 
constitutes  pulp  No.  3,  which  is  used  for  the  common  sorts  of  paper  ;  in 
the  second  tank  the  finer  pulp,  No.  1,  passes  through  the  wire  gauze  of  the 
revolving  druni,  and  that  remaining  in  the  tank  is  used  as  pulp  No.  2.  Tlie 
pulp,  No.  1,  is  conducted  to  a  third  tank  in  which  is  a  revolving  drum  covered 
with  wire  gauze  with  40,000  holes  to  the  square  inch,  which  effectually 
drains  the  water  away.  The  water  is  further  pressed  out,  if  required  for 
the  purpose  of  transport,  from  the  pulp  by  means  of  a  roller  from  Z  P. 
This  machine  consists  of  an  endless  cloth  upon  which  the  pulp  is  fed,  and 
passes  between  a  series  of  rollers. 

In  large  establishments  the  pulp  is  sent  away  to  great  distances  in  the 
shape  of  card  board,  which  is  made  by  a  very  simple  machine  and 
dried  in  summer  in  the  open  air,  and  in  winter  in  a  warm  room.  The 
pulp  looses  nothing  of  its  quality  and  is  easily  dividable,  and  can  even  by 
the  means  of  slightly  heated  cylinders  be  made  into  a  kind  of  loose  paper. 

The  production  of  this  machine  is  from  i2cwt.  to  IScwt,  calculated 
dry,  per  day  of  twenty-four  hours,  and  requires  only  ten  to  twelve  men  ; 
sLt  of  them  are  employed  for  cutting  the  wood,  and  the  others  for  attend- 
ance of  machine  by  day  and  night. 

Upwards  of  ninety  of  these  machines  have  been  constructed  and  are  at 
work  : — In  Canada,  1  ;  Austria,  11 ;  Baden,  1;  Bavaria,  5;  Belgium,  10; 
Denmark,  1;  England,  1;  France,  8;  Prussia,  17;  Russia,  3 ;  Saxony,  14; 
Norway  and  Sweden,  6  ;  Switzerland,  5 ;  and  Wurtemberg,  7- 


REPORT    ON    RAILWAY   APPARATUS,    CLASS    63,    IN    THE 

PARIS    EXHIBITION. 

By   Sir  D.   CampbelI;,    Bart. 

The  objects  exhibited  in  this  class  consist  principally  of  locomotives, 
designs  and  models  of  locomotives,  railway  carriages,  goods-waggons, 
signals,  turn-tables,  specimens  of  permanent  way,  weigh-bridges,  models 
of  various  systems  of  brakes  and  of  modes  of  communication  between 
passengers  and  guards,  specimens  of  wheels  and  axles,  and  other  ironwork 
employed  in  the  manufacture  of  railway  rolling-stock.  Eighteen  dift'erent 
countries  figure  in  the  official  French  catalogue  as  contributing  to  the 
Exhibition  in  this  class ;  but  Spain,  Portugal,  and  Norway  having  failed 
to  send  the  objects  in  their  respective  lists,  this  number  is  reduced  to 
fifteen.  The  following  table  shows  the  aotual  number  of  exhibitors  from 
each  country: — France,  90:  Holland,  5  ;  Belgium,  24;  Prussia,  20;  Grand 
Dnchy  of  Baden,  1;  Wurtembarg,  2;  Bavaria,  2  :  Austria,  22;  Switzerland, 
2;  Sweden,  3;  Russia,  2;  United  States,  7;  Great  Britain,  24;  Canada, 
5 ;  total,  214. 

In  several  instances,  and  more  particularly  in  the  case  of  the  great 
French  railway  companies,  which  contribute  largely  to  the  French  depart- 
ment, a  considerable  number  of  objects  are  sent  by  one  exhibitor;  and 
thus  the  number  of  "exhibits"  is  about  50  per  cent  in  excess  of  that  of 
the  exhibitors. 

The  most  prominent  feature  in  this  section  of  the  Exhibition  is  the  great 
advance  made  by  the  Continental  workmen  in  the  quality  of  their  work- 
manship, which  is  in  many  instances  quite  equal  to  that  of  the  best  English 
workshops.  In  point  of  novelty  of  design  there  is  not  very  much  to  be 
noticed  since  the  Exhibition  of  1862. 

The  locomotives  exliibited  are  thirty-two  in  number.  Of  these  France 
contributes  eleven  passenger  and  goods  engines,  and  two  small  tank-engines 
for  tramways.  Belgium  sends  five,  Prussia  two,  Baden  one,  Wurtemberg 
one,  Bavaria  one,  Austria  three,  the  United  States  one,  and  Great  Britain 
three  passenger-engines  and  two  contractors'  tank-engines.  In  addition  to 
these,  Mr.  Fell's  engine  for  the  Mont  Cenis  Railway  will  probably  be  in 
its  place  before  the  close  of  the  Exhibition.  The  completion  of  it  has 
hitherto  been  delayed  by  difficulties  experienced  in  controlling  the  action 
of  the  horizontal  wheels,  working  on  the  central  rail,  which,  it  is  hoped, 
have  now  been  overcome. 

These  constitute,  undoubtedly,  the  most  important  class  of  objects  ex- 
hibited under  this  head,  and  in  reviewing  them  it  is  important  to  bear  in 
mind  the  difi'erent  conditions  of  the  countries,  lines  of  railway,  and  traffic 
for  which  they  are  intended. 

England  has  a  network  of  canals,  and  the  sea,  with  its  fleets  of  coasting 
vessels,  to  supplement  her  railways  in  the  conveyance  of  coal  and  other 
heavy  traffic.  On  the  Continent,  these  aids  either  do  not  exist,  or  do  so, 
generally,  in  a  very  much  modified  form,  so  that  the  heavy  traffic  is  thrown 
almost  entirely  on  the  railways,  and  such  is  the  accumulation  of  this  species 
of  traffic  upon  some  of  the  French  railways  at  this  moment,  that,  unless 
the  capacity  of  the  trains  be  increased,  there  would  seem  to  be  no  alter- 
native but,  at  a  not  very  far  distant  date,  to  lay  down  separate  lines  of 


rails  for  the  goods  traffic,  as  has  already  been  done  to  a  limited  extent 
on  the  London  and  North- Western  Railway. 

From  this  circumstance  arises  the  demand  for  large  engines  capable  of 
drawing  the  heaviest  possible  loads,  the  limit  of  which  is  only  fixed  by 
the  strength  of  the  waggon  couplings  or  of  the  waggon  frames  them- 
selves. On  the  other  baud  is  to  be  taken  into  consideration  the  increased 
fii-st  cost  of  these  engines,  the  loss  of  tractive  power  whenever  they  are 
laid  up  for  the  most  trifling  repa'r,  the  greater  wear  and  tear  of  perma- 
nent way  occasioned  by  them,  and  the  increased  strength  of  construction 
required  for  the  bridges,  &c.,  the  weight  of  the  heaviest  engine  in  use 
being  taken  as  the  unit  of  measurement.  And  it  may  be  here  observed 
that  the  ten-wheeled  tank-engine  of  the  Paris  and  Orleans  Railway  has 
a  weight  of  sixty  tons  on  a  wheel  base  of  only  14ft.  lOJ-m.  On  the 
whole,  the  balance  of  opinion  in  England,  in  an  economical  point  of  view, 
is  against  the  use  of  these  monster  engines,  whose  enormous  bulk  and 
weight  have  also  found  little  favour  with  English  observers.  A  noticeable 
feature  in  connection  with  these  large  engines  is  the  extensive  use  of 
steel  for  the  boilers,  piston-rods,  connecting  and  coupling  rods,  in  order 
to  keep  down  the  weight  without  losing  strength. 

In  contrasting  bhe  continental  with  the  English  engines  it  will  be 
observed  that,  whereas  the  latter  have  only  six  wheels,  the  former  have 
frequently  eight,  and  sometimes  ten,  and  even  twelve  wheels,  which  are 
rendered  necessary  by  their  greater  weight.  In  England  the  inside 
cylinder  is  largely  adopted ;  and,  whether  with  that  or  the  outside 
cylinder,  the  machinery  is  simplified  as  far  as  possible,  and  concentrated 
under  the  boiler  and  within  the  wheels,  bringing  the  line  of  force  as 
near  as  may  be  to  the  line  of  traction.  In  the  continental  engines  the 
cylinders  are  generally  outside,  and  the  valve  gear  carried  at  the  extre- 
mity of  overhanging  crank-arms  outside  the  connecting-rods  of  the  coupled 
wheels,  and  frequently  projecting  nearly  2ft.  beyond  the  rails.  This 
system  has  been  adopted  partly  with  the  idea  of  giving  greater  facility 
of  access  to  the  machinery,  and  partly  from  the  dread  of  cranked  axles. 
A  symptom  of  this  may  be  observed  in  a  new  engine  by  Call  and  Co., 
where  the  crank-arms  are  strengthened  by  wrought-iron  hoops,  shrunk 
on — a  precaution  sometimes  adopted  in  England  with  old  engines,  but 
seldom  thought  necessary  for  new  ones.  In  the  tank-engines  exhibited 
the  tanks  of  the  continental  engines  are  generally  placed  parallel  to  the 
sides  of  the  boiler,  and  overhang;  whereas  the  saddle-tank,  on  the  top  of 
the  boiler,  is  generally  adopted  in  English  engines.  This  overhanging 
weight  and  valve  gear  must  tend  to  produce  more  unsteadiness  in  the 
engines,  and,  in  the  latter  case,  would  seem  to  give  more  facility  for 
wear,  and  consequently  for  loss  of  lead,  than  those  built  on  the  English 
plan. 

In  point  of  workmanship,  however,  many  of  the  Continental  engines 
are  fully  equal  to  those  made  in  English  workshops;  and  it  is  especially 
to  be  remarked  that  M.  Schneider  and  Co.,  of  the  Creuzot  Ironworks, 
exhibit  a  remarkably  well-finished  express-engine,  made  from  English 
drawings,  for  the  Great  Eastern  Railwaj".  It  is  the  sixteenth  completed 
out  of  an  order  for  forty ;  the  first  fifteen  having  been  already  delivered 
over  to  the  railway  company  and  accepted  by  them,  the  period  of  warranty 
for  them  having  expired. 

Mr.  Kessler,  of  Esslingen,  exhibits  a  locomotive  built  by  him,  from 
English  drawings,  for  one  of  our  colonies,  it  being  part  of  an  order  from 
the  East  India  Railway  Company  for  twenty  engines.  The  workmanship 
of  this  is  equally  good.  These  two  engines  afford  incontrovertible  proof 
of  the  possibility  of  getting  English  designs  carried  out  abroad  quite  as 
well  as  at  home,  and  at  a  cheaper  rate. 

With  regard  to  the  display  of  railway  carnages,  of  which  England  has 
failed  to  send  any  examples,  the  general  character  is  very  good.  The 
prominent  features  consist  in  the  universal  adoption  of  the  overhung  body, 
lay  which  an  additional  place  is  obtained  on  each  seat,  which  system  is  also 
adopted  on  some  railways  in  England;  the  substitution  of  iron  for  wood 
in  the  frames;  the  comfortable  fittings  of  the  second  and  also  of  the  third 
class  carriages,  as  compared  with  those  in  England ;  the  generally  defective 
lighting,  and  in  some  cases  the  total  absence  of  ventilation,  more  especially 
in  the  carriages  of  the  Chemin  de  Fer  de  I'Est  in  France,  and  in  those 
exhibited  in  the  Prussian  section,  one  of  which,  moreover,  is  a  smoking 
carriage.  For  comfortable  fittings,  good  ventilation  and  lighting,  and 
general  excellence,  a  carriage  in  the  Belgian  section,  made  by  the  Com- 
pagnie  Beige,  may  be  especially-  noticed.  The  two-storied  carriages 
exhibited  by  the  Chemin  de  Fer  de  I'Est  and  by  M.  Vidard  are  also 
deserving  of  notice.  They  are  intended  chiefly  for  suburban  traffic,  and, 
doubtless,  in  point  of  economy,  if  not  comfort,  the}'  may  be  considered 
successful. 

The  signals  exhibited,  and  especially  those  in  the  Prussian  section  are  not 
so  solidly  constmcted  as  those  in  general  use  in  England :  and  there  is 
nothing  in  point  of  concentration  and  arrangement  of  signals  and  points, 
with  the  requisite  locking  apparatus  for  the  prevention  of  accidents,  to  be 
compared  to  the  model  exhibited  in  the  English  section  by  Messrs.  Sasby 
and  Farmer.     In  the  French  section  M.  Vignier  exhibits  a  simple  system  of 
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locking-signals  and  points,  -which  ho  introducod  in  France  naany  years 
since  ;  but  he  does  not  demonstrate  the  appHcability  of  his  plan  to  a  large 
and  complicated  system,  such  as  exists  at  the  Charing-cross  and  Cannon- 
street  stations  in  London,  in  and  out  of  which  latter  station  no  less  than 
712  trains  with  engines  passed  on  Easter  Monday  last;  and  in  the  signal- 
box  there,  as  many  as  sixty-seven  levers  for  points  and  signals,  with  the 
necessary  means  of  locking,  are  comprised  in  one  apparatus.  In  France, 
however,  concentration  of  signals  is  often  avoided  on  purpose,  and  the 
signal-levers  are  separated  bj'  a  space  of  thirty  yards,  in  order  to  prevent  a 
signalman  from  giving  contradictory  signals  simultaneously,  or,  at  all 
events,  to  ensure  his  detection  in  the  event  of  his  having  done  so. 

In  the  Belgian  and  Austrian  sections  specimens  of  wheels,  axles,  rails, 
boiler-plates,  and  other  wrought-iron  work,  occupy  a  prominent  position. 
The  latter,  especially,  exhibits  some  very  fine  samples  of  forgings,  &c.,  in 
Styrian  iron,  the  quality  of  which  cannot  be  easily  excelled.  France  also 
exhibits  some  excellent  castings  of  cylinders,  axle-boxes,  &c.  In  the 
English  section  this  description  of  work  is  exhibited  in  Class  40,  where  the 
specimens  from  the  LoNvmoor,  Barrow,  Clarence,  Atlas,  and  Earl  Dudley's 
ironworks  are  to  be  found. 

A  variety  of  different  systems  of  iron  permanent  way  are  exhibited,  the 
majority  having  iron  transverse  sleepers  of  different  sections,-  some,  as  in 
the  case  of  the  Economic  Permanent-way  Company,  adopting  a  series  of 
large  cast-iron  chairs,  supporting  each  rail  independently,  as  used  to  be  the 
case  with  the  stone  blocks,  now  abandoned  in  England,  but  having  tie-rods 
to  keep  them  in  gauge.  The  principal  objections  to  them,  generally, 
appear  to  be  the  slightness  of  the  sleepers  (in  order  to  keep  down  the  cost) 
and  the  small  hold  they  have  of  the  ballast,  especially  in  hot  countries, 
for  whicli  they  are  particularly  required,  where  the  upper  surface  of  the 
ballast  is  more  exposed  to  pulverisation  than  in  more  temperate  regions. 

It  should  be  noticed  that  the  "Vignoles,"  or  flat-bottomed  rail,  is 
becoming  very  largely  adopted  on  the  Continent,  dispensing  with  cast-iron 
chairs  altogether.  At  the  joints,  these  rails,  besides  being  fished  in  the 
usual  manner,  have  a  wrought-iron  plate  on  a  sleeper  under  them,  and 
they  are  secured  to  the  intermediate  sleepers  simply  by  holts  having  a 
head  formed  so  as  to  catch  the  rail. 

Many  ingenious  modes  of  communication  between  passengers  and  guards 
are  exhibited,  consisting  of  acoustic,  pneumatic,  and  electric  signals ;  the 
latter  forming  the  great  majority,  and  being  largely  experimented  upon 
in  France,  where,  however,  it  is  found  that,  owing  to  various  disturbing 
causes  in  reference  to  the  electric  connection  between  the  carriages,  about 
33  per  cent,  of  the  signals  attempted  to  be  given  do  not  take  effect.  In 
many  cases  the  signal-handles  in  the  carriages  are  protected  by  glass  covers, 
which  the  traveller  is  invited,  in  case  of  need,  to  break  with  his  elbow,  in 
order  to  reach  the  handle  within.  This  arrangement,  involving  the  neces- 
sity of  placing  the  handle  either  at  the  side  or  in  the  partition  of  the 
carriage,  must  render  the  signal  practically  useless  in  the  event  of  an 
assault  by  a  powerful  antagonist.  It  has,  however,  the  effect  of  deterring 
nervous  or  weakmindcd  as  well  as  mischievous  travellers  from  giving  the 
signal  on  frivolous  pretexts,  while  it  would  answer  very  well  in  any  of  the 
ordinary  cases  for  which  it  is  desirable  to  afford  the  facility  of  communi- 
cation with  the  guard;  and 'it  only  remains  to  perfect  the  means  of  main- 
taining the  electric  current  in  its  integrity  to  be  able  to  satisfy  the 
legitimate  requirements  of  the  travelling  public. 

On  proceeding  to  describe  in  detail  the  objects  exhibited  by  the  various 
countries,  taking  them  in  the  order  in  which  they  are  placed  in  the  French 
official  catalogue,  and  the  position  they  occupy  in  the  building,  the  first 
country  on  the  list  is  France,  which,  as  might  have  been  expected,  in 
completeness  and  in  numbers,  as  well  as  in  the  completeness  of  its  con- 
tribution, stands  pre-eminent.  The  leading  French  rail"'ays,  more  espe- 
cially the  Eastern  of  Prance  and  the  Paris,  Lyons,  and  Mediterranean 
Railways,  have  shown  a  most  commendable  amount  of  public  spirit  in  the 
scale  they  havH  adopted  for  their  contribution  to  the  display  made  by 
their  country. 

The  objects  exhibited  by  France  are  to  be  found  in  three  different 
localities — viz.,  in  the  outer  gallery  appropriated  to  machinery  within  the 
building,  in  a  covered  annexe  with  open  space  adjoining  in  the  park,  and 
in  the  shed  devoted  to  the  production  of  the  Creuzot  Ironworks. 

Within  the  building  may  be  observed  No.  68  in  the  catalogue,  which  is 
a  locomotive  engine,  belonging  to  the  Paris,  Lyons,  and  Mediterranean 
Railway  Company.  It  is  intended  for  express  passenger  traffic,  on 
gradients  of  1  in  120,  for  which  purpose  it  has  been  altered  from  its 
original  form,  by  having  the  boiler  lengthened,  the  driving  wheels  increased 
in  diameter,  and  the  trailing  wheels  placed  behind  the  ashpan.  It  is  an 
excellent,  substantia],  and  well-finished  piece  of  workmanship;  it  has  six 
wheels,  of  which  the  four  leading  ones  are  coupled  ;  it  has  inside  cylinders, 
and  inside  bearings  for  the  coupled  wheels,  and  outside  bearings  for  the 
trailing  wheels.  It  is  provided  with  screw  reversing  gear  and  a  species  of 
steam  brake,  the  apparatus  for  which  as  well  as  for  the  reversing  gear, 
and  a  specimen  of  the  pistons  and  of  the  hollow  copper  stays  for  the  fire- 
box used  by  this  company,  are  separately  exhibited  on  a  stand  in  front  of 
the  engine. 


This  system  of  steam  brake,  or  "contre  vapeur,"  is  that  employed  on 
the  North  of  Spam  Radway.  It  is  h'lghly  approved  of  by  the  French 
engineers,  and  has  been  adopted  by  them  to  a  considerable  extent  •  and 
there  are  several  other  locomotives  exhibited,  either  with  the  'same 
apparatus  or  slight  modifications  of  it.  It  consists  in  introducing  a 
mingled  jet  of  steam  and  water  into  the  cylinders,  the  en-^ine  bein? 
reversed.  The  water,  mixed  with  the  steam,  keeps  down  the  temperaturl 
and  relieves  the  piston,  and  is  driven  back  into  the  boiler  without 
increasing  the  pressure  in  it  or  damaging  the  cylinders,  &c.,  by  the 
mspiration  of  impure  air,  loaded  with  ashes  and  grit,  from  the  blast  pipe, 
as  IS  done  by  reversing  under  steam  in  the  ordinary  way;  while,  owin<^ 
to  the  small  quantity  of  steam  admitted,  the  shock  to  the  machinery  is 
very  slight,  and  can  be  reduced  to  a  minimum. 

The  apparatus  consists  of  two  pipas  of  small  diameter,  for  water  and 
steam  respectively,  which  are  admitted  into  them  from  the  boiler  by 
means  of  two  small  slide-valves  fixed  beside  the  reversing  gear.  These 
valves  are  worked  by  screws  with  crank  liandles  and  regulating  indexes 
attached  so  that  the  engine  driver  can  admit  water  and  steam,  in  the 
quantity  and  proportion  he  desires,  into  the  pipes,  which  are  united  inta 
one  at  a  short  distance  from  the  foot  plate,  and  then  led  along  the  outside 
of  the  boiler  and  below  the  smoke  box,  whence  they  branch  oft'  again  to 
the  cylinders  on  each  side. 

The  principal  dimensions  of  this  locomotive,  as  furnished  by  the  con- 
structors, are— area  of  fire-grate,  13|-  sq.  ft.;  number  of  tubes,  158 
length  of  tubes,  13ft.  IJin.;  interior  diameter  of  tubes,  Ijin.;  total  heating- 
surface,  1,060  sq.  ft. ;  mean  diameter  of  the  boiler,  4ft.  fin. ;  diameter  of 
the  cylinders,  1ft.  4iin. ;  stroke,  1ft.  lOin. ;  wheel  base,  15ft.  l|in.j- 
diameter  of  coupled  wheels,  5ft.  lOJin. ;  diameter  of  trailing  wheel?' 
3ft.  7iin.;  weight  when  loaded,  28i  tons. 

_  Next  in  position  is  No.  71,  a  six-wheeled  engine,  all  coupled,  with  a 
six-wheeled  tender  engine,  also  having  all  the  wheels  coupled,  and  built  at 
Graffeustaden,  for  the  Eastern  of  France  Railway,  on  Surroek's  system. 
This  railway  has  a  very  steep  and  undulating  section,  especially  on  the 
portion  between  Forbach  and  Niederbronn,  where  the  ruling  gradient  for 
about  forty  miles  is  1  in  66,  with  a  constant  series  of  ascents  and  descents. 
The  heavy  traffic  on  this  line  is  principally  from  the  coal  basin  at  one  of 
its  exti-emities,  and  consequently  the  greater  part  of  it  goes  in  one  direction. 
If  this  traffic  were  worked  by  a  single  engine,  the  load  would  be  limited 
by  the  steepest  gradient,  and  for  fully  one-half  the  distance  where  the 
gradients  are  flat  or  descending  the  engine  would  not  utilise  its  whole 
power  ;  similarly,  if  a  second  engine  were  used  as  an  auxiliary  on  the 
steep  portions,  its  power  would  be  wasted  on  the  flat  or  descending 
gradients,  and  it  would  have  a  large  mileage  to  run  back  without  a  load. 
In  order  to  meet  this  economical  difficulty,  the  railway  company  have 
adopted  this  system  of  engine,  with  its  large  boiler  and  fiie-box,  capable  of 
supplying  steam  to  the  tender  engine  at  the  points  where  its  use  is 
required,  and  where  only  it  is  employed  as  a  motive  power.  The  tender 
weighs  when  loaded  28  tons,  the  adhesion  of  which  is  thus  utilised.  It;^ 
must  be  observed,  however,  that  this  type  of  engine  has  be«n  largely 
employed  on  the  Great  Northern  Railway  in  England,  where  its  use  is  now- 
being  abandoned.  The  principal  dimensions  of  the  engine  are  as  follow — 
area  of  fire-grate,  26  sq.  ft. ;  number  of  tubes,  276 ;  length  of  tubes, 
9ft.  lOin. ;  diameter  of  tubes,  l^in.;  diameter  of  boiler,  4ft.  lliii. ;  total 
heating  surface,  1,422  sq.  ft.;  diameter  of  cylinder,  16;l-in.  ;  stroke,  23|in.; 
wheel  base,  lift.  7|in. ;  diameter  of  wheels,  4ft.  3Tin. ;  weight,  loaded,. 
34^-  tons ;  weight  of  tender,  loaded,  28  tons.  It  is  provided  with  screw 
reversing  gear,  and  the  same  system  of  steam  brake  as  that  described 
above  on  the  Paris,  Lyons,  and  Mediterranean  Railway  locomotive.  In 
order  to  keep  down  the  weight,  the  boiler,  fire-box  cover,  axles,  and  con- 
necting rods  are  made  of  steel.  It  has  inside  cylinders,  and  the  waste 
steam  from  the  tender  engine  escapes  directly  into  the  atmosphere. 

No  70  is  a  powerful  goods  engine,  with  six  coupled  wheels,  belonging  to 
the  Southern  of  France  Railway  Company,  and  having  the  peculiarity  of 
being  capable  of  transformation  into  a  passenger  engine  by  the  substitu- 
tion of  5ft.  Sin.  wheels  for  its  ordinary  wheels  of  4ft.  3',in.  diameter. 
The  connecting  rods  work  one  on  a  horizontal  and  the  other  on  a  vertical 
joint,  in  order  to  admit  of  the  play  in  the  wheels  on  going  round  sharp 
curves.  The  springs  of  the  four  leading  wheels  are  above  the  a.xles;  those 
of  the  trailing  wheels  below  the  axle. 

The  next  in  order  is  No.  63,  which  is  a  large  and  very  power- 
ful goods  engine,  built  by  Messrs.  Call  and  Co.  and  the  Compagnie  de  Fives- 
Lille  for  the  Northern  of  France  Railway.  It  has  eight  coupled  wheels, 
with  brake  blocks  on  both  sides  of  the  trailing  wheels.  The  leading  and 
trailing  wheels  have  from  |in.  to  |in.  lateral  play.  It  lias  a  long  fire-box, 
on  the  Belpaire  system,  for  burning  small  coal.  The  cylinders  are  outside^ 
The  workmanship  of  this  engine  is  excellent,  but  the  valve  gear  is  very 
overhanging,  and  therefore  displeasing  to  an  English  eye.  The  principal 
dimensions  are— area  of  fire  grate,  ^SJ^ft. ;  number  of  tubes,  249;  length  of 
tubes,  13ft.  5^in. ;  diameter  of  tubes,  1ft.  Jin.;  total  heating  surface, 
1,757  sq.  ft. ;  mean  diameter  of  boiler,  4ft.  llin,  v  diameter  of  cylinders,, 
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19ft.  ^in. ;    strdv-e,  £6Jin.:  wheel  base,   13ft.   llfin.;  diameter  of  wheels, 

4ft.  3xin;    wei-g'ht,  'loaded,  424  <tons.     The:-e  is  also   shown   by  the  same 

.    exhibitors  a  psir  ef  Kheels,  with  C'Aillet's -plftn  for  admitting  lateral  play 

:-.  and  restoring  the  wheels  to  therr  normal  position  on  entering  and  leaving 

■=,  sharp  curves,     it  consists  of  an  iron  bar  plfreed  above  the  axle,  and  having 

V  r.t  each  end  a  IteikoHtal  spring, 'which  yield  to  the  pressure  on  tlietflanges 

«cf  the   wheels  in   blie  curves,   bv.t   are  of  sufficient   power   to  restore  the 

wv:heels  to  positic»\  on  that  pressure  ceasing.     T^ey  also  exhibit  a  drawing 

,  aiid  model  of  a  draw'har  attai:hefl  to-shifting  bvers,  which  work  kterally 

,(0r.  entering  a  corue,  and  k«ep  tlH3  line  of  traction  in  the  directionof  the 

nilddle  of  the  engine,  betjveen  dhe  two  centivii  pairs  of  wheels.     Also  a 

..dr.-.wing  of  a  compressed  air  brake,  by  11.  DoEergue,  w-hich  consisfee  of  a 

.j:ec3iver  placed  on  ithe  ftop  of  the 'boiler  of  the  engine,  into   which,   by  a 

sJB".ple   apparatus,   "the  piston,   on   the  steam    being   cut  off,  is  made   to 

CMi.lense  air,  drawn  itVom  tl»€  -exterior,   and  Jiot  through   the  smoke  box. 

TUi.;  receiver  has   a  -snfety  valve  -that    can    be    adjusted   to  the  desired 

pcesmre,  which  is  the  aseasure  of-Uie  resistance  offered  to  the  course  of 

tha<7istoD,  and  which iis  gradually iiaereased  at. each  stroke  of  the  pb;ton 

until  the   maximum  is  iseach«d,  -so  that  all  -shock  to  the   machineiiy  is 

avrridcd. 

Xc.  65  is  a  locomotiive  fer  mixed  traffic,  built  for  the  Grand  Duchy  of 
Bader.  railways,  at  the  >(|iraffenstnflen  works,  where  the  engine  above 
descrii-jd,  belonging  to  ih*  Eastern  of  France  -Eailway,  was  also  con- 
structed. Ifc  has  foar  couigled  wheek,  5ft.  fiin.  in  diameter,  outside 
cylinders,  and  weighs  26  toES,  giving  the  large  weight  of  13  tons  on  each 
•pair  of.  wheels.  The  eraiiks  of  the.f^^^les  are  on  HfJl's  plan,  being  let  on 
to  the^ends  of  the  axles  and  forming  part  of  the  benritig.  The  axles  and 
tires  ars-ijade  of  Krupp's  steel  and  -tlve  boiler  of  ca«t  steel.  The  wheel 
base  is  on'.y  8ft.  6|in.,  wliiek  gerraits  of  going  rosint  very  sharp  curves. 
The  worrijuanship  is  good^ 

Nc>,6.5,ti  an  express-engiae,  ileelonging -to  the  Paris  and  Orleans  Railway 
Company,  *-hich  has  been  employed  since  its  construction,  in  December, 
186i,  ourti.e  sections  fi-om  Rlriguenx  to  Agen  and  to  Capdenac,  the 
,«teepe«tigr£iQr.ent  being  1  in  68,  and  has  tkk  a  distance  ef  90,533  miles  at 
a  total  cost'.for  maintenance  of  £106  6s.  6d.,  or  about  a  farthing  per  mile. 
The  lei-ding  avheels  have  b^efi  replaced,  fcitt  the  drivkig-wheels  have 
neither 'seen-ahanged  nor  turned  ap.  It  has  aix  wheels,  of  which  the  four 
hinder  oi-.es  .aye  coupled,  and  has  outside  oylin&rs  and  outside  overhanging 
valve  gear,  jit  (has  steel  boiler,  tires,  eonnectiflg  and  piston  rods  ;  and  is 
fitted  witi  Arli&'s  stamped  wro«ght4ron  wheeJs.  The  firebox  has  Ten. 
brincks,  saaokerbErning  apparatus.  It  has  scrci£r  reversing  gear;  and  can 
take  a  load  of  ii26  tons  up  a  gradient  af  1  in  ISO,  or  of  riiaety  tons  up 
1  in  63. 

Xo.  58  is  a  .spc-4kaen  of  the  loconioti.r^s  used  oo  the  tramw=«ys  of  the 
»XJoramentry  IrQnjv,oifes,  and  is  exhibited,  not  asdisiplaying  any  novelty,  but 
^3  a  type  of  .engipe  which  the  experienee  of  several  years  has  demon- 
strated to  be  &xoeediJigly  well  adapted  for  traffic  of  this  nature.  It  can 
iake  forty  empty  waggons,  each  weighing  28ewt.,  iiap  a  gradient  of  1  in 
^  at  the  rate  oi'sixtsoa  miles  an  hour;  and  forty  waggons  of  coke  up  1  in 
22P  at  the  rate  af  si.x. miles  per  hour.  Tlie  earves  on  these  tramways  are 
In  some  places  of  only  five  chains  radius,  and  this  engine  has  gone  round 
a  .cis've  of  only  two  .chiins  radius  The  cylinders  are  placed  high, 
aad^fc  an  angle,  on  accouat  of  the  narrowness  of  the  cuttings  and  plat- 
forme.  The  company  havij^leven  of  these  engines;  and  the  annual  traffic 
worked  by  them  amounts  te  400,000  tons  of  coal  and  coke  in  one  direc- 
tion, ftcd  a  return  traffic  in  .the  other  direction  of  from  20,000  to  25,000  > 
tons. 

No.  SSyis  a  tank-engine,  intejsded  for  the  goods  ti'affic  on  the  Aui-illac  and 
JIurat  section  of  the  Paris  jHid  Orleans  Kailway,  on  which  there  are 
gradients  t,f  1  to  33,  and  curves  .of  15  chains  radius.  It  has  ten  wheels,  all 
coupled  aittl  divided  into  groups  of  two  pairs  each,  on  each  side  of  the 
central  or  dtwing  wheels.  The  load  on  each  group  of  wheels  is  ovonlv 
distributed  by  means  of  cota]>eHcating  levers.  The  central  wheels  are 
&s.ed.  The  fiitt  pair  on  each  side  of  them  have  a  lateral  play  of  5-1  Gin., 
«ad  the  leading  and  trailing  wheels  have  each  11-lGin.  of  lateral  play, 
■wtlch  is  regulattd  hy  means  of  incliaod  planes  on  the  gi'ease-bose.s.  The 
liaming  is  inside  kr  the  three  leading  pairs  of  wheels,  and  outside  for  the 
two  hinder  pairs,  a&d  is  so  constructed  ia  order  to  give  the  gi-eatest  width 
possible  for  the  fire  bos.  The  cylinders  are  outside,  with  overhano-ino- 
valve  gear.  The  coiij^ing  rods  of  the  leading  and  trailing  wheels  have 
universal  joints,  to  allow  for  the  lateral  pla}",  and  also  for  the  twist 
occasioned  by  the  dift'erenee  in  level  of  the  outer  and  inner  rails  in  shai-p 
curves.  There  are  two  firs  doors,  to  facilitate  the  distribution  of  the  fuel 
in  the  fire  box,  and  the  steam  brake  of  the  North  of  Spain  Railway  is 
adapted,  with  a  slight  modification.  The  sand  box  is  placed  near  the  base 
of  the  chimney,  which  keeps  the  sand  always  diy.  This  engine  takes  a 
load  of  150  tons  up  a  gi-ad-'ent  of  1  in  33.  The  principal  dimensions  are  as 
follow : — Area  of  fire  gi-ate,  22^  sq.  ft. :  number  of  tubes,  280 ;  interior 
diameter  of  tubes,  2in. ;  length  of  tubes,  IGft.  If  in. ;  total  heating  surface, 
2,257  sq.  ft. ;  mean  diameter  of  the  barrel  of  the  boiler,  5ft.  oin. ;  diameter 
of  cylinder,  19f  in. ;  stroke,  23f  in. ;  wheel  base,  14ft.   lOiin. ;  diameter  of 


wheels,  3ft.  GJ-in.  :  weight,  loaded,  59  tons  12  cwt. ;  empty,  4G  tons  15  cwt. 
The  boiler,  tiros,  and  piston  rods  are  of  cast  steol ;  the  frames,. axles,  and 
springs  of  Bessemer  steel ;  and  the  wheels  are  stamped  hy  Aribel'.s  process. 
Next  to  this  is  No.  37,  a  six-wheeled  engine,  by  Cail  and  Co.,  for  the 
Northern  of  France  Railway.  In  genoi'al  appearance  it  is  similar  to  that; 
already  described  be  longing  to  the  Paris,  Lyons,  and  JIoditeiTanean  Railway, 
having  the  four  leading  wheels  coupled,  inside  cylinders  and  bearings  for 
the  two  leading  pairs  of  wheels  and  outside  bearings  for  the  traQing-whe^Is. 
It  has  brake  blocks  in  front  of  leading  and  trailing  wheels,  and  the  crank- 
arms  of  the  axle  of  the  driving  wheels  are  strengthened  by  wTought-iron 
hoops  shrunk  on. 

Next  to  this  is  the  only  remaining  engine  in  the  French  sectioa within 
the  building.  It  is  a  monster  goods  engine,  made  by  Gouin;  for  the 
Northern  of  France  Raihvay,  on  Petiet's  system,  and  appropriately  named 
"  Le  Titan."  It  has  four  outside  cylinders  and  twelve  coupled  wheels, 
and  a  second  boiler  and  large  steam  chest  superimposed.  The  tubes  are 
passed  through  [the  latter,  superheating  and  drying  the  steam.  The 
chimney  is  horizontal,  and  projects  beyond  the  foot  plate.  A  somewhat 
similar  specimen  was  exhibited  in  London  in  1862.  The  weight,  whaa 
loaded,  is  58s-  tons ;  when  empty,  45?  tons  ;  wheel  base  19ft.  8iin. 

In  the  shed  appropriated  to  the  "  exhibit "  of  the  Creuzot  Ironworks 
are  three  locomotives — -one  being  a  beautifull3'-finished  little  tank  engine, 
for  mines  or  tramways.  It  is  constructed  for  a  gauge  of  2ft.  7-2in.,  has 
four  coupled  wheels,  outside  cylinders,  and  overhanging  valve  gear,  can  go 
round  curves  of  sixteen  yards'  radius,  and  up  gradients  of  1  in  16,  and 
altogether  is  a  very  handy  little  engine.  Diameter  of  cylinders,  8ft. ; 
stroke  14jin.;  wheel  base,  4ft.  9in. ;  diameter  of  wheels,  2ft.  Gin. ;  weight 
when  loaded,  63  tons;  empty,  5  tons  4cwt. 

The  second  is  a  tank  engine  with  six  coupled  wheels,  outside  cylinder?, 
and  overhanging  valve  gear,  |and  is  a  specimen  of  those  used  in  the 
Creuzot  works  themselves,  which  are  of  enormous  extent,  and  o-jve 
employment  to  10,000  workmen.  The  tank  is  placed  parallel  to  the 
boiler  and  below  the  top  of  it,  and  overhangs  considerably.  The  buffers 
arc  provided  with  double  horizontal  elliptic  springs.  Tlie  workmanship  is 
\very  good.  The  third  is  an  express  six- wheeled  engine,  built  from  English 
dravvi-Egs  for  the  Great  Eastern  Railway.  The  workmanship  of  this  engine 
is  also  .exceedingly  good.  The  driving  wheel  is  7ft.  l^in.  in  diameter; 
leadiiog  and  trailing  wheels,  3ft.  7T'n.  ;  wheel  b:ise,  15ft. ;  diameter  of 
cylinders,  16ft.;  stroke,  24ft.;  weight  when  loaded,  32  tons;  empty, 
2i8  tons;  -area  of  fire-grate,  15 J  square  ft.;  number  of  tubes,  190;  length 
of  tubes,  12ft. ;  diameter  of  tubes,  If  in.  ;  heating  surface,  1,123  square  ft. ; 
diameter  of  boiler,  3ft.  ll^in.  The  fire  bars  are  rounded  at  the  ends  and 
oscillate  so  as  to  free  themselves  from  the  ashes  ;  and  the  firegrate  is  convex 
in  form, so  as  to  convey  the  fuel  to  the  angles  of  the  firebox.  The  cylinders 
are  outside  aud  the  eccentrics  inside.  The  trailing  wheels  have  outside 
bearings,  the  remainder  having  inside  bearings.  The  tires  are  made  of 
Krupp  steel,  fastened  on  by  Beatty's  patent  clips.  There  is  a  cross  sprino- 
for  the  leading  wheels ;  and  the  driving-wheel  springs  are  below  the  axle, 
and  are  combined  with  springs  made  of  alternate  plates  of  iron  and  India' 
rubber. 

Within  the  maia  building  the  Northern  of  France  Railway  Company 
exhibit  a  model  of  tha  very  ingenious  disposition  of  the  different  lines 
belonging  to  their  system  near  the  entrance  to  their  Paris  terminus.  From 
the  requirements  of  the  traffic  arrangements,  it  was  found  necessary  that 
the  arrival  and  departuj-e  platfoiTn  for  the  main-line  trains  should  occupy 
the  extreme  right  and  left  of  the  Paris  station,  and  that  those  for  tha 
Pontoise  and  Soissons  ti-ains  should  be  placed  in  the  intermediate  space; 
At  the  third  kilometre  from  Paris  it  was  necessai-y  that  the  Pontoise  Railway 
should  cross  over  to  the  left,  and  the  Soissons  line  to  the  rio-ht  of  the 
Ch&ntilly  or  main  line.  The  goods  station  at  Paris  is  situated  oirthe  rio-ht- 
hand  side  of  the  whole  system  of  lines,  so  that  a  down  o-oods  ti-ain  to 
Pontoise  must  cross  the  whole  of  the  up  and  down  lines  intervenint^  ia 
order  to  reach  the  extreme  left  or  down  line  to  Pontoise.  To  admit  of 
this,  and  .also  of  the  crossings  of  the  main  line  hj  the  branches  to  Pontoiso- 
and  Soissons  without  interruption  to  the  traffic  in  any  direction,  the  dispo- 
sition of  the  lines,  with  the  over  and  under  bridges,  as  shown  in  the  model  c 
was  devised.  The  original  gradient  was  a  fall  of  1  in  250  from  Paris,  wMcly 
remains  unaltered  as  regards  the  up  lines  ;  while,  for  the  down  lines,  tho- 
steepest  rising  gradient  inti-oduced  is  1  in  250,  and  the  steepest  fa'uinff.- 
gi-adient  1  in  83.  As  originally  constructed  all  these  lines  were  on  the- 
same  level,  but  the  delay  and  danger  occasioned  by  the  different  crossings; 
wore  so  gi-eat  that  the  above  plan  was  invented  and  carried  out  without 
interrupting  the  traffic.  The  various  down  lines  are  shown  in  the  model 
by  copper  rails,  and  the  up  lines  by  brass  rails,  so  that  the  course  of  each 
train  can  easily  bo  traced  on  it  to  the  proper  destination,  and  the  efBcacy  of 
the  system  satisfactorily  demonstrated. 

No.  75  is  a  working  model  of  a  pneumatic  railway,  designed  by  M,- 
Bergeron,  for  the  conveyance  of  passengers  from  the  harbour  of  Lausanno 
to  the  railway  station,  which  is  situated  at  a  considerable  height  above  the- 
port,  necessitating  a  steep  incline  on  the  short  branch  hne  which  is  to 
connect  these  places.  It  is  proposed  to  construct  an  iron  tube  or  tunneL 
wi-th  n  =i,vi;Tirr  ^nm-  „+  +1,^  1^^-.,.  „„,!     j^-gj^j.  jj^jg  ^^j^^  j^  ^^  ^^  placed  a' 


with  a  sliding  door  at  the  lower  end. 
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large  receiver,  similar  to  an  ordinary  gasholder,  and  connected  by  a  pipe 
■with  the  interior  of  the  tube  immediately  within  the  door.  The  carriage, 
by  means  of  a  ring  of  packing  ■which  surrounds  it,  is  made  to  close  the  tube 
almost  hermetically.  The  mode  of  ■vv'orking  is  as  follo^^vs  : — To  ascend  the 
incline — The  receiver  is  raised  to  its  greatest  height  by  means  of  a 
hydraiilio  press  ■^vorked  by  a  small  ste'am-engine ;  the  carriage  is  then  intro- 
duced into  the  tube,  and  the  sliding  dooij  is  shut.  The  -water  in  the 
hydraulic  press  is  let  off,  the  receiver  descends  by  its  o^wn  -weight,  com- 
pressing the  air  behind  the  carriage,  ■\vhich,  being  very  much  lighter  than 
the  receiver,  is  driven  for-^'ard  to  its  destination.  To  descend,  the  process 
is  reversed.  The  door  of  the  tube  at  the  lower  end  is  shiit  as  before,  and 
the  carriage  is  introduced  into  the  tube  at  the  upper  end.  The  receiver  is 
then  raised,  and  partially  exhausts  the  air  -within  the  tube.  The  pressure 
of  the  external  atmosphere  drives  the  carriage  forward  at  each  stroke  of 
the  hydraulic  press  until  the  bottom  of  the  incline  is  reached,  while  the  air 
still  remaining  in  the  tube  acts  as  an  atmospheric  brake,  and  prevents  the 
carriage  from  dashing  against  the  door.  It  is  veiy  questionable,  however, 
■whether  a  stationary  engine,  ■with  the  ordinary  wire  rope,  woiild  not  be  a 
better  and  a  cheaper  mode  of  locomotion.  The  special  recommendation  put 
forward  for  this  plan  is,  that  a  very  much  smaller  steam-engine  is  required 
to  work  the  hydraulic  press  than  would  be  reqiiired  for  an  incline  with  a 
rope. 

No.  57  is  a  model  of  a  safety  brake  for  steep  inclines,  and  is  adopted 
on  the  short  branch  of  railway  from  Lyons  to  La  Croix  Rousse.  It  con- 
sists of  a  pair  of  friction  wheels  suspended  on  each  side  of  the  break  van, 
over  the  rails,  but  clear  of  them.  To  each  friction  wheel  is  attached  a 
pair  of  clips,  which  embrace  the  sides  of  the  rails.  The  brake  is  self- 
acting,  in  the  event  of  the  coupling  giving  way,  when  a  catch  is  liberated, 
allowing  the  friction  wheels  to  fall  on  the  rails.  These  wheels,  in  revolving 
■work  a  screw  connecting  each  pair  of  clips,  and  close  them  tightly  on  to 
the  rail,  stopping  the  train  in  a  very  few  yards.  The  brake  can  also  be 
put  on  by  hand  from  the  interior  of  the  guard's  van.  The  rails  used  are 
of  the  Vignoles  type,  made  high  in  the  web. 

No.  59  is  a  specimen  of  the  stationary  pumping  engines  used  on  the 
Paris,  Lyons,  and  iVIediterraneau  Railway  for  supplying  the  water  tanks 
at  the  stations.  It  is  a  plain,  strong  piece  of  work,  and  well  adapted  for 
its  purpose.  The  air  vessel  is  somewhat  largo,  but  is  made  so  in  order  to 
be  fit  for  the  greatest  height  to  which  it  may  be  required  to  pump  the 
■water. 

No.  45  is  a  goods  van,  exhibited  by  the  Eastern  of  Prance  Railway 
Companj'.  It  is  provided  with  a  "  Stilmant  brake,"  which  consists  of  a 
pair  of  levers,  disposed  in  the  form  of  a  horseshoe  and  jointed  in  the 
centre.  Within  these  is  placed  a  wedge,  moved  vertically  by  means  of 
bell-crank  levers  from  the  interior  of  the  van  in  the  usual  way.  The 
brake  blocks  are  attached  to  rods  fixed  to  the  lower  ends  of  the  arms  of 
the  horseshoe  levers.  On  putting  on  the  brake,  the  wedge  is  made  to 
descend,  expanding  the  arms  of  the  horseshoe  and  forcing  the  blocks 
against  the  wheels.     This  system  of  brake  is  extensively  used  in  France. 

No.  40  is  a  guard's  van,  exhibited  by  the  Eastern  of  France  Railway 
Compauj',  and  is  fitted  with  Achard's  electric  brake,  for  which  system  the 
Montyon  prize  of  2,500f.  was  awarded  in  1865.  This  brake  is  a  combina- 
tion of  mechanical  means  with  electricity,  and  cor  sists  of  a  lever,  fixed 
with  a  vertical  joint  to  the  under  side  of  the  frame;  a  spring  is  placed 
above  this  lever,  which  forces  tlie  other  e.vtremity  on  to  an  eccentric  cam 
on  the  axle  of  one  pair  of  the  van  wheels.  This  cam,  in  revolving,  gives 
the  lever  an  up-and-down  motion;  and,  by  means  of  a  shortarm  working 
from  the  end  of  the  lever  into  a  ratchet  wheel,  each  revolution  moves  on 
the  ratchet  wheel,  one  cog.  An  electro-magnet  is  fixed  to  the  frame  near 
the  extremity  of  the  lever,  and  then  connected  with  the  electric  current  is 
sufficiently  powerful  to  coun:erbalance  the  weight  of  the  lever  increased 
by  the  pressure  of  the  spring,  and  holds  it  clear  of  the  eccentric  cam, 
■which  then  revolves  without  touching  it.  The  ratchet  wheel  is  fixed  to 
one  extremity  of  a  shaft,  to  the  centre  of  which  is  fixed  a  powerful  circular 
electro  magnet,  having  on  each  side  of  it  an  iron  collar,  with  a  broad, 
soft  iron  disc  on  the  side  next  the  electro-magnet.  These  collars 
revolve  freely  round  the  shaft;  but,  when  the  electro  magnet  is  connected 
■with  the  electro  current,  the  soft  iron  disc  adheres  firmly  to  it,  and  the 
collars  are  made  to  revolve  with  tlie  siiaft.  To  these  collars  are  fastened 
chains,  which  pass  over  a  pulley  secured  to  the  frame,  are  then  led  round 
a  sheave  at  the  extremity  of  the  lever  which  works  the  brake  block,  and  are 
finally  fastened  to  a  hook  in  the  frame.  The  electro  magnet  on  the  ratchet 
■wheel  shaft  is  made  of  such  power,  that  the  force  of  adhesion  to  it  of  the 
collar  discs  is  greater  than  that  required  to  lock  the  wheels  of  the  van. 
On  interrupting  the  main  electric  current,  which  is  effected  by  means  of 
commutators  placed  on  the  engine  and  in  the  guards'  vans,  and  also  by 
any  part  of  the  train  becoming  detached,  the  magnet  suspending  the  lever 
ceases  to  act,  the  lever  falls  on  the  eccentric  cam,  and  at  each  revolution  of 
the  wheels  the  ratchet  wheel  is  moved  ronnd  one  cog,  carrying  with  it  the 
circular  magnet  to  which  the  collars  adhere,  and  winding  up  the  chains 
which  are  attached  to  the  latter.  These  chains,  on  being  tightened,  press 
the  brake  blocks  on  the  wlieels;  and  in  order  to  prevent  their  being  locked 


a  dynamometer  is  attached  to  the  hook,  by  which  the  chains  are  fastened 
to  the  frame,  and  is  adjusted  so  as  to  yield  before  arriving  at  the  pressure 
required  to  lock  the  wheels,  and  in  so  doing  it  moves  a  commutator,  which 
cuts  off  the  electric  current  from  the  circular  magnet  on  the  shaft.  The 
collars  are  then  liberated  and  the  chains  become  unwound,  and  the  pressure 
is  taken  oflf  the  brake  blocks,  on  which  the  dynamometer  resumes  its  first 
position,  the  current  is  restored,  and  the  brakes  are  put  on  again  and 
;  again  until  the  train  is  stopped.  There  are  other  modifications  for  main- 
taining a  given  pressure,  short  of  locking  the  wheels. 

No.  61  is  a  weigh-bridge  for  railway  carriages,  capable  of  weighing 
30  tons.  It  is  made  by  M.  Sagnier  and  Co.,  and  has  a  simple  apparatus 
for  locking,  which  consists  of  a  shaft  at  each  end,  supported  on  strong 
pedestals,  and  made  to  revolve  simultaneously  by  pulling  over  a  lever 
placed  near  the  steelyard.  On  both  ends  of  these  shafts  are  eccentric 
cams,  which  when  the  shafts  are  turned  round  come  under  the  longitu- 
dinal bearers  of  the  weigh-bridge  and  take  the  weight  oft'  the  weighing 
machinery,  so  that  it  may  be  run  over  by  engines  without  injury. 

Mr.  Sagnier  also  exhibits  a  good  weighing-machine  for  adjusting  the 
springs  of  locomotives.     It  has  ten  separate  bridges,  with  the  steelyards 
brought  close  together.     By  this  means  the  ten  wheels  of  an  engine  may 
be  simultaneously  weighed  and  the  springs  adjusted. 
CZb  J)e  continued.) 


DISTILLING   APPARATUS   AT   THE   PARIS    EXHIBITION. 
Exhibited  by  Messrs.  Vangindeetaelen  and  Co.,  Brussels. 

In  1862  Messrs.  Vanginder- 
taelen  and  Co.,  of  Brussels,  com- 
menced and  exhibited  a  new  dis- 
tilling apparatus,  of  which  the 
following  were  the  chief  features. 

The  ordinary  worm  Fig.  1,  as 
generally  used  in  distilleries  is 
liable  to  many  inconveniences. 
As  the  copper  tube  it  consists  of 
cannot  be  cleared  by  hand,  and 
for  this  reason,  as  well  as  on 
account  of  its  being  not  tinned, 
the  manner  in  which  the  dis- 
tillation used  to  be  performed 
is  a  most  insalubrious  one ;  also, 
the  way  the  vapours  travel  being 
a  \'ery  long  one,  the  operation 
generally  goes  on  too  slowly.  To 
do  away  with  all  these  objections 
which  have  been  urged  against 
the  existing  apparatus,  Messrs. 
Vangindertaelen  and  Co.  have 
executed  the  apparatus  shown 
(Fig.  2),  facsimiles  of  which  are 
stated  to  be  at  work  now  in 
several  distilleries  of  France  and 
Belgium. 

F  id.  Z. 


From  the  still  A,  the  vapours  pass  through  the  tube  a  into  the  rectifi- 
cator  B.  In  this  rectificator  (shown  on  a  larger  scale  in  Fig.  3)  which 
consists  of  a  cylindrical  vessel,  like  the  common  ones,  the  worm  is  super- 
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seded  by  a  series  of  chambers,  b,  b',  b-i,  surrounded  by  another  cylindrical 
vessel  C.  In  these  chambers  the  vapours  which  are  less  volatile,  are  con- 
densed and  pass  back  to  the  still  A,  through  the  pipe  a,  whereas  those 
which  are  not  condensed  ascend  to  the  cooler  D,  by  the  pipe  c.  The  con- 
struction of  this  cooler  also  varies  from  the  common  ones ;  in  this,  as  well 
as  in  the  rectificator,  the  worm  is  entirely  suppressed,  and  a  set  of  cylin- 
drical vessels,  the  one  inside  the  other,  substituted  for  it. 

FIGS        y^^  '^^^  remaining  parts  of  the 

distilling   operation    are    per- 

■^^y^  /  y     ^_jl  _jn_-^-  forns^d  in  a  manner  similar  to 

]^V^        /      x'^    fE,.        '^  the   common    means    of    dis 


In  the  Paris  Exhibition  the  inventor 
apparatus  of  the  same  general  character 
improvements  in  the  details. 


common  means 
tilling,  with  the  difference 
only  which  arises  from  the 
different  construction  of 
the  apparatus.  The  great 
superiority  of  this  contrivance 
over  the  worm  which  is  gene- 
rally used  is  striking  enough, 
but  as  we  have  not  had  an 
opportuuity  of  seeing  Messrs. 
Vangindertaelen's  apparatus 
at  work,  we  can  adduce  for 
the  present  no  other  evidence 
than  the  favourable  opinion  of 
the  Academie  Royale  de  Mede- 
cine  de  Belgiqne  was  recorded, 
and  the  medal  of  the  Jury  of 
the  International  Exhibition 
was  awarded  to  the  inventor, 
has  again  come  forward  with 
,    but    with    modifications   and 


AGRICULTURAL  ENGINE  TRIALS  AT   THE   ROYAL  AGRICUL- 
TURAL  SOCIETY'S  ANNUAL  SHOW  AT  BURY  ST.  EDMUND'S. 

According  to  the  conditions  laid  down  by  the  Royal  Agricultural  Society, 
the  engines  to  be  tested  were  divided  into  three  classes — namely,  fixed 
engines,  portable  engines  with  two  cylinders,  and  portable  engines  with 
one  cylinder.  The  trials  of  these  three  classes  were  carried  on  simultane- 
ously; but  it  will  be  convenient  that  we  should  consider  them  here  in  the 
order  abovenamed.  It  was  intended  that  the  trials  should  have  begun  on 
Wednesday,  the  10th  of -July,  and  finished  by  Saturday,  thelStb;  but  the 
arrangements  were  not  finished  in  time,  and  consequently  no  fair  com- 
mencement could  be  made  until  the  morning  of  the  12th,  and  the  proceed- 
ings being  further  delayed  by  bad  weather,  the  concluding  trial  of  the 
second  series  was  not  made  until  the  evening  of  Tuesday,  the  16th.  The 
results  of  the  trials  were  as  follows  :  — 

Fixed  ENGiifES. 
According  to  the  published  list,  twenty  fixed  engines  were  originally 
entered  for  trial,  but  of  these  only  six  were  ultimately  tested.  The  engines 
were  supplied  with  steam  from  the  boiler  belonging  to  the  society,  and 
being  fired  by  the  representative  of  each  maker  in  turn  as  his  engine  came 
under  trial.  By  the  society's  rules,  the  diameter  of  the  cylinder  of  each 
fixed  engine  tested  was  not  allowed  to  exceed  lljin.,  and  the  power  was 
estimated  at  the  rate  of  one  horse  power  for  each  10  circular  inches  of 
piston  area,  the  power  thus  obtained  being  that  upon  which  the  allowance 
of  fuel  was  based.  This  allowance  consisted  of  141b.  of  coal  and  lib.  of 
wood  per  horse  power,  an  engine  with  a  9in.  c)'linder  thus  having  allotted 
to  it  8-11-b.  of  wood  and  811b.  of  co:il.  The  maximum  pressure  of  steam 
permitted  was  501b.  per  square  inch.  In  commencing  each  trial,  the  con- 
nexions having  been  made  between  the  engine  to  be  tried  and  the  boiler, 
steam' was  got  up  in  the  latter  until  the  allowed  pressure  was  attained.  At 
the  same  time  the  engine  was  connected  to  the  friction-brake,  and  the 
latter  loaded  so  that,  when  the  engine  was  run  at  its  nominal  speed,  it 
would  develop  a  dynametrical  power  equal  to  the  power  at  which  it  was 
estimated  by  the  society's  rule.  When  steam  had  been  got  up  to  the 
required  pressure,  the  fire  was  cleared  out  of  the  boiler,  and  a  fresh  fire 
kindled  with  the  fuel  which  had  been  weighed  out  for  the  trial ;  and  the 
engine  was  then  started,  and  run  as  long  as  sufficient  steam  could  be  main- 
tained to  work  it  at  its  nominal  speed.  The  level  of  the  water  in  the 
boiler  was  noted  at  the  commencement  of  each  trial,  and  it  was  required 
to  be  at  the  same  level  at  its  termination.  The  time  run  by  each  engine 
was  calculated  not  by  the  actual  time  which  elapsed  between  the  beginning 
and  end  of  each  trial,  but  by  the  number  of  revolutions  recorded  by  the 
counter  attached  to  the  brake  ;  this  number,  divided  by  the  nominal 
number  of  revolutions  of  the  brake  per  minute,  giving  the   number  of 


minutes  of  what  was  termed,  for  convenience,  "mechanical  time."  During 
the  trials  of  the  fixed  engines,  the  boiler  was  in  all  cases  fed  with  cold 
water,  and  it  is  to  this  that  the  diminished  duty  performed  by  the  fixed 
engines  as  compared  with  the  portable  engines  per  pound  of  coal  is  to  some 
extent  due.  The  loss  of  heat  from  radiation  from  the  surfaces  of  the 
steam-pipes,  &c.,  was  also  greater  in  the  case  of  the  fixed  than  in  the 
portable  engines,  although  some  of  the  makers,  and  Messrs.  Clayton, 
Shuttleworth,  and  Co.  especially,  took  every  care  to  guard  against  this  as 
far  as  possible,  by  covering  the  connecting  steam-pipe  and  cylinders  with 
felt  laid  over  them.  The  powers  of  the  fixed  engines  tried,  together  with 
the  results  of  the  trial,  are  given  in  the  annexed  table,  No.  V.,  in  which  the 
engines  are  arranged  in  the  order  of  the  duty  performed  by  them. 

The  fixed  engine  submitted  for  trial  by  Messrs.  Clayton,  Shuttleworth, 
and  Co.  was,  like  the  other  engines  sent  by  that  firm,  excellently  propor- 
tioned, and  a  beautiful  specimen  of  workmanship.  It  is  a  horizontal 
engine,  with  the  cylinder  and  covers  steam-jacketted.  The  cylinder  has 
short  steam-ports,  there  being  an  exhaust-port  for  each  end  ;  and  the  slide- 
valve  is  fitted  with  an  expansion-valve  working  on  the  back,  the  main  slide 
and  the  expansion-valve  being  each  driven  by  an  eccentric.  It  had  been 
intended  by  the  makers  to  run  the  engine  at  a  speed  more  greatly  ia 
excess  of  the  nominal  speed  than  that  at  which  it  was  actually  worked 
during  the  trial,  but  an  objection  having  been  made  to  this,  the  eccentrics 
were  altered  at  the  last  moment,  and  the  engine  run  without  any  pre- 
liminary trial  to  test  the  adjustment  of  the  valves  having  been  made.  The 
speed  of  the  enerine  having  been  thus  altered  necessitated  its  being  worked 
with  the  governor  disconnected.  At  the  reduced  speed  at  which  it  was 
worked,  it  will  be  seen  by  the  table  that  the  engine  "overran"  its  nominal 
rate  to  the  extent  of  a  little  over  16  per  cent.  When,  as  was  the  case 
at  Bury,  the  boiler  from  which  the  steam  is  obtained  is  of  sufficient  size 
to  furnish  an  abundant  supply  without  forcing  the  fire,  "overrunning" 
is  a  decided  advantage,  as  it  lessens  the  loss  of  heat  by  radiation  during 
a  trial,  by  reducing  the  time  during  which  that  radiation  goes  on.  In 
the  case  of  Messrs.  Clayton's  fixed  engine,  however,  the  actual  running 
time  was  greater  than  that  of  any  of  the  other  competitors,  and  the 
amount  of  overrunning  was  by  no  means  excessively  great. 

The  Reading  Ironworks  Company's  engine,  like  Messrs.  Clayton,  Shut- 
tleworth, and  Co.'s,  was  a  horizontal  engine,  with  the  cylinder  and  covers 
steam-jacketted,  and  it  was  fitted  with  a  somewhat  similar  arrangement 
of  slide  and  expansion  valves,  the  main  slide-valves,  however,  having  the 
pressure  taken  off  the  back  of  them  by  rings  working  against  faces  on  the 
steam-chest  cover.  To  enable  these  rings  to  be  applied, without  interfering 
with  the  expansion-valve,  the  main  slide  is  in  the  form  of  a  kind  of 
skeleton  box,  open  at  the  ends.  The  pair  of  main  valves,  one  for  each 
end  of  the  cylinder,  form  the  side  of  this  box  next  the  cylinder  face,  and 
the  expansion  valves  work  directly  on  the  back  of  them,  whilst  the  opposite 
side  of  the  box  carries  the  rings  bearing  against  the  steam-chest  cover. 
In  the  Reading  engine  the  cut-off  is  regulated  by  the  governor.  The 
workmanship  of  the  engine  was  very  good  throughout,  and  it  probably 
would  have  made  a  still  better  run  if  it  had  not  been  for  one  of  the  crank- 
shaft bearings  running  rather  hot  at  the  beginning  of  the  trial.  The  fan, 
by  which,  as  we  mentioned  last  week,  the  draught  was  maintained  in  the 
chimney  of  the  boiler,  also  failed  for  some  minutes  through  the  spindle 
seizing,  whilst  the  Reading  Company's  engine  was  being  tested,  and  thus 
caused  the  steam  pressure  to  fall  about  151b.  The  fact  of  the  cut-off 
being  adjustable,  however,  enabled  the  engine  to  be  kept  steadily  at  work, 
notwithstanding  this  fall  of  pressure,  at  the  expense,  of  course,  of  a  certain 
extra  expenditure  of  steam. 

Messrs.  Tuxford  and  Sons'  engine  was  another  good  specimen  of  work- 
manship. Like  those  above  mentioned,  it  is  a  horizontal  engine.  The 
cylinder  is  steam-jacketted,  and  the  distribution  of  the  ste.am  is  effected  by 
a  slide-valve,  with  expansion-valve  working  on  the  back.  The  engine 
worked  very  steadily  and  well ;  but  the  pressure  of  steam  tvas  rather  below 
the  mark  during  the  whole  of  the  trial,  the  averiige  pressure  probably  not 
being  more  than  471bs. 

The  engine  sent  by  Messrs.  Deacon  and  Wood,  of  the  Kennet  Ironworks, 
Reading,  differed  from  any  of  the  others  exhibited,  being  a  horizontal 
oscillating  engine,  fitted  with  a  peculiar  arrangement  of  valves  patented 
by  the  manufacturers.  The  cylinder  is  provided  on  one  side  with  faces 
formed  on  it  near  the  end,  these  faces  bearing  against  the  one  side 
of  an  oscillating  plate,  the  other  side  of  which  it,  in  its  turn,  bears  against 
fixed  faces  on  the  engine-frame.  These  last  mentioned  faces  have  steam 
and  exhaust  ports  formed  in  them,  which,  if  it  were  not  for  the  interposed 
plate,  would  admit  steam  to  and  release  it  from,  the  ports  in  the  cylinder 
faces  in  the  same  manner  as  in  many  oscillating  engines  in  which  the 
distribution  of  the  steam  is  effected  by  the  oscillation  of  the  cylinder. 
The  interposed  plate,  however,  has  openings  formed  in  it ;  and  having  an 
oscillating  motion  imparted  to  it  by  an  eccentric  on  the  crank-shaft,  it 
acts  the  part  of  an  expansion-valve,  and  effects  the  cut-off  at  any  desired 
point,  according  to  the  position  in  which  the  eccentric  is  set.  The  arrange- 
ment is  an  ingenious  one^  but  we  fear  that  the  rubbing  surfaces  will  be 
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fcmnd  to  wear  unequally,  and  that  tbey  will  consequently  be  difficult  to 
keep  tight  after  the  engine  has  been  at  work  some  time. 

The  two  remaining  engines,  namely,  that  by  J.  J.  Kawlings,  of  Mel- 
bouin,  and  that  of  Henry  Kinsey,  Nottingham,  were  both  of  the  ordinary 
horizontal  type,  fitted  with  common  slide  valves  and  no  expansion  gear. 
Tbey  wereof  good  plain  workmanship,  and  construction  generally.  Kinsey's 
engine  has  ahoUow  base  plate,  which  serves  as  a  water  heater,  the  exhaust 
steam  being  turned  into  it ;  and  this  base  plate  is  of  very  neat  and  sub- 
stantial design,>as,  indeed,  are  all  the  details  of  the  engine. 


Uottble-Ctlindee  Poetable  Engines. 
'In  this  class,  as  in  that  of  the  above  noticed,  the  number  of  entries 
greatly  exceeded  that  of  the  engines  actually  tried,  the  former  number 
being  ten  and  the  latter  six.  The  conditions  of  trial  were  somewhat 
different  to  those  adopted  for  the  fixed  engines.  The  pressure  of  steam 
permittedwaS  801b.,  and  the  power  for  each  9  circular  inches  of  the  com- 
bined area  of  the  two  pistons.  The  engines  had  also  to  be  tested  with  two 
different  loads,  the  first  load  being  such  that  each  engine,  when  working 
atits  nominal  speed,  developed  a  dynametrical  power  equal  to  that  estimated 
by  the  rule  just  mentioned,  and  the  second  load  being  50  per  cent,  in  excess 
of  the  first.  The  method  of  carrying  out  the  trials  was  also  somewhat 
varied.  In  the  case  of  the  portable  engines,  each  engine  of  whatever  size 
had  an  uniform  quantity  of  81b.  of  wood  and  3-2cwt.  of  coal  weighed  out 
to  it,  as  much  of  this  fuel  as  might  be  necessary  being  used  for  raising 
steam  to  the  working  pressure,  and  the  remainder  being  weighed  back, 
and  the  quantity  thus  returned  noted.  The  engine  to  be  tested  being  con- 
nected to  the  friction  brake,  and  steam  being  up,  the  engine  was  started, 
and  run  as  long  as  it  could  work  under  its  load  at  a  proper  speed,  care 
being  taken  that  the  throttle  valve  was  full  open,  and  that  the  most  pos- 
sible care  had  been  taken  of  the  fire,  or,  in  other  words,  that  the  fire  had  not 
been  allowed  to  become  dull,  with  a  view  of  allowing  the  steam  pressiiye 
to  fall,  and  at  the  same  time  storing  up  in  the  firebox  a  quantity  of  fael 
which  would  be  available  in  the  ensuing  trial. 

When  the  engine  had  been  thus  "run  down,"  a  further  supply  oP  eoal 
was  weighed  out  to  it,  the  quantity  being,  for  the  first  or  light-load  series 
of  trials,  141b.  per  horse  power,  estimated  by  the  society's  rule,  this  cor- 
responding, as  we  have  said,  in  the  case  of  the  double-cylinder  engines, 
to  141b.  for  each  9  circular  inches  of  the  combined  area  of  the  two-  pstons. 
It  was  at  first  intended  that  the  same  allowance  should  have  beea  made 
for  the  second  series  of  trials ;  but  owing  to  the  delays  which  had  taken 
place  before  these  second  trials  were  commenced,  the  allowance  was,  to 
save  time,  reduced  to  lOlb.  per  estimated  horse  power.  As  the  load  on  the 
brake  had  at  the  same  time  been  increased  one-balf,  this  allowance  cor- 
responded to  6  2-3lb.  per  dynametrical  horse  pi)wer  developed  by  the 
engine  when  running  at  its  nominal  speed.  The  time  ran  by  each  engine 
was  calculated  in  the  same  way  as  in  the  case  of  the  fixed  engines,  and 
the  results  of  both  series  of  trials,  as  far  as  the  double-cylinder  engines 
were  concerned,  are  given  by  ti:e  annexed  tables,  Nos.  I.  and  II. 

In  the  first  series  of  trials  the  best  duty  was  done  by  Messrs.  Clayton, 
Shuttleworth,  and  Co.'s  engine;  but  in  the  second  series  this  engine  fell 
into  the  third  place,  a  result  to  a  great  extent  due  to  the  fire  having  become 
cUnkered  up  during  the  early  part  of  the  trial.     The  engine  was  in  fact 
short  of  steam  during  the  whole  of  the  second  experiment,  and  the  pres- 
sure rarely  exceeded  7Vlb.     Like  the  stationary  engine  by  the  same  firm, 
Messrs.  Clayton's  double-cylinder  portable  engine  is  well  designed,  and 
the  workmanship  is  of  the  best  class  throughout.     The  cylinders  are  steam 
jacketted,  and  are   moreover  placed  in  tlie  upper  part  of  the  smokebox 
where  the  exterior  of  the  jackets  are  exposed  to  the  hot  escaping  gases. 
This   arrangement  has  been  long  used  by  these  makers  with  very  good 
results.     The  cylinder  covers  are  also  jacketted.  In  their  engines  tried  bhis 
year,  Messrs.  Clayton  and  Co.  have  added  a  steam  dome  placed  on  |the  top 
of  the  firebox  casing,  the  steam  for  the  cylinders  being  taken  from  this 
•  dome.     The  steam  jackets  have  a  separate  communication  with  the  boiler, 
;vnd  from  their  position  they  must  to  some  extent  act  as  superheaters.  The 
position   of  the   cylinders    also  allows    of  the  exhaust  being    conducted 
away  directly.      The  arrangement   of    slide  and    expansion    valve    used 
on   both   Messjs.  Clayton's    portable    engini's    tested    at    Bury  was  the 
same  as  that  employed   on   their  stationary   engine,   and   the   eccentric 
working  the  expansion  valve  was  shifted  after  the  completion  of  the  first 
series  of  trials,  so  that  both  their  engines  worked  with  a  later  cut-oft"  when 
driving  the  heavier  than  they  did  wlieu  working  under  the  lighter  load. 
In  connection  with   their  portable  engines  Messrs.  Clayton  used  a  feed- 
water  heater,  into  which  a  portion  of  the  exhaust  steam  was  turned.    This 
beater  consists  of  a  wooden  box  fitted  with  connections  for  the  steam-pipe 
leading  from  the  exhaust  and  for  the  pump  suction  pipe.  That  portion  of  the 
exhaust  steam  which  is  not  condensed  by   contact  with  the  water  entering 
the  top  of  the  box   passes    up  through  a   number  of  small  tubes,  almost 
closed  at  their  upper  ends,  and  surrounded  by  a  larger  tube  having  a  bell- 
mouth  at   its  upper  end.     Into   this   tube  the  water  to   be  heated  was 
■  constantly  poured  by  hand  during  the  trials  at  Bury,  this  water  absorbing 


a  portion  of  the  heat  from  the  steam  escaping  through  the  small  pipes, 
before  it  entered  the  box,  and  was  brought  directly  in  contact  with  the 
exhaust  steam.  The  arrangement  is  very  effective,  the  water  being  heated 
very  nearly  to  the  boiling  point;  but  in  regular  practice  it  would,  of 
course,  be  impracticable  to  keep  a  mar>  employed  poiaring  in  the  water 
a  canful  at  a  time,  as  was-  done  during  the  trials.  Fo?  regular  work, 
therefore,  Messrs.  Clayton,  omit  that  portion  of  the  apparatus  which 
necessicates  the  hand-feeding,  .at  the  same-  time  sacrificing  a  few  degrees 
of  temperature  imparted  to  tha  water.. 

Messrs.  Ransomes  and  Sims'^  doublo-ayJihderportabte  engine  was  of  the 
same- class  as  that  exhibiiad  by  them  at  the  Paris  Exhibition.  The  cylinders 
and  cavers  are  steam-jacketted,  and  the  alide-valves  fcar/a  the  pressure  taken, 
off  the  back  by  rings  worlring  against  tha-steam-chesi  aovers.  The  arrange- 
ment of  main  slides  and>  6xpansion-va^.es-is,.in  fact,,  very  similar  to  that 
which  we  have  already  described  as  being  used  bjt  the  Reading  Company, 
but  instead  of  the  back  of  each  valve-being  fitted  with  four  small  rings, 
one  large  ring  only  is  employed — a  more  simple  arrangement.  One  of  the 
main  features  of  Messr.^..Ransome  and  Sims's  engines  is  their  feed-water 
heater,  which  is  neatly,  arranged  in  the  smoke-4>05..  This  heater  consists 
of  a  copper  vessel  of  Qjform,  the  top.  of  this-  vessel  bei-ng  connected  with 
the  exhaust  by  a  short  pipe.  The  pump  with  whieli  each  engine  is  fitted  has 
two  independent  barvels-and  plungers,, both  of  the  sajae  size,  one  of  thesa 
pumps  lifting  the  water  from  the  sapply-tub  and  delivering  into  the  heater, 
and  the  other  drawisig  it  from  the  heater  and  forcing  it  into  the  boiler. 
The  water  raised  by  the  first  pump  is  delivered  into  the  heater  through  a 
perforated  pipe,  which  throws  it  in  fine  streaiBo  through  the  exhaust  steam 
as  the  latter  enters- tlie  beater.  The  pumps  aj'e  fitted  with  a  very  neatly 
designed  arrangement  of  cock,  by  which  the- supply  of  water  to  the  boiler 
can  be  regulated,  audi  which,  enables  either  hot  or  cold  water  to  be  pumped  V 
into  the  latter  at  pleasure.  Do-ing  the  trials,  at  Bury,  Messrs.  Ransome's  ; 
engines  ran  very  steadily,  and  did  their  woi;k  welk 

Messrs.  Tuxford  and  Sons'  ctsuble-cylindsr  engine  was  chiefly  remarkable,  v 
for  the  great  size  of  the  boile;',.  which  far  sxoeeded  that  of  any  of  the  oth3L->- 
eiigines.  The  cylinder?,,  wliich  were  pkced  horiaontally  on  the  top  of  i 
the  fire-box,  v^ere  steam-iK.akettcd,  and  the  slide  valves  had  expansion  , 
valves  working, on  their  backs..  The  aurangemeat  of  feed-water  ber.ter, 
employed  was  similar  in  principle  to  that  used  by  Messrs.  Clayton,  ,aud  i 
the  tempefhture  of  the  feed,  was  geneiaJly  from  200°  to  210'. 

The  doubie-cylinder  engine  subruitted  for  trial  by  Messrs.  Brown^aqd 
May  was  one  of  their  ordinary  engini's- vvithout  special  "racing"  appliances, 
and  considgring  this,  its  performanos  was  exceedingly  good.  The  cylinders, 
which  weje  cast  together  and  ptacgd  oa  the  firebox  with  the  steair. -chests 
outside,  s>s  in  Messrs.  Kaunsomes's  engine,  were  not  steaiu-jacketted,  ayd  the 
slide-valves  were  of  tine  ordinary  kind,  there  being  no  separate  e.\Tiansion- 
valve.  'i'he  feed-water  was  heated  by  turning  a  portion  of  the  exha-a^t steam 
into  tb«  vessel  from  the  suction-pipe  of  the  pump  was  led.  In  the-aourse  of 
the  second  trial  the  belt  connecting  the  engine  to  the  brake- came  off 
twice^  and  this  caused  some  loss  of  time,  and  no  doubt  lessecud'.tp  some 
exteat  the  duty  that  would  have  been  performed. 


Single- CTWNDEE  Poetable  Engines. 
The  trials  of  the  single-cylinder  portable  engines  were  aonducted  ii* 
precisely  tho  same  manner  as  those  of  the  engines  with  iw.o  cylinileis  j 
but  the  pressure  of  steam  allowed  was  only  501b.  per  squ',x',e  inch,  and  i)v 
giving  out  the  allowances  of  coal,  and  proportioning  tlje  loads  on  the- 
brakes,  the  power  of  each  engine  was  estimated  at  the  rate  of  one  tors© 
power  for  each  ten  circular  inches  of  piston  area.  'Xhc  single-cjtiader 
engines,  like  those  with  two  cylinders,  were  each  tcs^sd  with  two  loads, 
the  second  being  50  per  cent,  greater  than  the  first;:  and  the  ri'3'j.lts  of 
the  two  series  of  trials  are  given  in  the  annexed  ti>.Ves,  Nos.  Ill,  apd  IV. 
We  shall  make  a  few  remarks  upon  the  engines  ii\  the  order  in  which  they 
stand  in  the  first  of  these  two  tables ;  but  the  space  at  our  disposal  will 
not  allow  us  to  do  more  than  touch  upon  sosge  of  the  more  prominent 
features. 

The  single-cylinder  engines  exhibited  by  Messrs.  Clayton,  Shuttleworth, 
and  Co.,  Messrs.  Tuxford  and  Sons,  Messrs.  Kansome  and  Situs,  and  Messrs. 
Brown  and  May,  practically  embodied  tho  same  principal  features  of  con- 
struction as  the  double-cylinder  engines  by  the  same  firms,  and  as  we  have 
already  alluded  to  these  features,  it  will  be  unnecessary  for  us  to  say  more 
about  them. 

In  their  single-cylinder  portable  engine  the  Reading  Company_^have 
embodied  most  of  the  features  of  their  fixed  engine  already  mentfoned. 
Tlie  expansion-valve,  however,  is  not  acted  on  by  the  governor,  but  it  is 
adjustable  by  hand  whilst  the  engine  is  running.  Towards  the  end  of  the 
first  trial  the  engine  was,  by  thus  altering  the  degree  of  expansion,  kept 
running  until  the  pressure  of  steam  iu  the  boiler  fell  to  181b.  In  the 
second  trial  the  expansion-valves  were  not  touched  after  the  engine  was 
started.  The  duty  performed  by  this  engine  on  its  second  trial  was  the 
greatest  performed  by  any  of  the  engines  tested,  the  consumption  of  coal 
per  dynniuetiieal  horse-power  per  hour  being,  as  will  be  seen  by  referring 
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TABLE  No.  I.— Portable  Engines  witii 

Double  Ctlindebs. 

— 1st  Series  of  Trials. 

~ 

is 

P..IO 

s  e 

o 

1- 

S  MO 

Size  of 
Cylinders. 

Average     dyname- 
trical  power  de- 
veloped    duiing 
trial. 

III 

o  o  — 

Average   speed    of 
engine       during 
trial    in    revolu- 
tions per  minute. 

1 

< 

Mechanical      time 
run  =  total  num- 
ber of  revolutions 
-^nominal  speed. 

Period  of  admission 
of  the  steam  in 
parts      of      the 
stroke. 

<^      1      £.. 

O  o  o 

a  s 

Maker's  Name. 

1 

s 

• 
P 

Consumptio 
coal  per  d 
trical  hors 
per  hour. 

-Clayton,  Shuttlewortli,  and  Co. 

12 
12 
14 
12 

15-12 
15-12 

14-22 
12-5 

in. 
8i 

8i 
8 

7i 

in. 
12 

12 

12 

12 

17-79 
16-44 
14-12 
13-21 

110 
120 
125 
130 

125-3 

134-4 
123-8 
137-4 

hrs.     min. 
4         0 

3       19i 

3       30 

3      11 

hrs.      min. 
4      42-V 

3      43i 

3      28 

3      22 

(i 

A 
s 

0" 

lbs. 
2-97 

3-76 

4-04 

4-15 

TABLE  II. — Portable  Engines  with  Double  Cylindees. — 2n-d  Series  oe  Trials. 


o 

Power  to  which  the  en- 
gine was  to  be  tested 
according  to  the  Royal 
Agricultural  Society's 
rules. 

Size  of 
Cylinders. 

.-  a. 
B  g 

■5"   S 

^.  o  s 
s;  c,-3 

< 

u 

S3 

III 

<; 

p 
o 
S 

Mechanical  time  run  = 
total  number  of  revo- 
lutions    -^     nominal 
speed. 

O    O    13 

■gc5 

a 

^     3 

Maker's  Name. 

1 

9 

:§-=  S 
O 

TiirfnTfl  an d  Sons         

14 
12 
12 
12 

21-33 

22-18 
22-18 
18-65 

in. 

8 

8i 

in. 
1-2 

12 

12 

12 

26-93 
26-11 

125 
120 
110 
130 

144-7 
129-4 

hrs^.    min. 

1    38 
1    30i 

hrs.    min. 
2       6 

1     59 

1    46i 

1     30i 

about  -|^-tli 

lb. 
3-17 

3-35 

Clayton  Sliuttlewortli,  and  Co 

3-75 

Brown  and  jMjiv       .       

4-42 

TABLE  III. — Portable  Engines  with  Single  Cylinders. — Isi  Series  of  Trials. 


p-~ 

it 

Power  by  the  Royal 
Agricultural   So- 
ciety's rule. 

Size  of 
Cylinders. 

Average     dyname- 
trical  horse  power 
developed  during 
trial. 

Nominal  speed    of 
engine  in  revolu- 
tions per  minute. 

Average   speed    of 
engine       during 
trials,  in  revolu- 
tions per  minute. 

g 

Maker's  Name. 

1 

5 

0 
0 

H 

< 

Clayton,  Shuttlewortli  and  Co 

8 
8 
10 
10 
8 
8 
8 
8 
8 
7 
8 
8 
8 
10 
7 
7 
6 
8 
8 

8-1 
8-1 
10 
10 
8-1 
8-1 
&55 
7-87 
9-5 
7'22 
8-1 
7-65 
8-55 
10 
6-4 
7-43 
6-4 
6-4 
8-32 

in. 
9 

9 

10 
10 

9 

9 

H 

8f 
9J 
8i 
9 
8i 
9i 
10 
8 

8f 
8 
8 
9J 

in. 

12 

12 
18 
13 
14 
14 
14 
12 
12 
13 
14 
12 
12 
12 
12 
13 
12 
12 
12 

11-03 
8-26 
1005 
10-37 
7-93 
9-55 
8-55 

9-8 

7-65 

8-9 

6-88 

9-64 

6-18 
7-69 
6-66 

5-88 
8-51 

120 
125 
120 
150 
120 
120 

130 
120 
120 
125 
120 
120 
130 
220 
125 
120 
145 
130 

163-4 
127-4 
123-5 
155-5 
117-6 
141-6 

123-8 

127-1 

131-2 

108' 

135-4 

212-5 

129-3 

125 

133-4 

134-2 

hrs.    min. 
3     17* 

Tuxford  and  Sons    

3     51i 

The  Reading  Ironworks  Company  

Ransomes  and  Sims    

3       5i 
3       IJ 
3      1 

2    22-^- 
2    44 

2    20 
2      7^ 

1  59 

2  15 
1    47 

1    53 
1    31 
1    24 
1    30^ 
1      3-^ 

W.  Allchin  and  Son    

Holmes  and  Sons    

Marshall,  Sons  Co 

Huston  Proctor  and  Co 

Barrows  and  Carraicbael  

■Charles  Buvrell   

Riches  and  Watts  

Catchpool  and  Thompson  

E.  R.  and  F.  Turner 

Nalder  and  Nalder 

Philip  and  Henry  Philip  Gibbons    

TV.  S.  Underbill 

"William  Pickford  Wilkins    

Prederick  Savage 

p  S  -'< 


S  "  o  o 


hrs.    min. 
4    29 


56 
30 


44 
29 
26 
15 

5 

I5 

Of 
51i 
49i 
34i 
27-i 
24 

5 


.2^SJ 

P4 


Ib. 
3-12 

3-55 

4-42 

4-55 

4-7 

4-97 

5-12 

5-63 

5-75 

6-22 

6-72 

6-91 

6-93 

7-53 

7-69 

8-91 

9-6 

10 

12-92 


23 
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TABLE  No.  IV.— PoETABLE  Engines  with  Single  Ctlinbees.— 2nd  Seeies  op  Teiais. 


Makee's  Name. 


The  Eeading  Ironworks  Co 

Clayton,  Shuttleworth,  and  Co. 

Tuxford  and  Sous    

Ransomes  and  Sims 

W.  Allchin  and  Son  

Brown  and  May 

Marshall,  Sons,  and  Co 

Barrows  and  Carmichael   

Holmes  and  Sous  

Huston,  Proctor  and  Co 

Charles  Burrell  

Nalder  and  Nalder 

W.  S.  Uuderhill 


30 


10 


15 

12-15 

12-15 

15 

12-15 

12-15 

11-8 

10'83 

12-82 

14-25 

12-15 


Size  of 

Cylinders. 


10 
9 
9 

10 
9 
9 


9f 
9 


18 
12 
12 
13 
14 
14 
12 
13 
14 
12 
14 
12 
12 


St- 


ag's 


16-06 

18-22 

12 

14-79 

12-36 


13-14 
13-02 
14-43 
12-51 
10-89 
9-05 


o  3 


120 
120 
12o 
150 
120 
120 
130 
120 

120 
125 
220 
120 


®  »  IS 


S..5S 


128-5 
179-9 
123-5 
147-9 
122-1 


145-7 

121-6 
128-7 
249-7 
133-2 


hrs. 
2 

1 

2 
1 
1 


min. 
27i 

38^ 

15 

48^ 
40 


6i 
18 
141 
58i 
511 
53 


II  6  a 

oog 


lirs. 
2 


min. 
39i 

27i 

13^ 

47 

414 

30t 

20J 

20J 

19i 

151 

0 

o8i 

50 


-.  n  '^ 
.2-0  s 

-^       o 

S.       p. 


lbs. 
2-54 

2-71 

2-98 

3-64 

3-93 

4-41 

4-95 

4-95 

501 

5-29 

6-66 

G-8 

7-99 


TABLE  v.— Fixed  Engines. 


Name  oe  Makee. 


Clayton,  Shuttleworth,  and  Co. ... 
The  Reading  Ironworks  Company 

Tusford  and  Sons 

Deacon  and  Wood 

J.  J.  Rawlings  

Henry  Kinse}-    


g  « 

go 

■5  to 
a  a 
o— • 

|25 


10 
10 
10 


10 


10 

13-22 

10 
7-86 
7-86 

10 


Size  of 
Cylinders. 


in. 
10 

lli- 

10 

8J 

10 


m. 
20 

20 

14 

14 

16 

16 


C3ra 


g.---       I 


-3  ".2 

60S  a 
S5  °  3 


11-66 
14-5 

30-57 
7-91 
8-35 

10-98 


110 
100 
125 
110 
115 
100 


128-3 
109-0 
132-2 
110-6 
121-5 
109-8 


hrs.    min. 

2     42 


13i 

14 

lOi 

41f 

37 


_o.2 
II -3  "5 

O   o 


:.:3  c 


lirs.     min. 
3       9 

2     26* 

21f 

Hi 

47i 
46J- 


s  ~  ® 

-5"3  c 
s  =  ii 


lb. 
4-44 

5-73 

5-92 

6-4 

7-81 

7-88 


to  the  tabic,  only  2-5  lib.  We  need  only  say  here  that  it  speaks  well  for  the 
design  and  workmanship  of  the  engine,  as  well  as  for  the  care  and  judgment 
with  which  it  was  worked  during  the  trial. 

In  AUchin's  (mgine  the  cylinder  is  placed  in  the  smoke-box,  but  it  is 
not  provided  with  a  stoam-jacket ;  the  expansion-valve,  which  works  on 
the  buck  of  the  main  valve,  is  adjustable' by  hand  whilst  the  engine  is 
running.     The  engine  is  carried  on  springs  at  the  fire-box  end. 

The  engine  sent  by  Messrs.  Marshall  had  a  misliap  on  the  occasion  of  its 
first  trial,  the  nozzle  having  been,  by  some  negligence,  removed  from  the 
blast  pipe.  The  consequence  was,  that  in  order  to  niiiintaiii  steam,  the 
jet  had  to  be  kept  going  a  great  part  of  the  time,  and  the  duty  per- 
formed was,  therefore,  somewhat  less  than  it  otherwise  wonld  have  been. 
The  design  and  workmanship  of  Messrs.  Marshall's  engine  is  very  good 
-throughout.  The  cylinder  is  steam-jacketted,  and  the  piston-rod,  valve 
spindles,  and  guide  bars  are  of  steel.  The  feed-water  is  heated  by  turning 
a  portion  of  the  exhaust  steam  into  the  supply  tub,  and  also  by  forcing  the 
water  through  a  heater  placed  in  the  upper  part  of  the  smoke-box.  The 
boiler  is  strongly  made,  and  it  is  intended,  under  ordinary  circumstances, 
to  be  worked  at  a  pressnre  of  801b.,  the  steam  being  then  cut  oft' in  the 
cylinder  at  one-sixth  of  the  stroke. 

Messrs.  Ruston,  Proctor,  and  Co.'s  engine  was  one  of  their  ordinary 
class,  and  it  was  chiefly  noticeable  for  strong  proportions  and  good  plain 
•workmanship.     On  the   completion  of  the  first  trial  of  Messrs.  Ruston, 


Proctor,  and  Co.'s  engine,  some  interesting  experiments  were  made 
to  determine  the  power  to  whicli  the  engine  could  be  worked. 
For  this  purpose  the  pressure  of  steam  was  increased  to  751b.  and 
weight  added  to  the  br.ike,  the  result  being  ultimately  that,  when 
running  at  133  revolutions  per  minute,  the  engines  developed  21J- dyna- 
metrical  horse  power  without  inconvenience,  there  being  an  abundant 
sup))ly  of  steam.  The  engine  was,  us  will  be  seen  by  the  table  nominally 
of  S-horse  power  only  ;  but  Messrs.  Ruston,  Proctor,  and  Co.'s  employ 
much  larger  cylinders  than  other  makers  in  proportion  to  the  nominal 
power  of  their  engines. 

In  Barrows  and  Carmichael's  engine,  the  underside  of  the  cylinder  is 
exposed  to  the  steam,  and  a  steam  belt,  equal  in  width  to  about  half  the 
length  of  the  cylinder,  is  also  carried  round  it.  The  crosshead  is  guided 
by  a  single-slotted  guide-bar  placed  below  it,  the  crosshead  being  arranged 
so  as  to  clip  this  bar — a  simple  and  neat  arrangement.  The  feed  pump  is 
of  the  long  stroke  class,  and  is  worked  from  the  crosshead.  Riches  and 
Watt's  engine  has  the  cylinder  placed  in  the  smokebox,  but  without  a 
steam  jacket.  It  is  fitted  with  an  expansion  valve,  working  on  tlie  back 
of  the  main  slide,  and  there  is  a  steam  dome  on  the  top  of  the  firebox 
casing.  The  feed-water  is  heated  by  a  heater  composed  of  six  brass  tubes 
phu-ed  across  the  smokebox.  Catchpool  and  Thompson's  and  Turner's  trial 
engines  were  of  the  ordinary  class  constructed  by  those  makers. 

The  engine  sent  for  trial  by   Messrs.  Nalder  and  Nalder,  probably  in- 
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eluded  a  greater  number  of  peculiarities  of  construction  than  any  engine 
exhibited  at  Bury.  It  was  specially  intended  by  the  makers  for  working 
at  a  high  speed  :  but  the  design  is  in  many  respects  defective.  Thus  the 
cylinder  is  not  steamjacketted,  and  the  distribution  is  effected  by  an  ordi- 
nary slide  valve  cutting  off  at  half-stroke.  This  lateness  of  the  cut-off 
renders  it  necessary  to  wire-draw  the  steam  considerably  when  the  engine 
is  running  with  a  moderate  load,  and  it  is  probable  that  it  was 
this.  combined  with  want  of  protection  for  the  cylinder, 
which  made  the  engine  take  a  comparatively  low  place  in  the 
■  trials  at  Bury.  On  Nalder's  engine  the  eccentric  rod,  instead  of 
being  coupled  to  the  valve-spindle  by  a  joint  and  pin  in  the  usual  way,  is 
connected  to  it  by  a  fiat  spring,  which  bends  to  allow  of  the  angular 
movement  of  the  eccentric  rod.  A  similar  form  of  attachment  is  used 
for  connecting  the  pump-rod  and  plunger.  The  safety-valve  lever  is 
formed  of  a  spring,  so  that  no  spring-balance  is  required.  We  fear  that 
this  arrangement  allows  the  valve  to  have  but  a  very  small  amount  of 
lift.  The  governor  is  of  a  peculiar  construction,  which  we  coiild  scarcely 
explain  without  drawings.  The  balls  are  carried  by  a  pair  of  spring 
arms  fixed  to  the  crank  shaft,  and  as  they  open  they  shift  a  sliding 
collar  along  this  shaft,  the  motion  of  the  collar  being  communicated  by  an 
arm  and  light  spindle  to  the  throttle-valve.  The  wheels  on  which  the 
engine  is  mounted  have  cast-iron  bosses  and  rims  and  very  light  wrought- 
iron  spokes.  The  rims  have  a  number  of  slots  cast  through  them,  one 
between  each  spoke,  these  slots  allowing  the  drags  when  put  on  the  wheel 
being  secured  by  bolts  passed  through  them.  When  the  engine  is  at 
work  also  it  is  securely  fixed  by  connecting  the  top  of  each  hind  wheel 
to  the  bottom  of  the  corresponding  front  wheels  by  means  of  a  pair  of 
bars  placed  one  on  each  side  of  the  wheels  and  secured  to  them  by  bolts 
passing  through  the  slots  in  the  rims.  The  engine  is  altogether  one  which 
will  well  repay  examination. 

Of  the  remaining  engines  those  by  Gibbons  and  Underbill  are  of  the 
ordinary  class  ;  and  of  Savage's,  which  is  a  traction  engine,  we  have 
spoken  elsewhere.  Wilkin's  engine  differs  from  any  of  the  others  exhi- 
bited in  the  peculiar  shape  of  the  fire-box,  which  is  formed  by  a  gradual 
deepening  of  the  boiler.  The  latter  thus  has  in  side  elevation  a  shape 
resembling  that  of  a  funnel,  the  barrel  representing  the  spout  and  the 
enlarged  portion  the  fire-box  casing.  The  fire-box  proper  is  thus  entirely 
enclosed  by  a  water  casing.  The  back  end  of  the  boiler  is  secured  by 
bolts,  so  that  by  driving  back  the  tubes  the  fire-box  can  be  taken  out  for 
the  purpose  of  cleaning. 

[We  are  indebted  to  the  courtesy  of  the  editor  of  "  Engineering"  for  a 
copy  of  the  report  of  these  trials  in  time  for  publication  in  the  present 
number. — En.  Aetizax.] 
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ON    THE    W^ATER    SUPPLY    OF    THE    METROPOLIS. 

•By  Edwaed  FKAi«"K;LAs:D,  Esq.,  E.R.S.,  Professor  of  Chemistry,  R.I. 
{^Continued  from  page  163.) 

The  organic  matters  containing  nitrogen  which  occur  dissolved  in 
water,  are  chiefly,  if  nob  entirely,  of  animal  origin,  beiag  derived  either 
from  sewage  or  manured  land ;  be  their  origin,  however,  animal  or 
vegetable,  no  distinction  founded  Upon  their  source  can  be  drawn  between 
their  respective  noxious  qualities.  After  admixture  with  spring  or  river 
water,  these  noxious  organic  matters  undergo  slow  oxidation,  by  which 
they  are  finally  resolved  into  comparatively  innocuous  mineral  compounds; 
their  carbon  is  converted  into  carbonic  acid,  and  their  hydrogen  into  water; 
and  these  products  can  no  longer  be  identified  in  the  aerated  waters  of  the 
river  or  spring ;  but  the  nitrogen  is  converted  into  nitrous  and  nitric  acids, 
which,  combining  with  the  bases  contained  in  most  waters,  remain  dis- 
solved, and  constitute  a  record  of  the  sewage  or  other  analogous  contami- 
nation to  which  the  water  has  been  subject.  With  certain  corrections, 
presently  to  be  mentioned,  the  analytical  determination  of  the  nitrogen 
contained  in  these  salts  and  in  the  form  of  ammonia,  writes,  as  it  were, 
the  history  of  the  water,  as  regards  its  contact  with  decomposing  animal 
matter.  Such  previous  organic  contamination  may  be  conveniently 
expressed  in  parts  of  average  filtered  London  sewage,  which,  if  thus  com- 
pletely oxidised  in  a  river,  would  yield  a  like  amount  of  nitrogen,  in  the 
form  of  nitrites,  nitrates,  and  ammonia.  For  this  purpose,  average  filtered 
London  sewage  may  be  taken  as  containing  10  parts  of  combined  nitrogen 
in  100,000  parts,  as  deduced  from  the  numerous  analyses  of  Way,  Hofmann, 
and  Witt.  The  number  so  obtained  as  the  previous  sewage  contamination 
of  a  water  requires,  however,  a  correction,  since  rain-water  itself  contains 
combined  nitrogen  as  ammonia,  nitrite  of  ammonia,  and  nitrate  of 
ammonia.  The  amount  of  these  substances  present  in  rain  which  falls  at 
Eothampstead  has  been  most  carefully  determined  by  a  laborious  series  of 
monthly  analyses,  made  independently  on  the  one  hand  by  Messrs.  Lawes 
and  Gilbert,  and  on  the  other  by  Professor  Way,  and  extending  over  two 


years.  The  results  of  these  chemists  accord  well,  and  they  give  as  the 
average  amount  of  nitrogen  in  the  forms  of  ammonia,  nitrite  of  ammonia, 
and  nitrate  of  ammonia,  '0985  part  in  100,000  parts  of  rain-water.  This 
must  be  deducted  therefore  from  the  calculated  amount  of  previous 
sewage  contamination  of  any  sample  of  water.  It  corresponds  to  985 
parts  of  previous  sewage  contamination  in  100,000  parts  of  the  water. 
There  is  no  doubt  that  this  reduction  is  too  large,  and  therefore  favourable 
to  the  character  of  the  water,  since  in  most  cases  but  a  very  small 
proportion  of  the  water  of  a  river  or  spring  falls  as  rain  directly  into  the 
stream ;  and  Professor  Way  has  proved  that  almost  every  trace  ot  the 
ammonia  contained  in  rain-water  is  absorbed  when  the  water  percolates 
through  cultivated  soils.  Now,  as  three-  fourths  of  the  combined  nitrogen 
in  rain-water  is  in  the  form  of  ammonia,  it  is  evident  that  rain-water 
must  be  deprived  of  much  of  its  original  nitrogenous  contamination  before 
it  reaches  such  a  river  as  the  Thames.  The  very  small  amount  of  com- 
bined nitrogen  found  in  natural  waters  of  undoubted  purity,  such  as  that 
of  Loch  Katrine  for  instance,  also  testifies  to  the  liberality  of  the  above 
allowance.  The  water  of  Loch  Katrine  contains  only  one-third  as  much 
combined  nitrogen  as  that  present  in  rain  falling  at  Rothampstead,  so 
that,  starting  from  the  base  line  of  purity  above  proposed,  the  water  of 
Loch  Katrine  exhibits  a  negative  previous  sewage  contamination  equal  to 
575  parts  in  100,000;  or,  in  other  words,  it  would  require  575  parts  of 
average  London  sewage  to  be  added  to,  and  allowed  to  oxidise  in  each 
100,000  parts  of  Loth  Katrine  water  before  its  purity  would  be  reduced 
to  the  standard  with  which  I  propose  to  compare  the  metropolitan  waters. 
It  is  necessary  here  to  remark,  however,  that  owing  to  the  more  copious 
rains  of  the  Highlands  of  Scotland,  the  rain-water  of  that  district  probably 
contains  less  combined  nitrogen  than  that  which  falls  at  Rothampstead. 

The  nitrogenous  organic  matter  which  has  escaped  the  process  of 
oxidation  above  described,  and  which  therefore  still  exists  in  the  water  at 
the  time  the  analysis  is  made,  constitutes  what  may  be  appropriately 
termed  the  present  sewage  contamination  of  the  water.  The  existence  of 
this  contamination  is  shown  by  the  presence  of  organic  nitrogen  in  the 
water,  and  its  amount  may  be  expressed  by  the  number  of  parts  of 
average  filtered  London  sewage  (of  the  strength  above  described),  which 
if  contained  in  100,000  parts  of  pure  water,  v.^ould  contaminate  the  latter 
with  the  same  amount  of  combined  nitrogen.  By  operating  upon  one 
litre  of  water  for  the  determination  of  total  combined  nitrogen,  one  per 
cent,  of  sewage  can  be  detected  with  certainty ;  but  smaller  per-centages 
ought,  in  operations  upon  such  a  small  quantity  of  water,  to  be  considered 
as  falling  within  the  possible  errors  of  experiment.  Thus  in  the  table  of 
analytical  results  given  below,  the  indications  of  organic  nitrogen,  and 
consequently  of  present  sewage  contamination,  amounting  in  the  maximum 
to  one-half  per  cent.,  ought  to  be  disregarded ;  because  as  the  total 
combined  nitrogen  was  determined  in  one  litre  of  each  water,  the  amount 
of  present  sewage  contamination  indicated  by  the  analysis  falls  within  the 
limit  of  possible  experimental  error.  The  subjoined  tabulated  results 
obtained  in  the  analysis  of  samples  of  the  metropolitan  waters  collected  in 
February  last  and  during  the  present  month,  show  therefore  that  none  of 
these  waters  contained  as  much  as  one  per  cent,  of  present  sewage  con- 
tamination. This  search  for  unoxidised  sewage,  or  its  equivalent  in  a 
water,  may  be  rendered  more  minute  by  operating  upon  a  larger  volume 
of  water,  by  which  the  possible  error  of  experiment  is  reduced  in  pro- 
portional amount ;  thus,  if  ten  litres  of  water  be  used  for  the  determination 
of  total  combined  nitrogen,  one-tenth  of  a  per  cent,  of  present  sewao-e 
contamination  can  be  ascertained  with  certainty.  This  oper.ation  has  been 
performed  upon  ten  litres  of  the  Thames  water  delivered  by  the  Grand 
Junction  Company,  and  collected  during  the  present  month ;  and  it  is 
satisfactory  to  find  that  this  minute  examination  failed  to  detect  any 
actual  sewage  contamination,  consequently  the  sample  of  the  Grand  Junction 
Company's  water  operated  upon  did  not  contain  yJ^ijth  of  its  volume  of 
unoxidised  sewage.  It  must  be  consolatory  to  the  drinker  of  Thames 
water  to  know  that,  although,  according  to  Mr.  Bateman,  the  population 
within  the  basin  of  the  Thames  above  the  points  at  which  the  water  i 
withdrawn  for  the  supply  of  London]exceeds  1,000,000  persons,  the  drainage 
of  some  600,000  of  whom  is  poured  into  the  river,  the  whole  of  this  fa^ca 
matter  is  so  completely  oxidised  before  it  reaches  the  water-cisterns  of 
London,  as  to  defy  the  detection  of  any  trace  in  its  noxious  or  unoxidised 
condition.  If  the  average  flow  of  Thames  water  just  above  the  point  at 
which  the  London  companies  withdraw  their  supply  be  taken  at 
800,000,000  of  gaUoDS  daily,  the  drainage  of  600,000  people  ought  to 
produce  a  sewage  contamination  of  2,250  parts  in  100,000.  It  could 
scarcely  be  expected  that  this  calculated  number  should  approximate  very 
closely  to  that  obtained  by  the  actual  analysis  of  Thames  water,  since  the 
calculated  number  depends  upon  many  contingencies,  as,  for  instance,  upon 
the  volume  of  water  actually  flowing  past  the  points  of  withdrawal  at  the 
time  the  companies  abstracted  the  water  analysed;  and,  secondly,  upon  the 
greater  or  lees  retention  of  the  fsecal  matters  in  the  sewers  of  the  towns 
draining  into  the  river  .-  it  is  interesting,  however,  to  find  that  the  sewao-e 
contamination  of  Thames  water,  as  determined  by  analysis,  does  not  differ 
much  from  that  calculated  firom  the  above  data.    The  analytical  table 
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given  below  shows  that  the  average  previous  sewage  contamination  of  the 
water  delivered  by  the  five  companies  drawing  their  supply  from  the 
Thames  during  the  months  of  February  and  March,  1867,  was  2,466  parts 
in  100,000  of  v/ater,  the  amount  calculated  from  the  number  of  persons 
draining  into  the  river  being,  as  just  mentioned,  2,250  parts  in  100,000 
of  water.  As  summer  advances  and  aquatic  vegetation  becomes  vigorous 
in  the  bed  of  the  Thames  and  its  tributaries,  this  coincidence  of  calculated 
and  analytical  results  will  doubtless  be  disturbed;  as  the  water  plants  can 
scarcely  fail  to  withdraw  an  appreciable  amount  of  nitrates  and  nitrites 
from  the  water,  thus  diminishing  the  amount  of  combined  nitrogen,  and 
consequently  of  previous  sewage  contamination,  as  deterrriined  by  analysis. 

The  second  important  class  of  impurities  contained  in  water  used  for 
domestic  purposes  consists,  as  above  mentioned,  of  certain  mineral  salts 
■which  posssess  the  power  of  decomposing  soap.  These  substances  are  the 
hardening  or  soap-destroying  constituents  of  waters ;  from  a  purely  sanitary 
point  of  view  they  are  of  less  direct  importance  than  the  organic  impurities, 
still  by  rendering  efficient  ablution  and  thorough  cleanliness  difficult  of 
attainment,  they  doubtless  indirectly  affect  the  health  of  communities 
supplied  with  waters  in  which  they  are  present  in  considerable  quantities. 
The  chief  hardening  ingredients  in  potable  waters  are  the  salts  of  lime 
and  magnesia.  These  salts  decompose  soap,  forming  curdy  and  insoluble 
compounds  containing  the  fatty  acids  of  the  soap,  and  the  lime  and  magnesia 
of  [the  salts.  So  long  as  this  decomposition  goes  on,  the  soap  fails  to 
produce  a  frothiness  in  the  water,  and  is  useless  as  a  detergent ;  but  when 
all  the  lime  and  magnesia  salts  have  been  decomposed  by  the  action  of  the 
soap,  the  slightest  fui-ther  addition  of  the  latter  produces  a  lather  when 
the  water  is  agitated,  but  this  lather  is  again  destroyed  by  the  addition  of 
a  further  quantity  of  the  hard  water.  Thus  the  addition  of  hard  water  to 
a  solution  of  soap,  or  the  reverse  of  this  operation,  causes  the  production 
of  the  insoluble  curdy  matter  above  mentioned.  Bearing  this  in  mind,  it 
is  easy  to  understand  the  process  of  washing  the  skin  with  soap  and  hard 
water,  which  may  be  thus  described: — 1st,  the  skin  is  wetted  with  (he 
water,  then  soap  is  applied  ;  the  latter  soon  decomposes  all  the  hardening 
salts  contained  in  the  small  quantity  of  water  with  which  the  skin  is  covered, 
and  there  is  then  formed  a  strong  solution  of  soap  which  penetrates  into 
the  pores  of  the  skin.  This  is  the  process  which  goes  on  whilst  a  lather  is 
being  produced  in  washing,  but  now  the  lather  requires  to  be  removed 
from  the  skin.  How  can  this  be  done  ?  Obviously,  only  in  one  of  two 
■ways,  viz.,  by  wiping  it  off  with  a  towel,  or  by  rinsing  it  away  with 
water.  In  the  former  case  the  pores  of  the  skin  are  left  filled  with  soap 
solution,  in  the  latter  they  become  plugged  up  with  the  greasy  curdy 
matter  which  results  from  the  action  of  the  hard  water  upon  the  soap 
solution  occupying  the  pores  of  the  cuticle.  As  the  latter  process  of 
removing  the  lather  is  the  one  universally  adopted,  the  operation  of  washing 
v.'ith  soap  and  hard  water  is  perfectly  analogous  to  that  used  by  the  dyer 
or  calico-printer  when  he  wishes  to  fix  a  pigment  in  the  pores  of  any  tissue. 
He  first  introduces  into  the  tubes  of  the  fibre  of  calico,  for  instance,  a 
liquid  containing  one  of  the  ingredients  necessary  for  the  formation  of  the 
insoluble  pigment,  this  is  followed  by  another  liquid  containing  the 
remaining  necessary  ingredients;  the  insoluble  pigment  is  then  produced 
■within  the  very  tubes  of  the  cotton  fibre,  and  is  thus  imprisoned  in  such  a 
manner  as  to  defy  removal  by  subsequent  washing.  The  process  of  ablution, 
therefore,  in  hard  water,  is  essentially  one  of  dyeing  the  skin  with  the 
white,  insoluble,  greasy  and  curdy  salts  of  the  fatty  acids  contained  in 
soap.  The  pores  of  the  skin  are  thus  blocked  up,  and  it  is  only  because 
the  insoluble  pigment  produced  is  white  that  such  a  repulsive  operation 
is  tolerated.  To  those,  however,  who  have  been  accustomed  to  wash  in 
soft  water,  the  abnormal  condition  of  the  skin  thus  induced  is  for  a  long 
time  extremely  unpleasant. 

Nevertheless,  opinion  is  not  quite  unanimous  as  to  the  advantages  of 
soft  water  over  hard :  some  persons  consider  hard  water  to  be  necessary 
for  the  supply  of  the  calcareous  matter  of  the  bones;  others  believe  soft 
water  to  be  peculiarly  liable  to  attack  and  dissolve  the  lead  of  the  pipes 
through  which  it  is  conveyed,  or  of  the  cisterns  in  which  it  is  stored. 

An  examination  of  the  grounds  upon  which  these  opinions  are  based 
would  completely  refute  them ;  bub  the  limits  of  this  discourse  do  not 
permit  of  such  a  digression,  and  I  must  therefore  content  myself  with  a 
mere  allusion  to  one  or  two  facts  in  connection  with  them.  First,  as  to 
the  necessity  of  hard  water  for  the  supply  of  the  calcareous  matter  of 
bones.  If  it  be  assumed  that  a  man  drinks  daily  half  a  gallon  of  Thames 
water,  he  obtains  from  it  3^  grains  of  lime,  chiefiy  in  the  form  of  chalk. 
This  amounts  to  not  quite  three  ounces  per  annum,  which  does  not  seem  to 
be  a  very  large  contribution  to  bony  matter.  Now,  suppose  the  use  of  this 
water  to  be  discontinued,  and  that  no  part  of  it  is  replaced  by  bitter  beer, 
which  r.lways  contains  far  more  liir.e  in  a  given  volume  than  Thames  water  , 
but  we  will  assume  that  the  individual  consumes  one-third  of  a  pint  of 
milk  per  day,  he  then  receives  in  this  quantity  of  milk  more  lime  than  his 
system  can  acquii'e  from  two  quarts  of  Thames  water.  Then  as  to  soft 
water  attacking  and  dissolving  lead  and  thus  becoming  poisonous,  it  is  by 
no  means  true,  as  a  general  proposition,  that  soft  water  does  attack  and 


dissolve  this  metal.  The  very  soft  water  of  Loch  Ness,  as  supplied  to 
Inverness,  does  not  attack  lead,  as  evidenced  by  the  condition  of  the  lead 
pipes  which  I  now  produce,  and  through  some  of  which  that  water  flowed 
for  six  years;  neither  does  the  soft  water  of  Ennerdale  Lake,  supplied  to 
Whitehaven,  attack  lead.  Even  those  soft  waters  which  do  attack  the 
metal,  such  as  those  now  supplied  to  Glasgow  and  Manchester,  only  do  so 
when  the  surface  of  the  lead  is  clean  and  bright.  The  action  soon  ceases; 
in  fact,  as  soon  as  the  metal  becomes  tarnished  the  pipes  are  protected;, 
and  no  complaints  of  any  symptoms  of  lead  poisoning  have,  for  the  past 
ten  years,  been  heard  from  these  large  cities.  Lastly,  a  sample  of  very 
soft  water,  taken  from  one  of  the  principal  streams  from  which  it  is 
proposed  to  supply  London,  has  no  action  even  upon  clean  and  bright 
lead.  Notwithstanding  the  numerous  researches  made  in  connection  with.-. 
this  subject,  the  causes  of  the  attack  of  lead  by  water  have  not  yet  beea 
completely  elucidated ;  it  has,  however,  been  established  that  the  presence 
of  oxygen  and  the  comparative  absence  of  carbonic  acid  in  the  dissolved 
gases  are  essential  conditions  to  this  action.  Messrs.  Graham,  Miller,  and 
Hofmann,  in  their  report  on  the  Metropolitan  Waters  in  1851,  first  showed 
that  carbonic  acid,  when  dissolved  in  water,  was  a  complete  protection 
against  lead  contamination,  and  from  a  series  of  experiments  recently  made 
I  find  that  two  volumes  of  carbonic  acid  dissolved  in  100  volumes  of 
water,  completely  protect  even  distilled  ■s«-ater  from  such  contamination. 
Rain  water  as  it  descends  to  the  earth  dissolves  atmospheric  gases,  and  this- 
solution  is  afterwards  continued  in  brooks  and  rivers.  Of  the  chief 
atmospheric  gases  carbonic  acid  is  by  far  the  most  soluble  ;  100  volumes  of 
pure  water  can  dissolve  100  volumes  of  this  gas;  oxygen,  on  the  other 
hand,  only  dissolves  to  the  extent  of  three  volumes  in  100  volumes  of 
water.  Nevertheless,  owing  to  the  much  larger  proportion  of  o.xygen  than 
of  carbonic  acid  in  atmospheric  air  (500:1),  water  t'.ikes  up  oxygen  more 
rapidly  than  carbonic  acid,  and  hence  freshly  fallen  rain  water  acts  upon 
lead  ;  but  when  the  water  flows  a  great  distance  through  an  open  conduit, 
the  carbonic  acid  absorbed  finally  reaches  the  protecting  proportion,  and 
the  action  upon  lead. ceases,  although  the  water  retains  its  original  softness. 
Hence  there  is  no  necessary  connection  between  soft  water  and  lead 
corrosion.  Even  distilled  water,  left  in  contact  with  the  air,  for  some 
time,  loses  its  propertj^  of  acting  upon  lead. 

The  third  class  of  impurities  present  in  potable  waters,  viz.,  matters 
which  are  not  expelled  at  a  red  heat,  and  which  do  not  decompose  soap, 
require  no  detailed  notice  ;  they  consist  chiefly  of  salts  of  thaalkali  metals, 
such  as  the  sulphates  and  chlorides  of  potassium  and  sodium.  L'nless 
present  in  excessive  quantity  they  are  innocuous,  both  as  regards  the 
internal  and  external  use  of  the  water. 

The  numbers  in  columns  2,  3,  -i,  5,  6,  7,  8,aud  9,  .all  relate  to  100,000  parts 
of  the  waters.  Colunm  No  2  shows  the  tot.al  solid  impurity  contained  in  each 
water  as  delivered  from  the  Company's  mains.  No.  3  gives  the  amount  of 
carbon  contained  in  the  organic  matter  present  in  this  solid  impurity.  No.  4, 
the  amount  of  nitrojren  in  the  form  of  salts  of  nitric  and  nitrous  acids.  Column 
No.  5  shows  the  amount  of  ammonia  present  in  each  sample,  and  column  No.  6 
records  the  total  a\nount  of  nitrogen  iu  the  several  forms  of  nitrogenous  organic 
matter,  salts  of  nitric  and  nitrous  acids  and  ammonia,  whilst  column  No.  7 
exhibits  the  previous  sewage  contamination  estimated  as  above  described.  Column 
No.  8  shows  the  hardness  of  each  water  as  estimated  by  the  soap  test ;  that  is, 
the  number  of  parts  of  carbonate  of  lime,  or  its  equivalent  of  other  hardening 
salts  contained  in  100,000  parts  of  the  water.  Finally,  colunm  No.  9  gives  tlie 
amount  of  soap  which  it  is  necessary  to  add  to  100,000  parts  of  each  water 
before  a  lather  can  be  produced,  this  amount  of  soap  being  thus  wasted  or 
destroyed  in  decomposing  the  hardening  constituents  of  the  water.  It  is  usual 
to  call  each  part  of  carbonate  of  lime  or  its  equivalent  of  other  hardening 
material  in  100,000  parts  of  water,  a  degree  of  hardness*  Each  do.srce  of  hard- 
ness indicates  the  destruction  of  twelve  parts  of  the  best  hard  soap  by  100,000 
parts  of  water. 

As  an  example  of  the  mode  of  reading  the  above  table,  we  may  take  the 
Chelsea  Company's  water,  lOO.OOOlbs.  of  which  contained,  in  the  month  of 
February  htst,  28-oSlbs.  of  solid  impurity  ;  the  organic  matter  constituting  a 
portion  of  this  impurity  contained  0'  1331bs.  of  carbon.  This  solid  impurity  also 
contained  0-3371bs.  of  nitrogen  in  the  shape  of  nitrates  and  nitrites,  besides 
O'OOllbs.  of  ammonia;  whilst  the  total  amount  of  combined  nitrogen  in  every 
form  was  found  to  be  0.3711bs.  The  above  quantity  of  water  as  supplied  by  tl>e 
Chelsea  Company  had  been,  after  its  descent  to  the  earth  as  rain,  contaminated 
with  sewagejor  manure  matter  equivalent  to  2,1201bs.  of  average  London  sewage. 
By  gradual  oxidation,  partly  in  the  pores  of  the  soil,  partly  in  the  Thames  and 
its  tributaries,  and  partly  in  the  reservoirs,  filters,  and  conduits  of  the  Chelsea 
Water  Company,  this  sewage  contamination  liad  been  entirely  converted  into 
comparatively  innocuous  inorganic  compounds  before  its  delivery  to  consumers. 
Fin.ally,  100,boolbs.  of  the  said  water  contained  16'21b.  of  carbonate  of  lime,  or 
their  equivalent  of  other  hardening  ingredients;  whilst,  if  the  water  were  used 
for  washing,  100,0001bs.  of  it  would  occasion  the  waste  of  194'4!bs.  of  the  best 
hard  soap. 


*  The  deprce  of  hardness  more  nsnally  employed  by  chemists  is  that  first  proposed  by 
Dr.  T.  Clark,  viz.,  one  grain  of  carbonate  of  lime  or  its  equivalent,  iu  one  imperial  sallou 
of  water,  or  one  part  iu  70,0(X>  of  water.  The  degrees  in  the  above  table  harmonise 
better  with  the  decimal  arrangements  of  the  rest  of  the  analytical  results;  they  are  readily 
converted  into  Clark's  degrees  by  multiplying  by  7,  and  then  moving  the  decimal  point 
one  place  to  the  left. 
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We  are  now  in  a  position  to  untlerstand  the  following  table,  which 
contains  the  results  of  the  analytical  examination  of  the  waters  supplied  to 
the  metropolis  durinij  the  past  two  months  : — 


London  as  regards  total  solid  impurity  and  soap-destroying  ingredients,  whilst 
It  can  scarcely  be  doubted  that  waters  obtained  from  such  sources  will  be  as  free 
from  deleterious  organic  contamination  as  that  of  Lncli  Katrine. 


QualUj/  of  tlie   Waters 

mpplied  to  the  Metropolis 

during  the  months 

of  Feh 

riiary 

and  March, 

LS67. 

1 

Names  of  Compjjjies. 

2 

Total 

solid  impurity 

in  100,000  parts 

of  Water. 

3 

Organic 
Carbon. 

4 

Nitrog-en 

ns 

Nitrates  and 

Nitrites. 

5 

Ammonia. 

6 

Total 
combined 
Nitrogen. 

1 

Previous 
Sewage 
contamina- 
tion. 

8 

Hardness. 

9 

Soap 
destroyed. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Feb. 

Mar. 

Thames. 
Chelsea 

28-58 
28-68 
29 -OS 
29-4i 
29-36 

29-72 
33-56 
39-84, 
38-32 

30-96 
30-26 
31-22 
31-54 
32-10 

27-70 
30-36 
39-90 
37-68 

•433 
-340 
-293 
-417 
•423 

-272 
•293 
■088 
•143 

-185 
■245 
-256 
-311 

-289 

-284 
-270 
-114 
-185 

-337 
•356 
-357 
•322 
-341 

•350 
-357 
•421 

•844 

-352 
-313 
-344 
-345 
-341 

-332 
-320 
•417 
-851 

-004 
•006 
•005 
•004 
■005 

•O03 
•004 
•008 
•007 

■004 
■008 
■005 
■004 
•008 

■004 
■004 
■004 
•005 

■371 
■412 
•301 
•325 
■356 

•396 
•392 
•428 
•850 

•355 
•319 
•348 
•348 
•347 

•335 
•323 
•420 
•855 

2420 
2630 
2630 
2270 
2470 

2540 
2620 
3300 
7520 

2565 
2205 
2495 
2495 
2485 

2365 
2245 
3215 
7565 

16-2 
16-2 
16-8 
17-1 
16^0 

18^5 
18-8 
23^1 
21^1 

18-3 
18-9 
191 
19.4 
18-5 

16-8 
lS-3 
23-0 
21-4 

194-4 
194-4 
201-6 
205-2 
192-0 

222-0 
225-6 
277-2 
253'2 

219-6 
226-8 
229-2 
232-8 
222-0 

201-6 
219-6 
276-0 
256-8 

West  Middlesex 

Southwark  and  Vauxhall  

Grand  Junction   

Lambeth  

Other  Sources. 

JTew  River    

East  London    

Kent 

South  Essex ..  . 

Water  'from  Loch  Katrine  as  supplied  in  7 
Glasgow  3 

3-28 

— 

-256 

— 

-031 

•002 

•041 

— 

0 

— 

•3 

— 

3-6 

For  the  purpose  of  comparison  I  have  also  appended  to  the  above  table  the 
results  yielded  by  Loch  Katrine  water,  as  delivered  in  Glasgow,  when  submitted 
to  the  same  anal3'tical  processes.  A  glance  at  the  table  will  show  how  vastly 
superior  is  the  quality  of  this  water  as  compared  with  the  best  at  present  sup- 
plied to  London  ;  100,0001bs.  of  this  water  contain  but  3-281bs.  of  solid  irapnritj' ; 
it  has  no  sewage  contamination,  previous  or  present,  and  it  has  only  0-3  degree 
of  hardness,  occasioning  the  destruction  of  only  3-61bs.  of  soap  by  100,0001bs.  of 
the  water. 

Such  is  the  chemical  history  of  tlie  i^ater  at  present  supplied  to  the  metropolis  ; 
aild  it  must  be  borne  in  mind  that,  grave  as  are  its  defects,  the  mode  of  the 
delivery  of  this  water  to  consumers  is  still  more  defective.  That  in  a  densely- 
populated  city,  water  should  be  delivered  only  once  and  for  a  few  minutes  in 
twenty-four  hours, and  not  at  all  ouSundays,is  a  condition  of  things  utterl}' incom- 
patible with  the  supply  of  wholesome  and  palatable  water.  Even  if  the  water 
of  Loch  Katrine  itself  were  delivered  in  London  according  to  the  system  at 
present  adopted  by  the  metropolitan  water  companies,  it  would  infallibly  be 
rendered  unfit  for  human  consumption  after  twenty-four  hours'  exposure  to  the 
vile  atmosphere  and  sewer  gases  in  which  the  water  cisterns  of  London  are 
systematically  placed. 

The  fundamental  defects  of  our  present  water  supply  may  be  thus  summed 
up  :— 

1.  Great  previous  sewage  contamination. 

2.  Liability  to  present  sewage  contamination. 

3.  Great  hardness. 

4.  Intermittent  supplj'. 
Clualitt)  of  the  -proposed  Metropolitan  Water  Supply. — The  waters  from  the 

sources  of  the  Severn  and  from  the  Cumberland  Lakes  have  not  yet  been  sub- 
mitted to  the  above  analytical  processes,  and  it  is  therefore  impossible  to  com- 
pare them  in  all  respects  with  the  present  metroiMlitan  supply.  The  water  of 
the  Bala  Lake,  in  North  Wales,  which  may  be  regarded  as  similar  to  that  which 
would  be  supplied  by  Mr.  Bateman's  scheme,  was  examined  by  the  late  Dr.  E. 
D.  Thompson,  and  the  waters  of  the  Cumberland  Lakes  have  been  more  elaborately 
investigated  by  Professor  Wa3'.  From  the  analyses  of  these  chemists  the  follow- 
ing numbers  are  calculated  : — ■ 


Total 

solid  impurity 

in  100,000  parts. 

Hardness. 

Soap  destroyed. 

Bala  Lake    

2-97 
5-70 
0-94 
5-16 

r-1 

2°-9 
3°-0 
2-1 

13-2 
34-8 
360 
25-2 

Hawes  Water 

Ullswater     

Thirlmere    

A  comparison  of  these  numbers  with  those  given  in  the  previous  table  exhibits 
the  great  superiority  of  the  proposed  waters  over  those  at  present  supplied  to 


Amelioration  of  the  present  Water  Supply.— In  the  event  of  a  new  source  of 
water  supply  being  at  once  determined  upon,  at  least  seven  years  must  elapse 
before  it  can  be  rendered  available  to  the  metropolis  ;  it  therefore  becomes 
important  to  inquire  how  far  it  is  possible  in  the  interim  to  ameliorate  our 
present  supply.  The  first  and  most  obvious  improvement  would  be  the  substitution 
of  the  constant  for  the  intermittent  system  of  delivery.  With  certain  restric- 
tions, all  the  metropolitan  companies  express  their  willingness  to  make  this 
change,  and  with  the  unanimity  of  opinion  regarding  its  advisabihty  it  is  difficult 
to  account  for  the  delay  in  effecting  it,  unless  it  arise  from  tlie  paltry  cost 
involved  in  the  alteration  of  the  present  fittings,  which  would  fall  upon  the 
landlords  of  small  tenements.  Most  towns  of  importance  in  Great  Britain  have  been 
long  supplied  with  water  on  the  constant  system  ;  why,  then,  is  this  boon  denied 
to  London,  where  it  is  much  more  urgently  required  ?  Until  this  alteration  is 
effected,  it  is,  for  the  bulkot  the  population,  almost  useless  to  improve  the  quality 
of  the  water.  Where  a  supply  for  one  or  even  two  days  has  to  be  stored  in  a 
filthy  butt,  exposed  to  the  foul  atmosphere  of  a  crowded  court  or  allej-,  good  and 
wholesome  water  can  never  reach  the  lips  of  the  consumers. 

The  most  formidable  danger  arising  from  the  use  of  the  present  water  supply 
IS  undoubtedly  the  liability  to  actual  sewage  contamination,  such  as  that  which 
there  is  every  reason  to  believe   destroyed  so  many  lives  in  the  east  of  Londwi 
last  summer.     How  can  we  best  protect  ourselves  against  this  noxious  contarai- 
nation?     The  answer  is,  there  is  no  absolutely  reliable  protection.     Filtration 
through  animal  charcoal  is  perhaps  the  best  safeguard  ;  but  I  have  shown  that 
this  process  tails  to  remove  from  water  the  matter  which  is  believed  to  constitute 
cholera  poison.     Permanganate  of  potash  is  also  an  excellent  purifier  of  water 
but  there  is  not  the  slightest  evidence  that  this  agent   can    destroy  cholera 
poison.     Boiling  the  water  for  a  short  time  is  no  guarantee  that  its  noxious 
qualities  are  destroj-ed  ;  tor,  even  on  the  ^  ery  probable  supposition  that  cholera 
and  other  similar  poisons  are  organic  germs,  we  know  that  many  such  "-erms, 
especially  those  which  are  of  a  low  type,  retain  their  vitality  after  beinAoiled 
in  water  or  even   after  exposure  to  a  temperature  of  248°  F.  for  a  considerable 
time.     The  late  Dr.  Lindley  mentions  the  fact  of  raspberry  seeds  "-erminatin"- 
after  being  boiled  for  jam  ;  and   as  syrup  boils  at  a  hialier   temoerature  than 
water,  these  seeds  must  have  been  exposed  to  a  heat  considerably  hi<»her  than 
that  of  boiling  water.      Nearly  twenty  years  ago  a  curious  red  fungus°or  mould 
(Oidium  aurantiacum)  attacked  the  bread  of  Paris.     M.  Payen  exposed  pieces 
of  bread,  upon   which  spores  of  the  fungus  had  been  sown,  for  half  an  hour  to 
248   F.  lu  tubes  ;  the  red  fungus  afterwards  germinated,  although  its  vitality 
was  destroyed  when  the  temperature  was  raised  to  284°  F.     I  have  undoubted 
evidence  of  the  production  of  violent  cramps  and  diarrhea  by  the  drinking  of 
tea  made  from  water  which,  previous  to  boiling,  had  become  contaminated  with 
sewage 

Nevertheless,  whilst  none  of  these  methods  can  be  relied  tipon  for  the  des- 
truction of  noxious  organic  matter  in  water,  I  am  far  from  wishing  to  discourage 
their  use  as  measures  of  precaution.  More  especially  would  I  recommend  fil- 
tratiou  through  animal  charcoal  as  a  most  undoubted  and  valuable  means  of 
greatly  leduciug  the  amount  of  organic  matter  iu  water.  I  find  that  water 
will  readily  pass  through  a  stratum  of  animal  charcoal  3ft.  thick,  at  the  rate  of 
41,472  gallons  per  day  per  square  foot,  the  oxidisable  organic  matter  contained 
m  the  water  being  reduced  to  one-half.     5,00  tons  of  animal  charcoal  would  be 
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an  ample  quantity  tlirougli  whicli  thus  to  pass  tlie  whole  of  tlie  present  metro- 
politan water  supplj-.  Ihis  at  £13  per  tou  would  cost  £6,500.  This  charcoal 
would  require  to  be  heated  to  redness  in  retorts  or  ovens,  for  a  couple  of  hours 
every  sixth  months.  It  would  last  for  two  years,  and  would  then  be  worth 
nearly  half  its  original  cost  as  manure. 

With  regard  to  the  excessive  hardness  of  the  London  waters,  it  does  not 
appear  that  any  practicable  scheme  of  amelioration  can  be  contrived.  Some 
twentj'  years  ago  a  beautiful  and  very  simiile  process  of  softening  hard  waters 
by  the  addition  of  lime  was  devised  by  Dr.  Clark,  of  Aberdeen  ;  but  although  this 
process  has  repeatedly  been  tried  b}'  water  companies,  it  has  invariably  been  again 
abandoned,  since,  notwithstanding  the  cheapness  of  the  material  employed, 
the  amount  of  carbonate  of  lime  deposited  b3'  the  London  waters  when  sub- 
mitted to  tliis  treatment  was,  in  the  case  of  such  vast  volumes  of  water,  so 
enormous  as  to  cause  the  process  to  be  pronounced  impracticable.  It  is  to 
be  feared,  therefore,  that  we  must  for  the  present  be  content  to  block  up 
the  pores  of  our  skins  with  the  greasy  curd  of  hard  water ;  but  it  is  very 
desirable  that  the  other  ameliorations  of  which  I  have  spoken  should  be 
carried  out  at  once,  although  they  ought  not  to  delay  the  introduction  of  a 
water-supply  free  from  sewage  contamination.  Such  a  suppl}'  is  a  priceless 
boon  to  a  community ;  and  relying  upon  our  experience  in  other  cities,  it  is  not 
too  much  to  hope  that  its  introduction  into  London  would  be  the  means  of 
banishing  for  ever  epidemic  cholera  from  the  capital  of  this  country. 


CHEMICAL    SOCIETY. 

ON   THE   ALLOYS    OP    MAGNESIUM. 
By  James  PAKKiifsox. 

Magnesium  combines  very  energetically  at  high  temperatures  with  phosphorus, 
arsenic,  and  sulphur,  with  which  it  forms  remarkablj'  unstable  compounds. 
The  coherent  and  difficult  fusible  alloys  of  magnesium  with  phosphorus  and 
with  arsenic,  oxidise  rapidly,  and  fall  to  powder  when  exposed  for  a  short  time 
onl3'  to  the  air  at  common  temperatures,  the  alloy  of  sulphide  of  magnesium  only 
slowl}'. 

The  apparatirs  used  for  the  experiments  with  phosphorus  and  arsenic  was 
made  from  a  stout  half-inch  diameter  glass  tube,  of  difficult  fusible  glass,  such 
as  is  used  in  organic  analysis.  The  two  ends  of  a  piece  of  a  combustion-tube 
(eight  inches  long)  were  drawn  out  to  about  a  quarter  of  an  inch  in  diameter 
and  four  or  five  inches  long,  and  the  middle  part  blown  out  into  two  bulbs  of 
about  three-ijuarters  of  an  inch  in  diameter.  The  two  ends  were  bent  upwards, 
at  an  angle  of  about  30  degrees,  and  the  larger  orifice  of  one  of  the  ends  was 
connected  to  a  hydrogen  apparatus  bj'  an  india-rubber  connecter,  after  placing 
the  substances  in  the  bulbs :  and  then,  after  displacing  the  atmospheric  air  in 
the  tube  bj^  a  rapid  and  drj-  current  of  hydrogen,  the  bulbs  were  heated  by 
means  of  the  gas  flame  of  two  or  more  good  air-burners.  The  curi-ent  of 
hydrogen  was  continued  after  withdrawing  the  flame  of  tlie  burners  until  cold, 
and  the  product  was  weighed  immediatelj'. 

Fhospliorus  and  Magnesium. 

Pieces  of  phosphorus  were  placed  in  one  bulb  and  magnesium  filings  in  the 
other.  The  experiment  was  conducted  as  above  described,  and  the  melted 
phosphorus  was  allowed  to  flow  slowl.r,  by  inclining  the  tube  over  the  mag- 
nesium filings  heated  to  dull  rednees.  Then  the  flame  of  another  burner  was 
used,  with  a  view  of  maintaining  uniformity  of  temperature,  and  for  volatilising 
the  excess  of  phosphorus  from  the  tube.  The  combustion  which  took  place  at  a 
dull  red  heat  was  highly  luminous  and  vivid,  and  the  tube  was  corroded  and 
fractured  in  several  cases  from  the  sudden  increase  of  heat  during  combustion. 
With  3grs.  magnesium  filings  the  increased  weight  was  in  the  first  experiment 
2"45grs.,  in  the  second  l'98grs.,  and  in  the  third  2"08grs.  The  product  is  a  hard, 
brittle,  coherent,  semi-metallic  and  difficulty  fusible  mass,  of  a  dark  brown 
colour,  with  a  fibrous  crystalline  fracture  ;  it  is  immediately  tarnished  on  exposure 
to  the  air,  and  within  a  few  hours  falls  to  a  flocculent  powder,  at  the  same 
time  undergoing  several  changes  of  colour.  It  first  becomes  brownish-black, 
then  brown,  yellowish,  straw-yellow,  and  finally  yields  a  permanent  greyish- 
white  powder,  emitting  non-inflammable  phosphoretted  hydrogen  during  its 
oxidation,  as  well  as  when  thrown  into  water,  or  dilute  hydrochloric  acid.  The 
freshlj'  oxidised  product,  when  heated  to  dull  redness,  in  an  open  tiibe,  undergoes 
combustion,  and  becomes  whiter  in  colour.  It  is  completelj-  dissolved  by  dilute 
hydrochloric  acid. 

A  paper  on  phosphide  of  magnesium,  by  Mr.  Blunt,  is  publislied  in  the 
"  Chemical  Journal "  for  1865  [2],  iii.,  106,  the  results  of  which  do  not  coincide 
with  the  above.  The  black  powder,  said  to  be  a  phosphide  of  magnesium,  and 
described  as  a  very  stable  compound,  is  probablj'  carbon,  mixed  with  some 
phosphide  of  magnesium,  the  carbon  to  which  it  owes  its  blackness  being  probably 
deposited  bj^  the  reaction  of  magnesium  upon  the  cai'bonic  acid  used  in  the 
experiment.  In  all  cases  magnesium  decomposes  the  glass  in  which  the  experi- 
ments are  conducted,  and  is  stained  black  by  tlie  reduction  of  the  silicium  of 
the  glass,  with  wliich  it  combines  and  forms  a  silicide.  Oxygen  is  also  liberated 
at  the  same  time,  which  combines  with  the  magnesium,  and  probably  with  the 
phosphorus  also.  See  the  reaction  of  magnesium  upon  carbonic  acid,  and  also 
upon  carbonates  further  on. 

Sulphur  and  Magnesium. 

In  combining  sulphur  with  magnesium,  a  single  bulb-tube,   constructed  as 

before  described,  was  connected  with  a  small  flask  containing  sulphur   used  for 

generating  sulphur-vapour ;  the  magnesium  filings,  mixed  with  a  little  sulphur, 

gave  better  results  than  sulphur-vapour  alone.    The  heat  was  slowly  raised  to 


dull  redness  by  means  of  the  gas  flame  of  a  good  air  burner.  Tlie  product  was 
a  brownish-black,  scoriaceous,  coherent  coke-like  mass,  hard  and  brittle,  and 
mixed  with  a  little  oxide  of  magnesium,  and  some  undecomposed  filings.  On 
exposure  for  some  time  to  the  air,  the  difficulty  fusible  sulphide  slowly  tarnishes, 
and  evolves  sulphuretted  hydrogen,  and  the  finely  granular  and  bright  steel- 
grey  fractures  become  dull,  and  coated  mth  a  greyish  oxide ;  it  is  partly 
soluble,  with  straw-yellow  coloration  in  water,  with  evolution  of  sulphide  of 
hydrogen,  but  on  exposure  to  light  it  deposits  sulphur  and  becomes  colourless. 

Arsenic  and  Magnesium. 

The  single  bulb-tube  was  connected  with  a  hydrogen  apparatus,  through 
which  a  rapid  current  of  pure  dry  hydrogen  was  passed ;  and  when  all  the 
atmospheric  air  was  displaced  therebj-,  the  magnesium  filings,  mixed  with 
arsenic,' placed  in  the  bulb  part,  were  heated  slowlj' to  redness.  In  one  experi- 
ment, 3grs.  magnesium  filings,  mixed  with  ISgrs.  arsenic,  gave  violent  and  vivid 
combustion,  with  evolution  of  much  heat.  The  heat  was  continued  until  the 
hydrogen  flame  at  the  orifice  of  tube  ceased  to  be  luminous ;  the  current  of 
hydrogen  was  passed  through  until  the  ignition  tube  was  cold,  and  then  the 
product  was  iramediatelj'  weighed.  The  loss  was  found  to  be  8'8grs.,  showing 
that  about  6'2grs.  arsenic  were  fixed  and  combined  with  3grs.  magnesium. 
3grs.  magnesium  heated  in  like  manner  for  ten  minutes,  lost  onl^-  O'Oogrs., 
hence  the  8'8grs.  lost  were  almost  entirely  due  to  the  volatilisation  of  arsenic. 
The  product  was  a  hard,  brittle,  and  difficulty  fusible  mass,  of  a  chocolate-brown 
colour  and  dull  lustre,  with  finely  grained  fracture,  and  a  brown  sub-metallic 
lustre  ;  it  crumbled  up,  in  a  few  hours,  into  a  dark  brown  powder. 

The  same  quantity  of  magnesium  filings  and  arsenic,  suddenly  heated  in  a 
glass  test-tube  over  the  flame  of  a  good  air-burner,  gave  a  vivid  and  violent 
action,  slightly  explosive.  Another  experiment  with  3grs.  magnesium  and  20grs. 
arsenic  gave  an  explosion  with  loud  report,  and  shattered  the  bottom  of  the 
test-tube  into  fine  fragments. 

Sehaviour  of  Magnesium  with  O.iides  and  Carhonates. 

The  de-oxidising  action  of  magnesium  at  high  temperatui'es  is  less  violent 
than  its  combination  with  the  non-metallic  elements,  but  sufficient  to  give  a 
vivid  combustion,  which  occurs  at  a  slightly  higher  temperature. 

Fiire  lime  is  decomposed  at  a  red  heat  b}-  magnesium  tilings,  with  onlj-  a 
slow  and  dull  combustion,  and  yields  a  straw-yellow  powder,  which  has  a  fetid 
smell,  and  decomposes  water  slowlj'. 

Vure  alumina,  heated  to  redness  with  magnesium  filings  gives  a  vivid  com- 
bustion, and  a  blackish-brown  powder,  which  rapidly  decomposes  water,  and 
gives  a  violent  action  with  moderate  dilute  hj-drochloric  acid,  sufficient  in  one 
experiment  to  ignite  the  hj-drogen  evolved  in  the  reaction. 

Scsquio.vide  of  chromium,  heated  to  redness  with  magnesium  filings,  gives  a 
vivid  combustion  and  a  black  powder,  which  decomposes  water.  The  inside  of  a 
glass  tube,  in  which  some  small  fragments  of  magnesium  were  heated  with 
chromic  oxide,  was  coated  with  a  thin  white  metallic  coat,  which,  when  washed 
and  scraped  clean,  gave  a  silver-white  lustre,  and  on  ignition  in  the  air  burnt 
with  evolution  of  much  light  and  gave  a  greenish-yellow  oxide — indicating  the 
reduction  of  the  oxide  to  the  metallic  state — and  combined  with  the  magnesium, 
and,  probably,  also  with  silicium  derived  from  the  tftbe. 

Titanic  acid,  heated  to  redness  with  magnesium  filings,  gives  a  vivid  combus- 
tion and  a  bluish-black,  gritty  powder,  partlj',  if  not  wholly,  insoluble  in  cold 
dilute  hydrochloric  acid,  which,  when  dried  and  heated  in  the  open  tube,  burns 
like  tinder,  and  when  thrown  into  the  flame  emits  bright  red  scintillations. 

Magnesia  (pure  and  free  from  carbonic  acid),  heated  with  maguesium-fllings 
at  a  red  heat,  is  not  acted  upon,  but  the  carbonate  gives  a  slow  combustion,  with 
deposition  of  carbon  and  a  brownish-black  powder;  so  also  do  other  carbonates. 

Silica,  heated  to  redness  with  magnesium-filings,  gives  a  vivid  reaction,  and  a 
brown  to  bluish-black  powder  according  to  the  degree  of  heat  and  vividness  of 
reaction ;  if  the  silicium  is  in  e.xcess,  and  the  combustion  slow,  the  product  is 
brown ;  but,  if  the  magnesium  is  in  excess,  and  the  combustion  vivid,  the  product 
is  a  black.gritty  brown  ;  which,  in  the  latter  case,  gives  a  much  stronger  reaction 
when  thrown  into  hydrochloric  acid,  and  evolves  more  silicide  of  hydrogen  and 
with  louder  detonation  as  the  gas  spontaneously  ignites  in  the  air — hence  a 
"silicide  of  magnesium  "  is  formed  in  greater  quantity  in  one  case  than  in  the 
other.  The  black  powder  contains  the  most  silicide.  The  lighter  coloured 
product  probably  contains  more  of  anhydrous  silicate  of  magnesia.  One  part 
magnesium-tilings  to  two  parts  %\\\c&,  heated  in  a  current  of  hydrogen  (in  tine 
powder),  give  a  brown  grittj'  powder.  Equal  parts  magnesium  and  silica  give  a 
more  cemented  and  brownish-black  powder :  and  with  three  parts  magnesium 
and  one  part  of  silica  the  product  was  a  bluish-black  powder  with  sub-metallic 
lustre,  hard  and  brittle.  When  the  darkest  coloured  products  are  thrown  into 
concentrated  sulphuric  acid,  no  spontaneously  inflammable  gas  is  evolved  until 
the  substance  is  rubbed  with  a  glass  rod  against  the  sides  of  the  tube,  and  tlien 
no  detonation  takes  place,  but  luminosity  only  is  emitted.  Similar  results  are 
obtained,  when  the  blackened  part  of  the  glass  tube  in  which  magnesium  has 
been  heated,  cither  alone  or  with  other  substances,  is  broken  up  into  fine  frag- 
ments and  thrown  into  either  dilute  or  strong  hydrochloric  acid,  evidencing  the 
presence  of  silicide  of  magnesium  from  the  reaction  of  magnesium  upon  the 
glass.  Tho  same  powerful  deoxidisatiou  and  production  of  silicide  of  magnesium 
takes  place  also  with  silicates  when  heated  to  redness  with  magnesium. 

Behaviour  of  Magnesium  with  0.vides  of  Carhon. 
Carhonie  oxide  and  carbonic  acid,  like  the  carbonates,  are  decomposed  when 
heated  to  redness  with  magnesium-tilings.    The  magnesium  is  oxidised  and  the 
carbon  is  deposited  in  admixture  with  the  oxide,  so  that  the  product  resembles 
lamp-black.     The  combustion  is  vivid  and  highly  luminous. 

Behaviour  of  Magnesium  tcith  Carbides  of  Hydrogen. 
1.  tVith  Coal-gas. — Whether  or  not  the  coal-gas  be  washed  and  dried  before 
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heating  with  magnesium-filings,  a  slow  corabuation  takes  place,  and  the  product 
resembles  tbat  obtained  by  heating  magnesium  in  carbonic  acid,  but  with  this 
difference,  that  it  decomposes  water  slowly,  with  evolution  of  fetid  hydrogen, 
while  the  product  formed  by  heating  magnesium  with  carbonic  acid,  does  not 
decompose  water. 

2grs.  magnesium-filings,  heated  to  redness  in  a  bulb-ignition  tube  in  a  current 
of  coal-gas,  unwashed,  absorbed  l"67gr.  carbon  and  oxygen. 

When  3grs.  magnesium-filings  were  heated  to  redness  in  a  current  of  coal-gas, 
washed  by  passing  it  through  milk  of  lime,  ferric  hydrate,  and  acetate  of  lead, 
and  dried  with  oil  of  vitriol,  the  increase  of  weight  by  ignition  in  like  manner 
was  only  l-43gr.  Jlarsh-gas  was  found  to  have  little  or  no  effect  ou  magnesium- 
filings,  hence  it  would  appear  that  the  combustion  in  these  experiments  was 
due  to  the  carbonic  oxide ;  and  probably,  also,  to  the  benzol  present  in  the 
coal-gas. 

2.  Tfitfi  Marsh-gas. — This  gas  generated  from  a  mixture  of  acetate  of  soda, 
quick-lime,  and  caustic  potash,  was  washed  and  dried  by  passing  it  through  oil 
of  vitriol,  and,  after  expelling  all  the  air  in  the  apparatus  and  tube,  3  grains  of 
magnesium-filings  were  heated  in  it,. as  before,  to  redness  for  five  or  ten  minutes, 
then  cooled  and  weighed.  The  increase  of  weight  was  only  0-03gr. ;  the  filings 
were  merely-  tarnished,  and  a  little  carbon  deposited,  derived  probablj-  from 
carbonic  acid,  not  absorbed  by  the  lime  and  potash.  Another  experiment,  also 
with  3grs.  magnesium-filings,  heated  to  a  higher  temperature  for  ten  or  twelve 
minutesi  gave  an  increase  in  weight  of  O'OSgr.  The  filings  were  only  slightly 
tavnishad  as  in  the  first  experiment. 

3.  Wiftli  Benzol. — 3grs.  magnesium-filings  heated  in  pure  benzol-vapom-,  gave 
no  combustion,  but  the  filings  were  rendered  very  brittle,  and  coloured  black, 
and  decomposed  water.  On  dissolving  them  in  dilute  hydrochloric  acid  a  sepa- 
ration of  carbon  took  place.     The  increase  of  weight  was  0"73gr. 

Sulplmrous  acid  (SOi)  prepared  from  copper  and  sulphuric  acid,  washed  with 
concentraSted  sulphuric  acid,  and  passed  over  magnesium  filings  heated  to  redness 
in  a  buljj  ignition-tube  by  the  gas  flame  of  a  good  air-burner,  gave  a  vivid 
luminous  combustion.  Sulphur  condensed  on  the  cool  part  of  the  tube,  which 
was  expelled  by  aid  of  another  flame.  The  current  of  drj'  sulphurous  acid  was 
passed  through  the  ignition-tube  for  some  time  after,  withdrawing  the  flame 
until  the  tube  was  cold,  when  the  product  was  removed  and  re-weighed.  The 
combustion  of  3grs.  magnesium  filings  (after  expelling  all  the  sulphur  from 
the  tube)  gave  a  product  which  weighed  4'86grs.,  and  wlien  treated  with  nitric 
acid,  evolved  fumes  of  nitrous  acid,  and  gave  with  chloride  of  barium  a  precipi- 
tate insoluble  in  hydrochloric  acid,  thus  showing  that  the  sulphurous  acid  was 
not  completely  reduced. 

Betm'e  closing  this  paper  it  is  desirable  to  draw  attention  to  the  erroneous 
statements  on  allo^  s  of  magnesium  which  have  gone  uncontradicted  up  to  the 
present  time.  It  has  been  said  that  magnesium  would  give  a  somewhat  tenacious 
and  malleable  and  useful  alloy  with  copper.  It  is,  however,  much  to  be  regretted 
that  none  of  the  alloys  of  magnesium  and  copper  possess  the  least  tenacity  or 
malleability.  Magnesium  alloys  with  copper  as  with  most,  if  not  all,  metals  in 
different  proportions,  and  the  larger  the  proportion  of  magnesium  the  more 
brittle  is  the  alloy.  With  copper  the  colour  becomes  paler,  according  to  the 
increased  proportion  of  magnesium. 


ON  THE  OXIDATION  OF   ETHYLIC  AND  METHYLIC  BENZOATES. 
By  R.  H.  Smith,  E.C.S. 

At  the  suggestion  of  Mr.  Chapman  I  was  induced  to  undertake  the  following 
investigation  : — 

Pure  ethylic  benzoate  was  digested  with  excess  of  a  12  per  cent,  solution  of 
potassic  dichromate  and  dilute  sulplmric  acid,  at  the  temperature  of  100°  C.  for 
nine  or  ten  hours.  The  tube  was  then  removed  from  the  water-bath  and  left 
to  stand  al  1  night.  In  the  morning  beautiful  white  crj'stals  were  observed,  and 
the  tube  on  opening  gave  little  or  no  carbonic  acid,  but  there  was  a  strong  smell 
of  acetic  acid.  The  white  crystals  thus  produced  were  dissolved  in  a  large 
quantity  of  hot  water,  and  a  solution  of  argentic  nitrate  added.  The  whole  was 
then  heated  and  set  aside  to  crytalhse.  After  another  crytallisatiou  the  salt  was 
submitted  to  analysis. 

0'13oogrm.  of  the  silver  salt  was  precipitated  with  hydrochloric  acid,  and  the 
resulting  argentic  chloride  washed,  dried,  and  ignited.  The  argentic  chloride 
weighed  0"08ogrm.,  whence  the  percentage  of  silvfr  is  47-15,  a"greeing  closely 
with  the  theoretical  percentage  of  silver  in  argentic  benzoate — 

CrHjAgOi,  which  is  47-16. 

The  liqu  a  found  in  the  tube  was  carefully  distilled,  until  it  no  longer 
retained  sulphuric  acid.  A  portion  of  this  was  heated  with  alcohol  and  sulphuric 
acid,  when  the  well-knowii  smell  of  ethylic  acetate  was  obtained.  The  remaining 
portion  was  then  treated  with  baric  carbonate,  which  dissolved  freely;  an 
excess  was  added  and  the  liquid  boiled  and  filtered.  The  resulting  clear 
solution  was  evaporated  to  dryness  in  the  water-bath,  and  the  residue  dried  at 

I.  0'0970grm.  o  the  barium  salt  was  precipitated  with  dilute  sulphuric  acid, 
and  the  baric  sulphate  ignited.  It  weighed  0-0885grm.  Percentage  of  barium, 
53-60. 

II.  0-1140grm.  gave  O.lOlOgrm.  of  baric  sulphate.  Percentage  of  barium, 
53-59. 

These  numbei-S  agree  very  nearly  wilh  the  theoretical  percentage  of  barium 
m  baric  acetate  Ba"  (CoHaO;);,  viz.,  53-72. 

In  one  experimejit  the  carbonic  acid  was  determined  with  the  following 
result : — 

l-7990grm.  of  ethylic  benzoate  gave  0.0020gvm.  of  carbonic  acid.  This  is  only 
a  trace.     It  is  quite  possible,  therefore,  to  produce  benzoic  and  acetic  acids  from 


ethylic  benzoate,  without  carbonic  acid,  a  result  which  is  in   harmony  with 
theory. 

C2H5 ;  "3  +  uj  -  jj  j  uo  -f     H  j  "-• 

After  having  tried  the  action  of  potassic  dichromate  of  ethylic  benzoate, 
was  induced  to  try  it  ou  the  methyl-compound. 

Methylic  benzoate  is  decomposed  by  potassic  dichromate  in  a  similar  manner. 
A  quantitj'  of  this  compound  (prepared  b,y  the  distillation  of  benzoic  acid  with 
wood-spirit  and  sulphuric  acid)  was  introduced  into  a  tube  with  an  8  "/(i  solution 
of  the  potassic  dichromate,  and  the  tube,  after  being  sealed,  was  digested  in 
the  water-bath  for  several  hours.  It  was  then  allowed  to  cool,  when  the 
benzoic  acid  made  its  appearance,  entirely  filling  the  tube  with  white  crystals. 
On  opening  the  tube,  carbonic  acid  escaped ;  the  contents  of  the  tube  were 
thrown  upon  a  filter,  by  which  most  of  the  benzoic  acid  was  separated  from 
the  liquid.  The  liquid  was  then  distilled,  the  distillate  converted  into  bai'ium 
salt,  and  the  barium  determined,  which  gave  a  percentage  agreeing  very  closely 
to  that  required  by  formate  of  barium.  The  benzoic  acid  was  converted  into 
the  silver  seat,  and  the  percentage  of  silver  determined,  which  also  agreed  with 
that  required  by  argentic  benzoate. 

Methylic  benzoate  is  therefore  resolved,  as  might  be  expected,  into  benzoic 
acid,  carbonic  acid,  and  more  or  less  formic  acid. 

It  willrbe  seen  from  the  foregoing  results  that  benzoic  acid,  and  probably  the 
acids  of  the  benzoic  series,  will  resist  the  power  of  oxidising  agents,  as  well  as 
those  of  the  acetic  series,  as  shown  by  Messrs.  Chapman  and  Thorp. 

These  experiments  were  performed  in  the  laboratory  of  the  East  London  Soap 
Works. 


ON    A    NEW    SYNTHESIS    OP    FORMIC    ACID. 

By  Eenest  TiiEOPHBON  Chapman. 

[Contribidion  from  the  Lahoratori/  of  the  London  Institution^ 

From  a  careful  consideration  of  the  results  obtained  by  Mr.  Thorp  and 
myself  in  our  investigation  of  the  action  of  oxidising  agents  on  organic  bodies, 
it  appeared  to  me  difficult  to  account  for  manj'  of  the  reactions,  on  the  assump- 
tiou  that  nascent  oxygen  was  the  sole  agent  in  effecting  the  change.  Thus,  to 
take  a  very  simple  case,  acetate  of  ethyl  yields  by  oxidation  two  equivalents  of 
acetic  acid.  In  this  case  we  have  the  same  amount  of  hydrogen  in  the  products 
obtained  as  in  the  substances  operated  upon.  There  are  only  two  hypotheses 
possible  in  this  case;  either  the  ethyl  has  given  up  a  portion  of  its  hydrogen 
to  the  residue  of  the  acetic  acid,  and  has  then  itself  appropriated  two  equivalents 
of  oxygen,  or  the  acetic  ether  has  been  decomposed  hy  the  assimilation  of  water 
and  the  substitution  of  oxygen  for  hydrogen,  which  amounts,  in  point  of  fact, 
to  the  action  of  hydroxyl.  The  assumption  of  the  existence  of  hydroxj'l  in  the 
oxidising  mixtures  described  in  the  paper  before  alluded  to  is,  of  course,  an 
impossibility,  for  hydroxyl  is  immediately  decomposed  by  these  liquids.  It  is, 
we  know,  difficult  to  convert  water  into  peroxide  of  hydi-ogen,  but  I  am  at  a  loss 
to  understand  the  decomposition  of  bichromate  of  potash  by  concentrated 
sulphuric  acid  and  heat,  unless  upon  the  assumption  that  hydroxj-l  is  formed 
and  at  once  decomposed  by  the  excess  of  chromic  acid  present.  This  may  appear 
a  soiiTewhat  strained  hypothesis.  In  order  to  give  it  weight,  it  was  necessary  to 
find  some  instance  in  which  an  unequivocal  addition  of  hydrogen  actuallj'  took 
place  in  such  an  oxidising  mixture.  The  following  synthesis  of  formic  acid 
furnishes  such  an  instance,  and  I  ma}'  remark  that  it  was  not  undertaken  with 
any  idea  of  proving  the  truth  of  the  foregoing  hypothesis,  though,  had  it  not 
been  for  that  hypothesis,  I  should  in  all  probabilitj',  neither  have  carried  out 
the  investigation,  nor  have  put  a  correct  interpretation  on  the  results  obtained. 

I  wished  to  know  whether  an  acid  solution  of  permanganate  had  any  action 
upon  carbon  in  the  free  state,  i.e.,  charcoal,  lampblack,  &c.  I  found  that  it 
did  act  upon  it,  though  but  slowly,  unless  the  solution  vfere  very  concentrated 
and  contained  much  acid.  Still  there  was  no  question  but  that  action,  and  very 
considerable  action,  too,  took  place,  provided  sufficient  time  were  allowed. 

Crj'stallised  permanganate  of  potash  was  dissolved  in  distilled  water,  and  as 
much  sulphuric  acid  added  as  would  serve  to  liberate  the  permanganic  acid. 
Lampblack,  which  had  been  intensely  ignited,  was  then  added,  and  the  mixture 
boiled.  After  some  hours'  boiling,  the  solution  had  changed  to  a  brownish-black 
colour.  On  standing  it  became  clear.  The  colour  of  the  clear  liquid  was  then 
seen  to  be  very  faintly  pink.  A  few  drops  more  sulphuric  acid  were  added,  and 
the  mixture  distilled.  The  distillate  was  tasteless,  or  nearly  so,  and  quite 
colourless,  but,  on  adding  a  drop  of  ammonia  and  a  little  nitrate  of  silver,  and 
boiling,  a  brown  coloration  was  obtained.  This  constitutes  the  well-known  test 
for  formic  acid.  Now,  as  even  after  the  most  intense  ignition,  lampblack  is  said 
to  retain  traces  of  hydrogen — a  statement  which  I  am  utterly  unable  to  verify — 
I  thought  it  advisable  to  emploj'  some  form  of  carbon  which  should  be  free 
from  this  objection.  I  tried  passing  carbonic  acid  over  ignited  sodium,  but  the 
yield  of  carbon  from  this  experiment  is  deplorably  small.  The  mixture  of  oxide 
of  sodium  and  carbon  was  dissolved  in  distilled  water. 

[N.B.  The  distilled  water  employed  in  this  and  all  the  following  experiments 
had  been  re-distilled  slowly  from  permanganate.  The  vessel  in  which  the 
distillation  was  conducted,  as  well  as  the  interior  tube  of  the  condenser  and 
every  other  piece  of  glass  apparatus  used,  had  actually  been  made 'red-hot,  so 
that  it  was  free  from  all  suspicion  of  organic  matter.  No  cork,  india-rubber,  or 
any  form  of  organic  matter  was  allowed  to  touch  the  interior  of  anj'  of  the 
vessels.] 

The  carbon  gradually  settled  to  the  bottom,  the  alkaline  solution  above  it 
was  poured  oft',  and  the  carbon  washed  by  decantation  with  hot  distilled  water. 
It  was  then  operated  upon  in  the  manner  already  described,  very  minute  quan- 
tities of  permanganate  and  sulphuric  acid  being  employed.  The  operation  was 
conducted  in  a  digestion  tube  in  the  oil  bath.  The  tube  was  opened,  a  little 
sulphuric  acid  added,  and  a  small  portion  of  the  liquid  distilled  of.    But  little 
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of  the  carbnn  liad  disappeared.  The  liquid  in  tlie  tube  was  poui'ed  off,  more 
distilled  water  added,  this  again  poured  off,  permanganate  of  potash  and  sul- 
phuric acid  again  added,  and  the  pi'ocess  repeated.  This  was  done  six  times. 
Tlie  distillate  obtained  in  this  manner  was  rendered  alkaline  by  a  drop  of 
solution  of  potash,  evaporated  down  to  a  verj'  small  bulk,  and  the  silver  test 
for  formic  acid  applied.     It  gave  a  very  considerable  precipitate. 

The  carlion  used  in  the  next  experiments  was  obtained  from  bisulphide  of 
carbon  by  the  action  of  sodium.  These  two  substances,  when  gently  heated 
together,  yield  sulphide  of  sodium,  and  a  substance  which  I  take  to  be  pure 
carbon.  It  was  washed  in  the  manner  previously  described,  and  ignited  in  a 
covered  platinum  crucible.  There  was  something  more  than  a  gramme  of  it. 
It  was  treated  in  precisely  the  same  manner  as  the  carbon  obtained  from  car- 
bonic acid  had  been,  and  the  distillate  obtained  from  it  also  gave  the  character- 
istic reaction  with  amnionio-nitrate  of  silver. 

Still  no  quantity  of  formic  acid  had  been  collected.  Reactions  had  been 
obtained  which  rendered  it  highly  probable  that  formic  acid  was  a  product 
of  the  gradual  oxidation  of  carbon,  but  the  proof  was  still  far  from  complete. 
The  cjuesfion  in  fact  resolved  itself  into  this  apparently  simpler  one: 
where  can  we  obtain  pure  carbon,  not  in  the  graphite  state,  but  in  the 
amorphous  condition  ?  I  believe  that  it  maj'  be  obtained  by  simply 
igniting  lamp  black ;  but  I  fear  most  chemists  would  regard  this  as  a 
delusion.  I  therefore  mixed  finely  divided  lamp  black  with  a  small 
quantity  of  nitrate  of  potash,  insufficient  to  burn  more  than  half  of  it. 
This  mixture  was  heated  in  a  platinum  crucible.  It  deflagrated.  A  portion 
of  the  carbon  of  course  remained  unconsumed.  This  carbon  I  hope  ma}'  be 
regarded  as  free  from  organic  matter;  if  not,  I  despair  of  finding  anj'.  The 
carbon  was  washed  out  of  the  accompanying  potash  salts  with  distilled  water 
and  dilute  sulphuric  acid,  and  then  treated  in  the  manner  previously  described. 
By  several  operations  nearly  twenty  grammes  of  it  were  obtained.  These  were 
divided  amongst  five  digestion  tubes ;  great  care  is  necessary  in  thesa  experi- 
ments in  apportioning  the  acid  to  the  permanganate.  The  solution  must  be 
perceptibly,  but  not  more  than  perceptibly,  alkaline  at  the  close  of  the  operation. 
If  too  much  or  too  little  acid  is  employed,  no  formic  acid  whatsoever  is  pro- 
duced. This  I  have  repeatedly  veiified  to  my  cost.  It  is  better  that  the  liquid 
should  be  a  little  too  alkaline  than  too  acid.  No  advantage  whatsoever  is 
gained  by  using  large  quantities  of  permanganate.  For  instance,  to  four 
grammes  of  carbon,  two  decigrammes  of  perinangate  of  potash,  and  a  corre- 
sponding quantity'  of  sulphuric  acid  m\v  be  added  apparently  with  exactly  the 
same  yield  of  formic  acid  as  if  only  half  the  quantity  were  employed ;  in  fact, 
three  of  my  tubes  were  always  charged  with  about  twice  as  much  permanganate 
as  the  other  two.  The  same  number  of  operations  were  performed  with  each 
lot  of  carbon,  viz.,  eight,  and,  as  will  be  seen  below,  the  amount  of  formic  acid 
obtained  from  the  other  two  tubes  was  almost  exactly  two-thirds  of  that  obtained 
from  the  other  three. 

These  operations  extended  over  a  considerable  time — in  fact,  I  was  about  six 
davs  engaged  in  charging  these  tubes  and  distilling  from  them.  The  product 
of  two  days'  woi'k  was  emploj'ed  in  obtaining  satisfactory  qualitative  tests  with 
oxide  of  mercury  and  ammonio-nitrate  of  silver.  I  obtained  the  reduction  of 
both  these  substances. 

The  products  of  the  other  four  days'  work  were  devoted  to  analysis.  About 
three-fifths  of  the  total  product  (less  than  a  decigramme)  was  employed  in 
making  a  combustion,  that  is  to  say,  the  barium-salt  obtained  from  the  distillate 
was  so  employed.  The  remaining  two-fifths,  also  converted  into  a  barium  salt, 
wei'e  employed  in  determining  the  saturating  capacitj-  of  the  acid.  Combustion 
was  performed  with  chromate  of  lead.  From  the  barium  determination  the 
following  numbers  were  obtained : — 

Substance  taken 0-1-102  BaoSO^  found  0-1428 

Therefore 59-89   %  Ba. 

By  combustion  the  following  numbers  were  obtained: — 

Substance  taken 0-2052  barium  salt. 

Found  0-0784  COo  and  0-0165  H"0 ; 

Therefore; 10-44  "/oC, 

and    -Sgo/oH. 
Theory.  CHBaO-^.  Found. 

C  "      12  10-57  10-42 

H  1  0-88  89 

Ba  68-5  60-35  59-89 

O-  32  28-20  — 


113-5  100-00 

It  appears  therefore  beyond  all  doubt  that  formic  acid  may  actuallj-  be 
obtained  by  the  action  of  permanganic  acid  upon  carbon.  The  process  is  diffi- 
cult in  the  extreme,  and  little  more  than  traces  of  the  acid  are  obtained.  It  is 
only  under  the  circumstances  here  specified  that  it  is  obtainable.  We  require 
free  permanganic  acid  to  act  upon  carbon,  but  a  trace  of  potash  or  some  alkali, 
and  not  more  than  a  trace,  must  be  present.  I  imagine  that  a  corapai-atively 
large  quantity  of  formic  acid  is  formed  and  destroyed  during  the  process. 
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his  paper  described  in  succession  Kovogorodoki  or  Posiette,  in  Expedition  Bay, 
near  the  frontier  of  Korea,  Wladivostock  or  Port  May,  Nakhodlia  Bay,  and  Olga 
Bay.  Expedition  Bay  is  a  splendid  harbour,  affording  an  impregnable  position 
and  a  secure  shelter  for  Russian  fleets.  Being  an  open  harbour  daring  the 
winter  months,  its  possession  is  of  the  greatest  adyantage  to  the  Russians,  the 
northern  harbours  on  the  coast  being  frozen  for  several  weeks  in  the  year.  Since 
the  cession  of  the  country  in  1859-,  Russia  has  taken  complete  military  possession 
not  only  of  the  coast  but  of  the  right  bank  of  the  Usuri  River,  a  southern 
tributary  of  the  Amur,  and  drafts  of  regiments  or  of  sailors  are  established 
every  ten  miles,  employed  in  making  the  great  military  road  which  is  to  connect 
the  settlements  with  the  Amur.  Wladivostock,  a  comparatively  flourishing 
place  further  north,  is  only  200  miles  distant  overland  ft-om  the  head  of  naviga- 
tion on  the  Usuri,  and  steamers  can  navigate  the  river  from  that  point  to  the 
Amur,  a  distance  of  about  450  miles.  The  author  described  the  settlements  as 
thinly  peopled,  and  their  trade  at  present  of  very  small  amount.  The  freest 
information  was  afforded  concerning  the  country  by  the  Russian  officials. 

A  second  paper  was  "  On  a  communication  betweeu  India  and  China  bj'  the- 
line  of  the  Burhampooter  and  the  Yang-tze-Kiang,"  by  General  Sir  Arthur 
Cotton,  R.E.  The  object  of  the  author  was  to  excite  attention  to  the  vast  im- 
portance of  establishing  a  line  of  laud  communication  between  the  navigable 
portion  of  the  Yang-tze-Kiaag  and  that  of  the  Burhampooter  in  Assam  ;  thus- 
connecting  two  vast  empires,  one  of  which  was  peopled  bj-  400,000,000  of  in- 
habitants and  the  other  by  200,000,000.  The  distance  was  not  more  than  230 
miles,  and  this  was  the  only  obstacle  to  a  prospective  complete  system  of  internai 
navigation  between  China  and  the  Indus,  by  waj'  of  the  Yellow  River,  the  Grand 
Canal,  the  Yang-tze,  the  Burhampooter,  the  dianges,  and  a  canal  which  wiU 
sooner  or  later  be  made  be-tvveen  the  Jumna  and  the  Sutlej.  Tlie  author  stated 
that  he  had  been  unable  to  find  any  information  with  regard  to  this  narrow 
tract  of  intervening  cottntrj'  which  was  said  to  be  traversfd  bj-  inaccessible 
mountains.  No  European  had  visited  it ;  and  he  concluded  his  paper  by  sketch- 
ing out  a  plan  of  exploration  bj'  parties  ascending  the  Irawaddy  and  co-operating 
with  others  crossing  the  ranges  from  Assam^ 

In  the  course  of  ani  animated  discussion  which  followed.  Sir  Arthur  Cotton's 
views  were  opposed  by  Sir  Arthur  Phayre  a-nd  Dr.  M'Cosh,  who  were  of  opinion 
that  a  more  southerly  line  of  communication,  via  Bhamo,  and  the  Chinese  pro- 
vince of  Yunan  was  much  more  practicable-  than  the  one  suggested  ;  it  was  fair 
evidence  of  the  impassable  nature  of  the  mountains  between  the  eastern  frontier 
of  Assam  and  Sze-Chuen,  that  no  native  commercial  route  existed  in  that 
direction,  whereas  there  was  a  well-known  caravan-road'  between  Bhama  and 
China. 

General  G.  Balfour  urged  the  impoi-tance  of  the  exploration  suggested  by  Sir 
Arthur  Cotton,  which  might  result  in  the  establishment  of  a  road  for  the  migra- 
tion of  Chinese  labourers,  skilled  in  the  cultivation  of  tea,  to  the  fertile  valley  of 
Assam,  where  they  were  so  much  reojuired. 

Mr.  J.  Crawford  objected  that  th*  provinces  with  which  India  was  sought  to 
be  connected  were  the  most  unproductive  portions  of  China,  and  the  Yang-tze- 
Kiang  of  no  wse  for  navigation  much  beyond  Hankow. 

The  Hon.  George  Campbell  looked  upon  the  proposed  immigration  of  Chinese 
into  the  Valley  of  the  Burhampooter  as  the  most  important  point  in  the  paper, 
and  advocated  exploration  being  made  with  a  view  to  the  discovery  of  a  road  for 
light  traffic. 

The  President  compared  the  plans  of  internal  water-navigation  suggested 
in  the  paper  with  those  carried  out  in  Russia  by  Peter  the  Great ;  but  there 
was  this  difference  between  the  two  countries,  that  the  river  basins  of  Russia 
were  separated  by  undulating  tracts  of  countr-y  of  small  elevation,  whereas  in 
Assam  and  Western  China  they  were  hemmed  in  by  lofty  ranges  of  mountains. 
He  concluded  by  congratulating  the  society  on  the  very  successful  session  now 
terminated. 

The  following  gentlemen  were  elected  fellows  of  the  society  : — C.  J.  Bayley, 
Esq.  (late  Governor  of  the  Bahamas)  ;  F.  A.  Goodenough,  Esq. ;  Nathaniel 
Piatt,  Esq.  (of  Rio  Janeiro) ;  General  Sir  Moyle  Sherer ;  and  the  Hon.  Richard 
Gilbert  T.^lbot. 


The  fourteenth  and  last  meeting  of  the  present  session  of  this  society  was  held 
at  Burlington  House  on  Monday  evening,  the  24th  June,  Sir  R.  I.  Murchison, 
Bart.,  President,  in  the  chair. 

The  first  paper  was  "On  a  visit  to  the  Russian  Settlements  on  the  Coast  of 
Manchuria,"  by  the  Rev.  W.  V.  Lloyd,  R.N.  The  author  visited  these  places  as 
diaplain  to  H.M.S.  Sci/Ha,  Captain  Courtenay,  in  the  summer  of  1866,  and   in 
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The  Founder's  Gold  jMedal  is  awarded  to  Admiral  Alexis  Boutakoff,  for  being 
the  first  to  launch  and  navigate  ships  in  the  Sea  of  Aral,  an  achievement  which 
led  to  the  establishment  of  steam  navigation  on  that  sea  and  up  the  great  River 
.laxartes,  into  the  heart  at  Turkestan;  also  for  his  subsequent  successful  survey 
of  the  chief  mouths  of  the  Oxus,  in  the  Khanat  of  Khiva.  The  Patron's  Gold 
Medal  to  Dr.  Isaac  I.  Hayes,  for  his  memorable  expedition  in  1860-61  towards 
the  open  Polar  Sea,  wherein  he  attained  a  more  northern  point  of  land  in  Smith 
Sound  (81°  35')  than  had  been  reached  by  any  previous  navigator. 

In  presenting  the  medals  the  President  first  spoke  as  follows  ;  In  estimating 
the  advance  of  geographical  knowledge,  it  is  obvious  that  our  allies  the  Russians 
have,  by  their  numerous  active  scientific  researches  along  and  beyond  their 
distant  frontiers,  thrown  quite  a  fresh  light  upon  the  physical  structure  and 
geography  of  Central  Asia  ;  and  in  my  address  of  this  day  I  shall  dwell  upon 
points  relating  to  this  subject  which  I  have  not  touched  upon  at  former 
anniversaries. 

It  is  now  my  pleasing  duty  to  announce  that  our  council  has  selected  one 
of  these  explorers,  that  enterprising  naval  officer.  Admiral  Alexis  Boutakoff, 
who  in  the  year  1852  transmitted  to  us  a  modest  account  of  his  survey  of  the 
Sea  of  Aral,  as  the  recipient  of  our  Founder's  Medal.  That  inland  sea,  though 
unknown  to  the  ancients,  was  distinctly  recognised  by  the  Arabian  geographers, 
from  the  year  600,  as  the  Sea  of  Kwarezm.  In  the  middle  and  dark  ages  all 
knowledge  of  it  was  lost  to  the  western  world,  and  it  was  not  until  Russia, 
desirous  of  an  accurate  exploration  of  her  Asiatic  frontiers,  sent,  in  1825,  an 
expedition  to  examine  its  shores,  under  General  de  Berg,  that  any  veal 
acquaintance  with  its  condition  was  obtained. 
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It  was  only,  however,  wlien  ships  built  at  Orenburg  were  transported  in  pieces 
across  the  wild  steppes,  that  Captain  Alexis  Boutakoff  launched  the  first  flotilla 
on  that  sea,  and  after  two  years  of  navigation  ascertained  its  outlines  and  depth, 
and  the  nature  of  the  large  islands  within  it. 

On  a  recent  occasion  Admiral  Boutakoff  has  also  laid  before  us  a  sketch  of 
his  able  examination  of  the  mouths  of  the  Oxus,  where  that  river  empties 
itself  into  this  inland  sea. 

Again,  it  is  still  more  important  to  dwell  upon  the  other  great  services  he 

has  rendered  to  his  country  and  the  civilised  world,  in  having  proved  that  the 

.'Jaxartes  of  the  ancients  (the  Syr  Daria  of  the  Asiatics),  which  flows  into  the 

Sea  of  Aral,  is  a  stream  which  steam-vessels  can  navigate  for  upwards  of  500 

miles  above  its  mouth. 

It  was  by  this  discovery  that  a  safe  line  of  communication  between  Europe 
and  China,  through  Western  Turkestan,  was  first  laid  open  to  Europe  ;  so  that 
whilst  Britain  has  had  and  holds  her  own  high  road  to  India  and  China  by 
■  the  ocean,  Russia,  after  trading  overland  for  centuries  with  Western  China 
under  great  difficulties,  owing  to  the  intervention  cf  barbarous  and  hostile 
tribes,  has  at  length  opened  out  for  herself  a  course  along  which,  b}'  the  inter- 
position of  small  protective  forts,  she  will  have  a  safe  trade  through  Turkestan 
■with  the  Celestial  Empire. 

Admiring  as  I  do  ths  great  progress  made  by  Russians  in  advancing  our 
knowledge  of  the  geography  of  Central  Asia,  I  have  a  peculiar  satifaction  in 
knowing  that  our  Founder's  Medal  has  been  decreed  to  one  who  is  so  good  a  type 
of  those  enlightened  explorers. 

Turning  to  the  Russian  officer  appointed  to  receive  the  medal,  the  President 
coatinued  :  Though  unable  to  be  present  himself,  I  rejoice  that  his  place  is  taken 
on  this  occasion  by  a  distinguished  brother  oHicer  of  the  Imperial  Russian 
Navy ;  and  I  therefore  request  you.  Captain  Crown,  to  convey  this  medal  to 
Admiral  Alexis  Boutakoff,  as  the  expression  of  our  admiration  of  his  deeds. 

Captain  Crown  thus  replied :  Mr.  President, — I  beg  to  return  thanks  to  the 
Royal  Geographical  Society  on  behalf  of  Admiral  Boutakoff,  for  the  honour  they 
have  conferred  on  him  by  awarding  him  this  Founder's  Medal.  Being  myself 
a  member  of  the  Imperial  Russian  Navj',  I  cannot  but  feel  proud  at  having  been 
called  upon  by  you,  Mr.  President,  to  perform  the  pleasant  duty  of  receiving 
from  your  hands  this  evidence  of  the  high  appreciation  of  Admiral  Boutakoff 's 
labours  by  the  Royal  Geographical  Society,  in  a  region  which,  even  at  the  present 
time,  is  so  very  little  known  to  the  scientific  world.  The  kind  approval  which 
Admiral  Boutakoff 's  works  have  met  at  the  hands  of  an  institution  so  widely 
known  and  esteemed  in  Russia,  and  of  which  you  are.  Sir,  the  honoured  presi- 
dent, will  undoubtedly  be  a  source  of  mutual  advantage  in  the  cause  of  science, 
and  will  encourage  our  Russian  geographers  to  seek  a  closer  acquaintance  with 
your  Society,  by  offering  their  works  in  a  version  more  accessible  to  English 
scientific  readers  than  the  Russian  language,  so  that  you  will  be  better  able  to 
follow  and  judge  of  the  progress  of  geographical  researches  in  Russia,  as  carried 
on  by  your  sister  institution  in  St.  Petersburgh ;  at  the  head  of  which,  as  you 
are  well  aware,  is  his  Imperial  Highness  the  Grand  Duke  Constantine.  I  shall 
lose  no  time  in  forwarding  to  Admiral  Boutakoff  this  medal,  and  I  only  regret 
tJiat  I  cannot  express  his  thanks  to  the  Royal  Geographical  Society,  and'  to  you, 
Sir,  in  so  admirable  a  manner  as  he  would  have  done  himself,  if  he  were  here. 

The  President  next  addressed  the  Hon.  C.  P.  Adams,  Minister  of  the  United 
States,  in  tlie  following  words  : — 

Mr.  Adams, — Eleven  years  have  elapsed  since  the  Royal  Geographical  Society 
did  honour  to  itself  by  awarding  a  gold  medal  to  your  highly  distinguished 
countryman  the  late  Dr.  Kane,  for  his  discoveries  in  the  Polar  regions,  while 
in  charge  of  an  expedition  generously  fitted  out  in  the  United  States  to  search 
for  Sir  John  Franklin  ;  and  now  I  rejoice  to  say  that  I  have  to  ask  you,  as  the 
representative  of  the  great  American  Republic,  to  receive  the  medal  of  our 
patron.  Queen  Victoria,  which  has  been  decreed  to  another  of  your  countrymen. 
Dr.  Hayes,  for  having  reached  a  more  northern  point  of  Arctic  land  (81°  35') 
than  ever  was  attained  by  anj'  previous  explorer. 

Forming  one  ot  the  previous  e.xpedition  of  the  lamented  Kane,  who  justly 
received  the  applause  not  only  of  your  country  but  of  the  civilised  world.  Dr. 
Hayes  was  on  that  occasion  the  discoverer  of  a  large  mass  of  land  forming  the 
extreme  western  shore  of  Smith  Sound,  to  ■which  the  name  of  Henry  Grinnell 
an  enlightened  citizen  of  New  York,  the  mainspring  of  that  expedition,  was 
most  appropriately  attached.  It  is  for  carrying  personal  observations  to  a 
degree  and  a  half  further  northward  on  land  than  on  the  previous  occasion, 
and  for  having  sighted  the  open  Polar  Sea  from  the  western  shore  of  Kenney's 
etrait,  just  as  Kane's  companion  Morton  had  done  from  the  eastern  or  Green- 
land shore  of  the  same,  that  our  council  has  most  deservedly  adjudicated  to 
him  our  patron's  medal. 

The  scientific  results  of  this  expedition  have  been  to  a  great  extent  made 
known  in  America,  and  the  Smithsonian  Institution  has  undertaken  the  publi- 
cation of  those  important  additions  to  our  acquaintance  with  the  natural 
history,  terrestrial  Magnetism,  and  meteorology,  as  well  as  the  geography  of  the 
Arctic  regions. 

In  the  meantime  the  unpretending  volume  of  our  medallist,  entitled  the 
"  Open  Polar  Sea,"  is  written  in  so  clear,  manly,  and  attractive  a  style,  as 
must  render  it  very  popular  among  all  readers  in  the  British  Isles  and 
America. 

Just  as  we  know  that  our  old  Baffin  first  discovered  and  navigated  in  a 
very  small  craft  the  great  bay  separating  Greenland  from  America,  with 
which  his  name  has  ever  since  been  connected,  so  the  extremest  point  where 
these  waters  lead  into  what  was  called  the  "  Open  Polar  Sea  "  has  been  reached 
by  the  small  American  schooner  of  Dr.  Hayes,  bearing  the  name  of  the  "  United 
States." 

In  perusing  the  narrative  of  the  hair-breadth  escapes  of  this  little  vessel  when 
beset  by  huge  floatmg  icebergs,  the  skill  with  which  she  was  managed,  the 
•tern  resolution  and  ability  with  which  every  difficulty  by  sea  or  by  land  was 
overcome,  and  the  rich  scientific  fruits  which  were  brought  hack,  with  the  loss 


only  of  the  able  Mr.  Sontag,  who  made  most  of  the  astronomical  observations, 
I  may  well  congratulate  your  Excellency  on  the  success  of  a  voyage  which  will 
ever  be  remembered  among  the  many  great  exploits  of  your  countrymen. 

I  have  now  only  to  request  you  to  convej'  this  Victoria  medal  to  Dr.  Hayes, 
with  the  request  that  he  will  accept  it  as  the  strongest  proof  we  can  offer  of  our 
just  appreciation  of  his  great  merits. 

Mr.  Adams  replied: — Mr.  President. — It  gives  me  great  pleasure  to  be  the 
medium  of  presenting  to  Dr.  Hayes  the  honourable  memorial  which  your 
society  has  voted  to  him  for  his  services  in  the  cause  of  science.  It  is  no  part 
of  my  province  to  undertake  to  vaunt  any  ot  my  countrymen ;  but  I  will  say 
that,  in  no  part  of  the  world  will  you  find  more  people  who  watch  with  greater 
attention  and  admiration  the  brave  enterprises  for  public  objects  which  are 
undertaken  in  any  part  of  the  world.  More  especially  by  their  natural  connec- 
tion, in  all  the  essential  elements  of  civilisation,  with  this  community,  their 
attention  is  closelj'  drawn  to  every  movement  which  takes  place  here ;  and 
following  the  admiration  with  which  they  see  what  has  been  done,  there  grows 
a  desire  to  emulate  the  same  themselves.  It  has  been  often  objected  to  enter- 
prises of  this  kind,  that  they  can  lead  to  nothing  —that  they  are,  in  their  nature, 
simply  adventures  in  quest  of  things  that  are  impossible.  But,  Mr.  President, 
the  same  remark  might  have  been  made  when  Columbus  first  undertook  his 
voyage  to  the  VVest — to  what,  he  did  not  know.  He  thought  he  might  come  out 
somewhere  in  far  Cathay  ;  but  the  result  was,  as  often  happens  in  life,  an  unex- 
pected one — and  the  unexpected  turns  out  to  be  of  greater  proportions  than 
anything  which  had  been  anticipated.  Thus  it  was  that  America  was  disco- 
vered, and  the  influence  of  that  discovery  upon  tha.  fortunes  of  the  world 
remains  yet  to  be  fully  measured.  And  so  it  has  been  with  most  of  the 
adventures  that  have  been  started  from  the  Old  World  for  the  discovery  of  that 
which  was  unknown.  Very  often  the  explorers  do  not  arrive  at  what  was  anti- 
cipated ;  but  they  attain  to  a  great  deal  which  was  not  expected,  and 
which  has  at  the  same  time  proved  of  very  great  value.  And  more  than  that, 
and  greater  than  all,  this  pursuit  has  led  to  the  cultivation  and  development 
of  high  moral  qualities  in  a  class  of  men,  who  become  themselves  greater  heroes 
and  greater  benefactors  to  the  interests  of  the  world  than  most  conquerors  who 
have  been  lauded  in  the  pages  of  histoiy.  I  therefore,  Mr.  President,  accept 
this  medal  with  great  pleasure,  and  I  have  no  doubt  that  this  marked  testimon}' 
to  the  merits  of  one  individual  will  be  felt  not  only  by  him,  but  by  all  who, 
at  their  own  cost  and  expense,  carried  on  his  enterprise.  It  will,  moreover, 
stimulate  them  to  repeat  such  efforts  in  emulation  of  your  countrymen,  by 
which  the  bounds  of  science  may  still  further  be  indefinitely  extended. 


INSTITUTION  OP  CIVIL  ENGINEERS. 

The  Council  of  the  Institution  of  Civil  Engineers  have  awarded  the  following 
premiums  for  Papers  read  at  the  meetings  during  the  past  session : — 

1.  A  Telford  medal  and  a  Telford  premium,  in  books,  to  James  T.  Chance, 
M.A.,  Assoc.  Inst.  C.E.  for  his  paper  "  On  Optical  Apparatus  used  in  Light- 
houses." 

2.  A  Telford  medal  and  a  Telford  premium,  in  books,  to  Edward  Byrne,  M. 
Inst.  C.E.,  for  his  paper  '■'  Experiments  on  the  Removal  of  Organic  and  Inorganic 
Substances  in  Water." 

3.  A  Telford  medal  to  George  Biddell  Airy,  Astronomer  Royal,  Hon.  M.  Inst. 
C.E.,  for  his  paper  "  On  the'Use  of  the  Suspension  Bridge  with  Stiflfened  Roadway 
for  Railway  and  other  Bridges  of  Great  Span." 

*-L.  A  Watt  medal  to  Colonel  Sir  William  Thomas  Denison,  K.C.B.,  R.E., 
Assoc.  Inst.  C.E.,  for  his  paper  on  "  The  Suez  Canal." 

5.  A  Watt  medal,  and  a  Telford  premium,  in  books,  to  John  Bourne,  for  his 
paper  on  "  Ships  of  War." 

*6.  A  Telford  premium,  in  books,  to  Capt.  Henry  Whatley  Tyler,  Assoc.  Inst. 
C.E.,  for  his  Paper  "On  the  Working  of  Steep  Gradients  and  Sharp  Curves  on 
Railways." 

*".  A  Telford  premium,  in  books,  to  William  Henry  Preece,  Assoc.  Inst. 
C.E.,  for  his  paper  "  On  the  Best  Means  of  Communicating  between  the 
Passengers,  Guards,  and  Drivers  of  Trains  in  Motion." 

*8.  A  Telford  premium,  in  books,  to  William  Alexander  Brooks,  M.  Inst.  C.E., 
for  his  paper  on  '•  The  River  Tyne." 

9.  The  Manby  premium,  in  books,  to  Charles  Douglas  Pox,  M.  Inst.  C.E., 
for  his  paper  "  On  Light  Railways  in  Norway,  India,  and  Queensland." 

The  council  of  the  Institution  of  Civil  Engineers  having  for  some  time  past 
observed  a  growing  desire  of  the  junior  members  of  the  civil  engineering  pro- 
fession to  be  present  at,  and  take  a  part  in,  the  discussion  of  many  interesting- 
papers  that  have  been  read  and  discussed  in  the  theatre  of  the  Institution, 
determine  to  adopt  some  course  by  which  the  usefulness  of  the  Institution  might 
be  extended.  The  result  has  been  that  at  a  general  meeting  of  members  held  ou 
the  26tli  June,  various  alterations  in  the  bye-laws  were  made,  and  the  following 
circular  has  been  issued  under  date  July  16  : — 

"  Dear  Sir, — I  am  instructed  to  forward  a  copy  of  the  bye-laws  and  regulations 
of  the  Institution  of  Civil  Engineers  as  amended  and  enlarged  at  a  general  meet- 
ing of  members  held  here,  pursuant  to  notice,  on  Wednesday,  the  26th  da}'  of 
June  last  ;  and  I  am  particularly  to  direct  your  attention  to  Section  IV., 
respecting  the  admission  of  students. 

"  With  a  view  of  increasing  the  usefulness  of  the  institution,  particularly  to 
the  junior  members  of  the  profession,  it  has  been  decided,  you  will  observe,  to 
create  a  student  class,  to  take  very  much  the  place  of  that  which  was  formerly 
the  graduate  class,  but  with  certain  modifications,  so  as  to  avoid  the  difficulties 
which  previously  arose,  and  to  provide  those  advantages  which  experience  has 
pointed  out  to  be  desirable. 


*  Have  previously  received  Telford  medals. 
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"  Although  not  specifically  mentioned  in  the  rules,  it  is  contemplated  to  grant, 
under  the  conti-ol  of  the  Council,  the  use  of  the  theatre  of  the  institution  to  the 
students,  for  supplemental  meetings,  for  the  reading  and  discussion  of  papers 
among  themselves,  and  possibly,  also,  for  the  delivery  to  them  of  lectures  upon 
special  subjects ;  the  object  of  such  supplemental  meetings  being  for  the  advance- 
ment in  scientific  and  technical  knowledge  of  the  junior  members. 

"  Believing  it  to  be  of  the  highest  importance  that  the  profession  should  not 
be  divided,  but  should  remain  one  united  body,  having  a  position  and  an  in- 
fluence which  one  united  body  only  can  have,  the  Council  trust  that  you  will 
cordially  unite  with  them  in  the  endeavour  so  to  extend  and  enlarge  the  basis 
of  the  institution,  as  that  it  shall  continue  to  embrace  within  it  all  branches  of 
engineering  and  all  classes  of  engineers. 

''  In  case  you  may  know  any  gentlemen  wishing  to  avail  themselves  of  the 
privileges  of  the  institution  and  of  these  new  arrangements,  I  have  been  directed 
to  send  to  you,  one  copy  of  the  form  of  proposal  for  ordinary  candidates  desirous 
of  joining  the  institution,  and  two  copies  of  the  form  of  application  for  the 
admission  of  students. 

"  I  an,  dear  Sir,  yours  faithfully, 

"  JAMES  FORREST,  Secretary." 

EXIEACPS   PEOII    THE    BtE-LAWS. 

Section  II.     Constikction. 

1.  The  Institution  of  Civil  Engineers  shall  consist  of  three  classes,  viz., 
members,  associates,  and  honorary  members,  with  a  class  of  students  attached. 

2.  Membbks. — Every  candidate  for  admission  into  the  class  of  members,  or 
for  transfer  into  that  class,  shall  come  within  the  following  conditions  :  — 

He  shall  be  more  than  twenty-five  years  of  age,  shall  have  been  regularly 
educated  as  a  civil  engineer  according  to  the  usual  routine  of  pupilage,  and  have 
had  subsequent  employment  for  at  least  five  years  in  responsible  situations  as 
resident  engineer,  or  otherwise,  in  some  of  the  branches  defined  by  the  charter 
as  constituting  the  profession  of  a  civil  engineer  ;  or, 

He  shall  have  practised  on  his  own  account  in  the  profession  of  a  civil  engi- 
neer for  at  least  five  years,  and  have  acquired  a  considerable  degree  of  eminence 
in  the  same. 

3.  Associates  shall  be  persons  of  more  than  twenty-five  years  of  age,  who  are 
not  necessarily  civil  engineers  by  profession,  but  whose  pursuits  constitute 
branches  of  engineering,  or  who  are  by  their  connection  with  science  or  the 
arts  qualified  to  concur  with  civil  engineers  in  the  advancement  of  pi'ofes- 
sional  knowledge. 

4.  Honorary  members  shall  be  either  distinguished  individuals,  who  from 
their  position  are  enabled  to  render  assistance  in  the  prosecution  of  public 
works,  or  persons  eminent  for  science  and  experience,  in  pursuits  connected  with 
the  profession  of  a  civil  engineer,  but  who  are  not  engaged  in  the  practice  of  that 
profession  in  Great  Britain  or  Ireland. 

5.  Students  shall  be  persons  not  under  eighteen  years  of  age,  who  are,  or  have 
been,  pupils  of  members  or  associates  of  the  institution,  and  who  have  the 
object  or  intention  of  becoming  civil  engineers  ;  and  such  persons  may  continue 
students  until  they  attain  the  age  of  twenty-six  years,  but  not  longer. 

Section  IV.     Admission  of  Students. 

1.  Students  may  be  admitted  bj'  the  Council  on  the  recommendation  (accord- 
ing to  form  A  2  in  the  Appendix)  of  the  member  or  associate  under  whom-thej' 
are,  or  have  been,  pupils ;  and  thej^  may  remain  students  of  the  institution,  at 
and  during  the  pleasure  of  the  Council,  until  they  attain  the  age  of  tweut3'-six 
yeai's,  when  they  shall  cease  to  be  students. 

2.  Any  person  admitted  into  the  institution  as  a  student  shall  be  informed 
thereof  by  a  letter  (according  to  the  form  E  1  in  the  Appendix),  stating  that 
the  first  year's  subscription  must  be  paid  within  two  months,  otherwise  the 
admission  will  be  void,  when  he  shall  be  entitled  to  attend  the  ordinary  general 
meetings,  but  not  to  vote  at  such  meetings,  and  to  have  the  use  of  the  library, 
but  subject  to  such  regulations  as  the  Council  may,  from. time  to  time,  pi'escribe, 
as  well  as  to  receive  a  copy  of  the  minutes  of  proceedings  relating  to  each  session 
during  which  he  shall  continue  to  be  a  student. 

3.  Students  of  the  institution  are  eligible  to  compete  for  the  premiums  or 
prizes  arising  out  of  the  "  Miller  Fund,"  and  any  other  funds  appropriated  by 
the  institution,  or  any  person  or  persons,  for  premiums  or  prizes  for  students. 

4.  The  Council  may  accord  to  students  other  privileges,  but  subject  to  such 
terms,  regulations,  and  restrictions,  as  thej'  shall  from  time  to  time  prescribe. 

5.  No  student  will  be  allowed  to  introduce  a  stranger  into  the  rooms  of  the 
institution. 


Fees  ox  Election. 

Admission  Fee —                        £  s.  d. 

Associate 3  3  0 

Member  3  3  0 

Building  Fund — 

Associate 4  4  0 

Member  7  7  0 


AlfNTJAL   SUBSCEIPTIOK. 
£      S. 

Non-resident  Student    ...  1 

Resident  Student  2 

Non-resident  Associate...  2 

Resident  Associate 3 

Non-resident  Member  ...  3 

Resident  Member  4 


1 

G 

2 

0 

2 

6 

3 

0 

3 

0 

4 

0 

The  form  A  2,  for  the  proposition  of  students,  may  be  had  on  application 


NOTES  OP  SHIPBUILDING  AND  MARINE  ENGINEERING  ON 
THE  CLYDE. 
The  total  number  of  vessels  launched  on  the  Clyde  during  the  month 
of  May,  was  13  ;  of  these  8  were  steam  vessels,  and  5  sailing  vessels.  7 
out  of  the  8  steamers — all  built  of  iron — were  screws ;  3  of  the  sailing 
ships  were  built  of  iron,  one  (the  Troclirague,  of  700  tons)  of  wood,  and 


one  (a  cutter  yacht  of  175),  composite.  The  whole — excluding  the 
tonnage  of  a  small  screw  cargo  barge  included  in  the  above  list — repre 
senting  a  total  tonnage  of  9,167. 

Amongst  the  launches  oa  the  Clyde  during  the  month  of  Juue,  we  may 
mention  the  following : 

Launch  op  the  •'Pelican"  at  Got  an. 
Messrs.  Randolph,  Elder,  and  Co.,  launched  from  their  shipbuilding 
yard  at  Fairfield,  Govan,  the  Pelican,  a  screw  steamer  of  109  tons,  builder's 
measurement,  and  30  horse-power  (nominal),  of  the  follo\ving  dimensions : 
—Length  over  all,  90ft. ;  breadth,  16ft. ;  and  depth  (moulded),  9ft.  The 
Felican  has  been  built  to  the  order  of  the  Ocean  Fishery  Companj,  Bor- 
deaux, and  is  intended  for  deep-sea  fishing  off  the  French  coast.  Her 
engines,  which  are  being  supplied  by  the  same  firm,  are  upon  their  patent 
double  cylinder  expansion  principle,  fitted  with  surface  condensers  and 
superheaters,  are  similar  to  those  of  the  Cormoran  and  Heron,  built  for 
the  same  company  last  year,  by  Messrs.  Randolph,  Elder,  and  Co.  We 
may  here  add  that  from  enquiries  made  of  us  by  correspondents,  an 
opinion  prevails  in  some  quarters  that  Messrs.  Randolph,  Elder,  and  Co. 
have  only  recently  adapted  their  patent  double  cylinder  engines  to  the 
propulsicm  of  screw  steamers ;  this  is  not  so,  and  we  refer  our  readers  to 
The  Astizan  vols,  for  1860-61,  in  which  full  particulars  will  be  found, 
illustrated  by  engravings,  of  the  sister  screw  steam  ships^  the  San  Carlos 
and  the  Guayaquil,  and  their  inverted  double  cylinder  expansion  engines. 
Messrs.  Randolph,  Elder,  and  Co.  have,  during  tlie  last  years,  fitted  a  large 
number  of  screw  steamers  with  this  class  of  engines,  and  they  ar3  all 
giving  general  satisfaction  to  their  owners. 

Launch  of  the  "Miajii,"  at  Gotan. 
Messrs.  Dobie  and  Co.  launched  from  their  building-yard,  Govan,  an 
iron   sailing  barque   of  541    tons,  named    the   Miami,  built  for   Messrs. 
Donaldson  Bros.,  Glasgow. 

Launch  oe  the  "  Coesaie,"  at  Poet-Glasgow. 
M-essrs.  Henry  Murray  and  Co.  launched  from  their  building-yard,  at; 
Port-Glasgow,  a  smart  little  screw-steamer,  of  100  tons,  named  the 
Corsair.  She  has  been  built  to  the  order  of  Mr.  John  Macfarlaue,  and  is 
intended  to  run  in  the  West  Highland  trade,  in  consort  with  the  JS'orse- 
man.  The  Messrs.  Miirray  are  a  young  but  enterprising  firm.  The  Corsair 
is  the  third  vessel  which  they  have  launched. 

Launch  op  the  "  Reichstag,"  at  Kelvinhaugh. 
Messrs.  A  Stephen  and  Sons  launched  from  their  works,  at  Kelvinhaugh, 
a  fine  new  iron  sailing  ship,  of  750  tons,  A  1  at  Lloyd's,  and  the  highest 
class  in  the  register  Veritas.  This  vessel,  named  the  Eeichstaij,  is  the 
fourth  ship  built  by  Messrs.  Stephen  for  her  owner,  R.  M.  Sloman,  Esq., 
Hamburg,  one  of  the  representatives  of  that  city  in  the  North  German 
Parliament,  and  is  to  be  employed  in  the  Hamburg  and  New  York  trade. 

Launch  of  the  "  Palermo,"  at  Maethill. 
Messrs.  J.  and  R.  Swan,  Kelvin   Dock,  Maryhill,  launched  a  fine  three- 
masted  screw-steamer,  named  the  Palermo,  of  400  tons  burden.     She  has 
been  built  for  Messrs  Morris,  Munro,  and  Co.,  Glasgow,  and  is  intended  for 
the  Mediterranean  trade. 

Launch  of  the  "Cabnaevon  Castle,"  at  Whiteinch. 
Messrs.  Barclay,  Curie,  and  Co.,  launched  from  their  yard,  Whiteinch,  a 
clipper-ship,  the  Carnarvon  Castle,  of  1,200  tons  register,  for  Messrs.  D. 
Currie  and  Co.'s  line  of  "Castle"  p.ickets  between  Calcutta  and  London 
and  Liverpool.  The  principal  dimensions  of  the  vessel  are  : — Length, 
220ft. ;  breadth  of  beam,  36ft. ;  and  depth  in  hold,  22ft. 

Launch  of  the  "James  Aiken"  at  Poet  Glasgow. 
Messrs.  John  Reid  and  Co.  launched  on  the  3rd  ult.  a  fine  iron  sailing 
ship  of  960  tons  register,  and  1,050  tons  burden,  named  the  James  Aiken, 
after  the  eminent  merchant  of  that  name  in  Liverpool ;  she  is  owned  by 
Messrs.  McDiarmid,  Greenshields  and  Co.,  of  that  city,  and  is  intended 
for  the  Calcutta  trade. 

Launch  of  the  "Jaguaeete"  at  Pointhouse. 
A  fine  twin  screw  steamer,  named  Jar/uarete,  was  launched  on  the  18th 
ult.  from  the  bnilding  yard;;of  Messrs.  A.  and  J.  Inglis,  for  Messrs.  Isaac 
and  Samuel,  of  London.  The  Jaguarete  is  145  feet  long,  24  feet  in 
breadth,  and  8  feet  depth  of  hold,  and  will  be  fitted  by  her  builders  with 
two  pairs  of  direct  acting  condensing  engines  of  25  H.  P.  nominal  each; 
she  is,  we  understand,  to  be  employed  in  the  South  American  trade. 

Launch  of  the  "  South  of  Ireland"  at  Renfue-w. 
This  vessel,  a  fine  iron-paddle  steamer  of  600  tons,  bnilt  and  engined 
by  Messrs.  W.  Simons  and  Co.,  was  launched  on  the  Gth  ult.  from  the 
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the  London  Works,  Renfrew.  She  is  fitted  with  oscillating  engines  of  200 
H.  P.,  and  is  intended  to  run  in  concert  with  the  steamer  Cheat  Western, 
recently  built  hy  the  same  firm,  on  the  Milford  and  VVaterford  Stations, 
■where  the  Channel  service  is  conducted  in  connection  with  the  Great 
Western  Railway. 

Launch  of  the  "  SPEWDTHErPT"  at  Oternewton. 
Messrs.  Charles  Connell  and  Co.  launched  on  the  18th  ult.  from  their 
west  shipbuilding  yard,  at  Overnewton,  a  handsome  composite  clipper 
sailing  ship,  named  the  Spendthrift,  of  1,350  tons  burden,  classed  14  years 
A  1  at  Lloyd's.  This  vessel  has  been  built  expressly  for  the  China  tea 
trade,  and  is  to  be  commanded  by  Captain  Innes,  who  is  well  known  in 
that  trade,  and  is  expected  to  take  part  in  the  annual  ocean  race  home 
from  China  with  the  new  teas  next  year. 

Launch  oe  a  Sceew  Yacht  at  Geeenoce:. 
Messrs.  Robertson  and  Co.  launched  on  the  18th  ult.  a  smart  screw 
yacht  for  employment  on  the  river  Plate,  as  a  tender  to  ships,  and  will 
shortly  be  conveyed  to  her  destination.  She  is  55  feet  long,  lOj  feet 
beam,  and  6-j  feet  depth,  and  is  fitted  with  geared  twin  engines  by  Mr. 
D.  Rowan  of  Glasgow. 

Launch  op  the  •'  Gaeeison"  at  Whiteinch. 

Messrs.  Aitkin  and  Mansel  launched  from  their  shipbuilding  yard, 
Whiteinch,  a  fine  screw  steamer,  named  the  Oarrison,  of  800  tons  burden. 
Her  principal  dimensions  are — length  of  keel  and  fore  rake,  206  feet; 
breadth  moulded,  28i-  feet ;  depth  of  hold,  16*^  feet.  She  has,  we  under- 
stand, been  built  through  the  agency  of  Mr.  John  Wilson,  consulting 
engineer,  Glasgow,  for  Mr.  W.  Laing,  Edinburgh,  and  Mr.  A.  M.  Davidson, 
Dundee,  and  will  be  fitted  with  direct-acting  engines  of  100  H.  P.,  by 
Messrs.  James  Aitkin  and  Co.,  Cranstonhill,  Glasgow. 

Amongst  the  launches  on  the  Clyde  during  the  month  of  July,  may  be 
mentioned  the  following : — 

Launch  or  the  "  City  oe  Delhi." 
Messrs.   Barclay,   Curie,   and   Co.   launched  on  the  1st  ult.,  from  their 
Stobcross  Yard,  a  fine  iron  sailing  ship  of  1,200  tons  register,  named  the 
City  of  Delhi,  for  Messrs.  G.  Smith  and  Sons.      She  is  intended  for  the 
Calcutta  trade. 

Launch  oe  the  "Hannah  Simons,"  at  Keeyinhaush. 
Messrs.  Alex.  Stephen  and  Sons,  launched  on  the  3rd  ult.  a  finely  pro- 
portioned iron  screw  steamer  of  1,000  tons,  named  the  Hannah  Simons, 
built  for  Benjamin  Simons,  Esq.,  and  is  intended,  we  understand,  for  the 
fruit  trade  under  the  agency  of  Messrs.  Wilson,  Bros.  She  is  at  present 
fitting  out,  and  is  berthed  alongside  the  quay  on  south  side. 

Clyde-built  Yachts. 

The  iron  screw-yacht  Sea  Morse,  300  tons,  and  60  horse-power,  recently 
launched  from  the  yard  of  Messrs.  Tod  and  Magregor,  Partick,  for  the 
Earl  of  Cardigan,  K.C.B.,  passed  down  the  river,  and  proceeded  to  Garelock 
to  have  her  compasses  adjusted.  Her  beautiful  model  and  graceful 
appearance  attracted  much  attention.  It  is  worthy  of  remark  that  two 
noble  English  earls  belonging  to  the  Royal  Yacht  Squadron  should  have 
had  vessels  built  on  the  Clyde  this  year,  viz.,  the  Sea  Horse,  and  the 
beautiful  schooner.yaoht  Nyanza,  launched  the  other  day  from  the  building- 
yard  of  Messrs.  Robert  Steele  and  Co.,  Greenock,  for  the  Right  Hon.  the 
Earl  of  Wilton,  Commodore  of  the  Royal  Yacht  Squadron. 

We  learn  from  "  IJunt's  Universal  Yachting  List"  that  last  year  the 
Clyde-built  yachts  again  represent  the  greatest  earnings  in  their  several 
classes.  The  celebrated  Clyde-built  cutter  Fiona,  belonging  to  Mr.  E. 
Boutcher,  Glasgow,  has  won  the  greatest  number  of  money  prizes  last  year 
of  any  yacht  afloat,  her  total  earnings  being  £600,  represented  by  seven 
competitions.  The  schooner  Selene,  built  by  Messrs.  Steele  and  Co., 
Greenock,  and  owned  by  Mr.  D.  Richardson,  gained  £196  10s.  The 
Clyde-built  yacht  Torch,  which  formerly  belonged  to  Dr.  Finlay,  Helens- 
burgh, won  five  races,  the  money  value  of  which  was  £112.  The  celebrated 
yacht  Mosquito,  belonging  to  Mr.  T.  Holdsworth,  Glasgow,  carried  off  two 
piizes,  valued  at  £200.  The  Armada,  lately  the  property  of  Mr.  B.  B. 
Bell,  Glasgow,  gained  three  races,  the  value  of  which  was  £87.  The 
Madcap,  now  owned  by  Mr.  D.  Tod,  Glasgow,  carried  off  one  prize  valued 
at  £80.  The  celebrated  cutters  Vindex  gained  £231 ;  Sphinx,  £230 ; 
Fantomime,  £175;  Niobe,  £123  10s.;  Glance,  £130;  Ilcho,  £165;  Chris- 
tabel,  £240 ;  while  the  schooner  Aline  gained  £175,  and  the  new  yawl 
Zeah  £220.  It  is  satisfactory  to  know  that  Fyfe's  Fiona  gained  the 
greatest  number  of  races  and  the  largest  amount  of  money  last  year. 
During  the  preceding  year  the  Fiona  won  six  matches,  with  prizes 
amounting  to  £440 ;  consequently,  in  two  years  this  celebrated  craft  has 
earned  no  less  a  sum  than  £1,040.  During  1865  the  Mosquito  won  £428, 
which  makes  her  total  earnings  in  two  years  £628  ;  while,  during  the  two 
past  years,  the  16  ton  cutter  Torch,  built  by  Fyfe,  has  gained  £268. 


The  Glasgow  and  Dublin  Steam  Packet  Company. 
This  company  have,  we  understand,  purchased  the  paddle-steamer  Great 
Northern,  lately  employed  on  the  Dublin  and  Liverpool  Station,  and  to 
be  placed  on  the  Glasgow  and  Dublin  line,  in  lieu  of  the  ill-fated  Farl  of 
Dublin,  whose  loss  we  recorded  in  our  last. 

The  Cunaed  Steamee  the  "  Russia." 

The  Russia,  a  notice  of  the  launch  of  which,  on  the  20th  March  lagt» 
appeared  in  our  issue  of  the  1st  April,  had  ber  Admiralty  trial  on  the  28th 
May,  when  she  steamed  out  from  Wemyss  Bay  to  Lochranza,  and  back, 
sailing  steadily  and  smoothly,  and  making  about  fifteen  knots  an  hour, 
with  loading  down  to  Admiralty  trial.  After  the  company  who  were  on 
board  on  the  occasion  of  the  trial  trip  had  been  taken  off,  and  landed  at  the 
Wemyss  Bay  Pier,  the  Russia  proceeded  on  to  Liverpool,  and  excited  general 
admiration,  on  account  of  her  great  size  and  remarkably  fine  proportions. 
She  sailed  from  Liverpool  on  the  15th  June  on  her  first  voyage  to  New 
York,  when,  besides  the  royal  mails,  she  took  out  a  valuable  cargo  and 
seventy  passengers.  We  may  add,  to  the  particulars  given  in  our  April 
number,  that  provision  has  been  made  in  the  internal  arrangements  of  the 
Russia  to  allow  of  her  carrying,  when  required,  1,200  troops,  as  the  vessels 
(5f  the  Cunard  line  are  sometimes  brought  into  requisition  as  troop  ships. 

The  Hussia  arrived  on  her  first  homeward  voyage  at  Queenstown,  at 
9'30  p.m.  on  the  18th  July,  having  made  the  passage  under  eight  days 
thus  fulfilling  the  anticipations  that  have  been  formed  as  to  her  proving 
a  rajjid  sailer,  and  admirably  adapted  for  the  service  for  which  she  has 
been  built.  Hitherto  the  fastest  and  finest  vessel  of  the  respective  fleets 
of  the  three  Liverpool  transatlantic  companies  has  been  considered  to  be 
the  Scotia,  of  the  Cunard  line ;  but  the  Russia,  from  the  rapid  run  she 
has  made,  bids  fair  to  stand  first  amongst  the  rapid  sailers  of  the  three 
competing  companies.  On  the  run  to  Liverpool,  from  New  York  to 
Queenstown,  there  is  only  a  difference  of  fifty-five  minutes  in  favour  of  the 
Scotia's  fastest  run  as  compared  with  that  of  the  Russia,  while  on  the 
whole  run  to  Liverpool,  the  trial  is  almost  the  same  for  the  two  vessels. 
The  Clyde  Steamee  "Maey  Helen." 

This  paddle  steamer,  lately  built  by  Messrs.  T.  Wingate  and  Co., 
Whiteinch,  went  down  the  river  on  the  3rd  ult.,  with  an  official  inspector 
on  board,  for  the  purpose  of  testing  her  speed  preparatory  to  going  on  a 
foreign  station,  when  she  ran  the  measured  distance  between  the  clock  and 
Cumbrae  lights  in  forty-five  minutes,  or  at  the  rate  of  twenty-one  miles 
per  hour. 

The  Paddle  Steamee  "Rio  Ueuguay." 

This  steam  ship,  just  completed  by  Messrs.  Caird  and  Co.,  Greenock,  to 
the  order  of  David  Bruce,  Esq.,  is  240  feet  (say  240)  long,  25  feet  beam, 
and  9  feet  6  inches  depth  of  hold,  fitted  with  deck  house,  extending  nearly 
the  whole  length  of  deck :  this  house  is  fitted  in  the  fore  end  with  dining 
saloon  for  first-class  passengers,  and  abaft  the  engines  with  separate  cabins 
for  ladies  and  gentlemen;  the  after  body  of  vessel  is  also  fitted  with  first- 
class  passenger  accommodation,  and  the  fore  body  with  second-class 
berths.  She  is  to  be  propelled  with  fixed  cylinder  diagonal  engines  of 
great  simplicity  of  construction ;  cylinders  50  inches  diameter ;  stroke, 
5  feet;  valves  worked  by  link  motion,  and  fitted  with  expansion  gear, 
feathering  wheels,  &c. ;  steam  supplied  by  2  boilers,  one  before  and  one 
abaft  engines.  On  trial  the  engines  made  with  ease  46  and  47  revolutions, 
with  a  pressure  of  30  lbs.  per  inch  on  boilers. 

The  Rio  Uruguay  is  the  second  saloon  steamer  Messrs.  Caird  and  Co. 
have  built  for  Mr.  Bruce  for  service  in  South  America. 

OCEAN  STEAMERS. 
Our  experience  here  grows  apace,  for  our  steamers  are  at  work  on  every 
navigable  water  on  the  face  of  the  globe.  Wherever  they  are  we  may 
plainly  see  the  anxiety  for  economy  of  fuel  in  their  management.  To 
accomplish  this  we  often  find  the  energies  of  the  engineer  on  duty 
severely  taxed,  even  with  engines  and  boilers  of  our  best  makers,  when 
within  the  tropics.  The  stokers  are  indolent  natives,  using  colonial  coal 
of  an  inferior  quality,  and  the  water  is  charged  v/ith  saline  matters  in  a 
greater  degree  than  the  sea-water  of  our  own  coasts.  This  imposes  a 
more  frequent  "blowing-off,"  so  that  we  have  bxit  just  fed  up  the  boilers 
to  the  proper  level  when  the  salinometer  admonishes  us  to  blow  off  again, 
or  we  are  exposed  to  the  dreaded  consequences  of  salting  and  burning 
the  boilers.  A  "  watch"  under  such  circumstances,  and  in  that  tempera- 
ture, is  indeed  an  arduous  task.  It  would  be  well  to  bear  these  things  ia 
remembrance  by  the  makers  of  engines  intended  to  operate  in  such  lati- 
tudes ;  not  altogether  in  sympathy  with  the  engineers  of  these  vessels, 
but  also  in  the  interest  of  their  own  reputation,  in  relation  to  this  great 
desire  for  the  economy  of  expensive  fuel.  The  difficulty  can  be  met,  in  a 
^reat  measure,  by  giving  more  boiler  room  than  obtains  in  our  own  lati- 
tudes, and  the  cost  of  such  boilers  can  be  regulated  accordingly.  The 
difference  of  cost  would  most  likely  be  covered  by  the  economy  of  fuel,  in 
two  or  three  long  trips. 
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LONDON   WATER    SUPPLY. 

There  are  many  wlio  are  become  positively  restless  in  these  times  of 
commercial  torpidity,  and  failing  in  excitement  in  other  directions,  it  is 
to  be  regretted  that  they  employ  themselves  in  practising  on  the  fears  of 
the  Londoner,  and  in  tormenting  the  engineers  of  the  waterworks  which 
supply  London  with  water.  The  analyst,  with  his  formidable  array  of 
figures,  only  augments  the  misery  of  the  uninitiated.  There  it  is  clearly 
demonstrated  that  in  one  gallon  of  the  water  he  found  no  less  than  -00012 
of  a  grain  of  lime.  Somebody  now  jumps  to  the  conclusion  that  his 
inside  has  received  sundry  coats  of  whitewash,  that  he  is  a  sort  of  peripatetic 
sepulchre — a  whited  one. 

It  would  be  but  considexate  to  point  out  the  reM  source  of  many 
of  those  sicknesses  which  are  so  recklessly  laid  at  the  doors  of  the 
waterworks.  That  source  is  the  consumers  own  tank,  or  receiver.  Be 
this  receiver  constructed  of  whatevermaterialit  may,  it  vpill  become  "foul" 
in  time.  Neglect  increases  that  foulness,  and  its  fatal  consequences 
follow  as  a  matter  of  course. 

The  remedy  lays  in  the  consumers  power  to  apply  a  periodical  cleansing 
of  the  tank,  or  receiver.  It  were  idle  to  cavil  at  the  degree  of  purifica- 
tion of  the  water  brought  to  us,  when  we  leave  that  water  to  be  conta- 
minated in  filthy,  poison-charged  tanks  or  water-butts,  before  we  use  it. 
We  are  cautioned  about  choleraic  symptoms ;  assuredly  we  may  not  invite 
them  by  this  neglect. 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


Second 


A   SandhooJc  of    Practical   TelegrapTiy.      By    R.    S.    Gullet. 
edition.     London  :  Longman  and  Co.     18G7. 

The  fact  of  the  first  edition  of  Mr.  CuUey's  book  having  in  a  short  time 
been  sold  off  tells  more  of  the  estimation  in  which  it  is  held  by  those 
interested  in  the  subject  of  practical  telegraphy  than  any  mere  expression 
of  opinion  on  our  part  as  to  the  merits  of  the  book  as  a  work  of  reference 
on  which  point,  however,  we  have  not  failed  to  acknowledge  the  claims  of 
Mr.  Culley  as  an  author  to  be  recommended  as  a  competent  authority  and 
an  able  compiler  of  irseful  information  upon  this  interesting  branch  of 
practical  science,  and  we  hail  with  considerable  satisfaction  the  second 
edition  of  his  handy  book.  As  the  work  was  originally  designed  chiefly  as 
a  guide  or  handbook  for  the  members  or  staff  of  the  telegraph  service,  and 
treated  of — tho  electrical  laws  upon  which  the  working  of  the  telegraph 
system  depends  for  its  efficiency ;  of  the  methods  of  discovering  faults  in 
the  lines  or  circuit  lines,  or  means  of  communication ;  of  the  practical 
management  of  ajsparatus ;  of  the  construction  of  a  lino  ;  and  of  the  leading 
principles  of  submarine  telegTaphy,  Mr.  Culley  handled  the  various  branches 
of  his  subject  in  a  very  plain,  intelligible,  and  practical  manner,  avoiding 
all  unnecessary  technicalities,  and  succeeded,  as  we  think,  very  thoroughly 
in  what  he  undertook  to  do.  In  this  second  edition  he  has  re-written 
several  portions  of  the  work,  and  has  added  much  that  now  possesses 
greater  interest,  and  particularly  the  sixbject  of  submarine  telegraphy. 

The  subjects  contained  in  the  body  of  the  work  are  divided  into  ten 
parts,  with  four  hundred  and  sixty-four  sub-divisions,  and  the  appendix  and 
notes,  containing  all  that  is  new  or  most  recent  in  the  way  of  discovery  or 
experiment,  \  occupy  about  forty  pages,  and  much  valuable  tabulated  matter 
relating  to  submarine  telegi'aph  cables  and  other  materiel  employed  in 
submarine  and  land  lines. 

Perhaps,  with  one  or  two  exceptions,  every  description  of  telegi'aphic 
signalling  and  message-recording  instrument  hitherto  used  in  this  country 
is  described.  Thore  is  one  instrument,  however,  of  which  we  do  not  perceive 
any  mention,  and  which  has  recently  been  worked  with  considerable 
sticcess  on  ono  of  the  London  District  Telegraph  Company's  lines,  viz.,  Warren 
Thompson's  "type-printer,"  but  it  is  possible  that  Mr.  Culley  does  not 
entertain  a  sufHcioutly  favourable  opinion  of  that  instrument  to  think  it 
worthy  of  mention. 

The  book  is  very  'nicely  illustrated,  and  is  evidently  got  up  with  great 
care,  and  we  predict  for  the  present  edition  quite  as  rajiid  a  sale  as  that 
attained  by  the  first  issue. 


by  the  unscrupulous  and  professional  impostors,  on  the  unwary  amongsb. 
the  charitable. 


Low's  Hand-Booh  to  the  Charities  of  London.  London:  Sampson,  Low, 
and  Co.,  Ludgate-hill.     1867. 

Avery  useful  little  hand-book,  comprising,  as  the  compiler  states  on  the 
title-page,  "  the  objects,  date,  address,  income,  and  expenditure,  treasurer, 
and  secretary,  of  above  eight  hundred  charitable  institutions  and  friends." 

The  sums  annually  expended  in  charity  amongst  the  various  charitable 
institutions  of  this  country  are,  in  the  aggregate,  so  enormous  that  nothing 
short  of  such  an  accurate  and  reliable  work  as  that  compiled  by  so  excellent 
»n  authority  as  Mr.  S.  Low,  jun.,  will  serve  to  convince  a  foreigner  of  the 
truth  of  the  statements  relating  thereto.  To  the  charitably  disposed,  and 
in  this  country  "  their  name  is  legion,"  Mr.  Low's  book  will  prove  a  useful 
aid  and  reliable  guide,  and  by  its  use  materially  assist  in  preventing  fraudf. 


Handhoolc  of  all  Stations,  Sidings,  Collieries,  (f"c.,  upon  the  Ro.ihuays  of' 
the  United  Kingdom,  showing  their  exact  position  and  the  counties 
in  which  they  are  situated.  By  Heney  Oliver  and  John  Bockett, 
of  the  Railway  Clearing  House,  London.  New  edition.  London  and 
elsewhere:  McCorquordale  and  Co.;  Smith  and  Ebbs,  Postern-row 
Tower-hill,  E.C.,  &c.     1867. 

Everyone  acquainted  with  the  wonderful  machinery  employed  at  th& 
establishment  at  the  Railway  Clearing  House  at  Euston-square,  and  the 
extraordinary  amount  of  labour  employed  in  unweaving  the  complications 
which  arise  out  of  the  interchange  of  traffic,  and  the  use  or  employment 
of  foreign  rolling-stock  and  vehicles  in  transit  upon  the  railways  of  Great 
Britain,  is  surprised  at  the  rapidity  and  accuracy  with  which  that  now 
monstrous  business  is  conducted  by  the  staff  employed  upon  that 
establishment. 

The  system  and  regular  order  to  which  the  current  business  of  the  • 
Railway  Clearing  House  has  been  reduced  by  the  heads  of  departments, 
has  shown  to  others  connected  with  the  railways,  the  necessity  for  intro-  ■ 
ducing  various  aids  for  the  better  and  more  expeditious  conduct  of  the 
out-door  business,  more  particularly  of  goods  forwarding,  and  whilst  our 
railway  system  has  been  extended  with  giant  strides,  new  lines,  new 
stations,  new  junctions,  and  new  everything  in  connection  with  railway 
development  have  been  created  and  christened  by  names  most  conflicting, 
confounding,  and  often  inconveniently  similar,  or  identical  with  those  in 
other  places  in  a  totally  opposite  or  different  part  of  the  country.  Our 
knowledge  of  local  geography,  and  more  particularly  chorography  and 
topography,  has  been  unable  to  keep  pace  therewith,  and  the  perplexity 
of  the  unlearned  in  such  matters  incident  to  there  being  several  railway 
stations  of  the  same  name  in  different  counties,  may  be  well  understood 
when,  on  turning  to  the  first  list  of  stations  under  letter  A  only  of  the  ■ 
alphabetical  classification  to  be  found  in  the  Hand  Book  of  Messrs.  Oliver 
and  Bockett,  we  discover  one  Abingdon  and  two  Abington  stations,  each  in 
a  different  county  and  on  a  different  railway  line;  also  two  Actons,  two 
Adlington,  two  Alresford,  two  Appleby,  two  Ascot  or  Ascott,  two  Ashford, 
and  two  Ashwell  stations,  besides  other  identical  names  having  only  an 
addition,  such  as  "  Ambergate-station,"  Derbyshire,  on  the  Midland,  and 
"  Ambergate-yard "  station,  Lincolnshire,  on  the  Great  Northern.  We 
could  multiply  instances  out  of  number  by  going  through  the  lists  of 
stations  under  the  various  headings  distinguished  by  the  several  alpha- 
betical letters.  These,  however,  will  be  sufficient  to  show  the  necessity 
for  such  a  "hand  book"  as  that  now  under  notice;  and  too  much  praise 
cannot  be  bestowed  upon  the  officials  at  the  Railway  Clearing  House,  for 
the  laudable  anxiety  they  have  shown,  to  afford  the  public  every  kind  of 
useful  information  upon  subjects  that  came  daily  under  their  personal 
observation,  and  to  facilitate  the  multifarious  transactions  incident  to  and 
connected  with  the  passenger  and  goods  traffic,  as  well  ss  the  use  and 
interchange  of  rolling  stock  and  moveable  plant  on  the  railways  of  Great 
Britain,  and  amongst  those  clearing  house  officials  Messrs.  Oliver  and 
Bockett  are  distinguished  for,  amongst  other  things,  their  useful  publi- 
cation, the  "Hand  Book  of  the  Stations,  Sidings,  &c."  The  qualities  of 
comprehensive  usefulness  and  perspicuity  whicli  belong  specially  to  this 
book,  and  its  cheapness  should  insure  its  being  in  the  hands  of  every- 
one interested  in  the  transport  of  goods,  and  railway  transit  generally. 


Hailway  Junction  Diagrams.     By  John  Aieex,  of  thp  Railway  Clearing 

House,  Euston  Square,  London,  and  published  by  liim   at  the  Railway 

Clearing  House. 

With  the  enormous  extension  of  the  railway  system,  which  has  taken 
place  throughout  Great  Britain,  more  particularly  during  the  last  fifteen 
years,  and  the  complication  of  junctions  necessitated  by  the  combined 
operations  of  railway  companies  formerly  rivals,  whicli  the  Legislature  has 
been  the  means  of  enforcing,  the  necessity  for  a  thoroughly  well  organised 
and  systematic  working  of  junctions,  by  means  of  mechanical  contrivances 
eftecting  certainty  of  action,  was  evidently  of  prime  importance; — at  least 
from  an  engineering  point  of  view ; — and,  for  the  public  safety,  it  was- 
evidently  the  chiefest  requirement,  as  was  felt  and  admitted  by  every  ex- 
perienced traffic  manager  in  this  country. 

The  accomplishment  of  the  problem  of  how  best  to  effect  these  very 
'  desirable  objects  has  now,  it  appears  to  us,  been  very  satisfactorily  solved, 
and  the  most  complicated  and  difficult  to  be  worked  junctions  may  now,  if 
railway  directors  and  managers  so  will  it,  bo  managed  with  perfect  safety 
and  security  to  life  and  property. 

The  knowledge  of  the  past  difficulties  in  the  way  of  realising  this  great 
result  must  have  been  in  the  minds  of  the  many,  and  the  mode  of  over- 
coming in  the  mental  grasp  of  the  very  few,  and  these  too  of  no  ordinary 
or  mean  order  of  mechanical  skill,  combined  with  a  thorough  knowledge  of 
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traffic  management ;  for  on  taking  up  Mr.  Airey's  very  interesting  book 
of  "  Railway  Junction  Diagrams,"  and  examining  the  enormous  number  of 
complicated  junctions  which  exist  in  Great  Britain,  and  which  have  to  be 
worked  daily,  some  of  them  with  upwards  of  800  trains  passing  through 
during  the  twenty-four  hours  (as  is  frequently  the  case  at  the  Clapham 
Junction),  this  must  be  thoroughly  apparent. 

For  the  first  time,  then,  in  the  history  of  railways,  the  general  arrange- 
ment, character,  and  extent  of  the  various  railway  junctions  throughout 
Great  Britain  have  been  carefully  and  systematically  drawn,  reduced,  and 
collected  in  the  book  of  plans  published  by  Mr.  Airey,  under  the  title  of 
"Railway  Junction  Diagrams." 

These,  as  the  compiler  informs  us^  show  the  connecting  points  between 
all  the  railways  in  Great  Britain,  also  the  distances  in  miles  and  chains 
between  the  several  points  at  each  junction,  the  running  powers,|and  special 
allowances  under  Act  of  Parliament,  prepared  from  official  drawings,  and 
corrected  by  the  companies. 

Mr.  Airey  has  on  the  various  plans  shown  the  actual  points  of  junction 
where  traffic  can  be  exchanged,  which  are  denoted  by  a  small  circle,  and 
by  having  the  word  "junction  "  also  inserted.  Where  lines  intersect  each 
other  on  the  diagram,  and  no  circle  or  word  "junction"  appears,  it  may 
be  taken  for  granted  that  the  lines  are  on  different  levels,  and  that  no 
exchange  of  traffic  can  be  made. 

The  diagrams  are  not  in  alphabetical  order,  but  an  index  has  been 
made  for  facility  of  reference.  Space  has  also  been  left  at  the  end  of  the 
book  for  new  diagrams,  which  will  be  published  at  a  small  cost,  from  time 
to  time,  as  new  junctions  are  opened. 

Where  there  are  several  companies  working  into  and  out  of  the  same 
junction,  different  colours  are  employed  to  denote  them,  and  the  lines  and 
junction  pieces  in  process  are  shown  in  dotted  lines,  and,  as  in  the  case 
of  the  Bedford,  Cambridge,  Huntingdon,  Sandy,  and  Wellingboro  system, 
at  page  5,  the  foot  note  renders  the  various  points  connected  with  the 
working  of  the  traffic  on  those  lines  quite  intelligible  to  the  merest  tyro 
iu  railway  affairs. 

Had  Mr.  Airey  published  his  very  interesting  and  useful  work  on  Rail- 
way Junction  Diagrams  some  fifteen  years  ago,  we  sincerely  believe  that 
the  very  perfect  mechanical  means  only  now,  or  until  very  recently,  in- 
troduced at  railway  junctions,  to  provide  for  the  public  safety,  would 
have  been  long  ago  generally  adopted,  and  the  enormous  sacrifice  of 
human  life  and  property  which  have  occurred  during  that  period  from 
accidents  at  junctions  would  have  been  either  entirely  avoided,  or  the 
consequences  have  been  very  greatly  mitigated,  for  what  would  have  so 
well  aided  the  efforts  of  such  able  and  zealous  scientific  labourers  in  that 
cause  as  Mr.  John  Saxby  and  his  talented  coadjutor,  Mr.  J.  S.  Farmer,  as 
calling  public  attention — in  the  very  telling  way  Mr.  Airey  has  done — to 
the  absolute  necessity  for  providing  proper  and  sufficient  means  for  con- 
ducting the  traffic  at  railway  junctions  with  safety  and  success  ? 

What  Messrs.  Saxby  and  Farmer  have  done  for  railway  companies,  and 
for  the  safety  of  the  travelling  public,  by  the  invention  and  introduction  of 
their  highly  ingenious  and  really  beautiful  mechanical  contrivances  for 
working  railway  points  and  signals  in  conjunction,  so  that  there  can  never 
be  confliction  between  the  signals  themselves,  or  between  the  points  and 
the  signals,  Mr.  Airey  has  now  done  for  all  who  are  interested  in  railway 
■working,  and  in  the  interchange  of  traffic  on  railways. 

No  class  of  persons  connected  with  railways  is  better  able  to  appreciate 
the  value  of  Mr.  Airey's  labours  than  the  engineer  who  may  be  interested 
in  railway  projection,  construction,  or  working,  as  by  such,  a  reliable  work 
of  reference  of  this  kind  will  be  found  to  be  of  the  gi-eatest  service.  Mem- 
bers of  parliamentary  committees,  who  are  too  often  bamboozled  by  the 
advocates  of  rival  schemes,  will  find  in  Mr.  Airey's  work  an  independent 
means  of  information  upon  the  subject  of  which  it  treats.  The  resident 
engineer  and  the  traffic  manager  of  new  linos  (feeders  and  lleeders)  will 
find  much  therein  that  will  guide  them  in  the  proper  management  of  their 
junctions  and  traffic-working  :  and  the  shareholders  and  the  public 
interested  in  railway  property,  and  in  the  vital  question  affecting  public 
safety  in  railway  travelling,  will  find  Mr.  Airey's  book  a  desideratum, 
and  must  agree  with  us  that  a,  considerable  amount  of  well-merited  praise 
is  due  to  Mr.  Airey  for  the  admirable  manner  in  which  he  has  pei-formed 
a  highly  important  task  for  the  benefit  alike  of  those  interested  in  railway 
property,  and  in  the  questions  affecting  the  safety  of  human  life  and  property 
in  transit  on  the  railwavs  of  Great  Britain. 


Inventor!  and  Inventions;  In  three  parts  :  The  Philosophy  of  Inyention  ; 

The  Rights  and  VVrongs  of  Inventors  ;  and  Early  Inventors'  Inventories 

of  Secret  Inventions.     By  Henrt  Diecks,  C.E.,  F.C.S.,  &c.     Post,  Svo. 

Spon,  48,  Charing-cross.     P.p.  256. 

This  work,  dedicated  by  its  author  to  Mr.  Henry  Bessemer,  is  designed 
to  maintain  the  rights  of  inventors,  and  (as  expressed  in  the  introduction), 
aa  far  as  possible,  to  promote  remedial  measures  for  securing  their  true 
position  and  ameliorating  their  wrongs.    Inventors  have  risen  to  an  import- 


ant position,  the  products  of  their  ingenuity  have  improved  and  enlarged 
manufacturing  operations,  and  vast  fortunes  have  arisen  from  their  labours. 
It  becomes  important,  therefore,  that  their  efforts  when  made  the  subjects 
of  patents,  should,  while  securing  the  inventor,  prove  at  the  same  time  no 
burthen  to  the  public — meaning  by  the  'public,  the  million,  the  community 
at  large. 

Mr.  Dircks's  treatise  developes  the  progress  of  invention  from  the 
thirteenth  to  the  seventeenth  century  in  a  series  of  curious  inventories  of 
"Secret  Inventions."  This  was  a  course  adopted jirevious  to  the  introduc- 
tion of  the  patent  system,  and  even  after  its  introduction,  before  specifica- 
tions existed,  none  being  required  in  early  grants.  Indeed,  "The  first 
'  Specification '  enrolled  does  not  bear  date  earlier  than  the  3rd  Octobec, 
1711 "  (page  187).  With  the  advance  of  inventive  skill,  patents  acquired  a 
steadily  increasing  value  and  irpportance,  and  at  the  present  time  they 
would  almost  appear  to  have  outgrown  the  laws  designed  for  the  security 
of  this  special  class  of  property.  Not  only  iu  the  history  of  inventions,  but 
in  their  legal  discussion  likewise,  the  most  arbitrary  language  is  employed, 
there  being  no  staud.ard  other  than  the  varying  opinions  of  the  learned, 
whose  authority  is  again  open  to  comment  and  perverse  readings.  In  his 
"  Philosophy  of  Invention,"  Mr.  Dircks  justly  observes :  "  The  common- 
wealth of  science  is  world-wide  ;  it  is  so  universal  as  to  acknowledge  no 
sect  or  party  ;  it  makes  no  national  distinctions  to  limit  the  boundary  as  to 
where  or  by  whom  a  discovery  was  made,  a  great  invention  projected,  or  an 
important  improvement  first  brought  to  light."  After  making  some  general 
observations,  he  consequentially  considers  Theory,  Experiment,  Discovery, 
&c.  ;  and  it  is  not  until  we  have  gone  through  these  preliminary  stages 
that  we  arrive  at  Invention,  Improvement,  Design,  &c.  He  remarks: 
"  By  means  of  these  mental  and  practical  processes  we  establish  a  know- 
ledge of  the  nature  and  properties  of  phenomena  and  governing  principles 
which  we  find  capable  of  numerous  practical  applications.  We  may 
distinguish  the  first  as  investigations  purely  mental  and  scientific;  the 
other  as  applications  which  are  useful  and  commercial  adaptations  arising 
out  of  such  acquired  knowledge  "  (page  65). 

This  first  portion  of  the  work  is  so  entirely  original,  and  has  such  a 
thoroughly  practical  bearing,  that  it  cannot  fail  to  excite  considerable 
interest  and  discussion,  supplying  as  it  does  a  serious  omission  in  all  om? 
Technological  and  other  Dictionaries,  aud  its  subject  never  having  been 
previously  systematised  and  rigorously  defined. 

In  1865  was  published  the  "Report"  of  the  Patent-Law  Commissioners, 
being  evidence  obtained  in  the  years  1862-3-4  while  at  meetings  of  the 
British  Association  in  186i-5  ;  the  Rev.  J.  B.  T.  Rogers,  Professor  of 
Political  Economy,  Oxford,  read  papers  denouncing  patent  monopoly  as 
injurious  alike  to  inventors  and  the  public;  and  further,  in  1863-4,  R.  A. 
Macfie,  Esq.,  of  Liverpool,  published  a  pamphlet  to  the  same  effect.  The,. 
subject  also  was  taken  up  by  the  Times,  which,  in  1863-4-5,  sided  with  the 
"  anti-monopolists."  All  the  points  discussed  through  these  several  sources 
Mr.  Dircks  has  selected,  arranged,  and  very  carefully  examined  in  a  most 
dispassionate  and  apparently  satisfactory  manner. 

His  main  argument  in  treating  of  "The  Rights  and  Wrongs  of  Inventors," 
is  that  inventions,  and  consequently  patents,  benefit  the  public  or  com- 
munity at  large,  and  that  they  are  not  injurious,  as  pretended,  to  that 
lesser  or  legal  "public,"  the  manufacturers;  but  that  the  latter,  although 
they  are  really  the  direct  patrons  of  patentees,  they  are  so  less  on  any 
principle  of  approving  of  the  system  than  from  the  necessity  of  the  case,  as 
they  have  no  alternative  but  to  support  the  inventor  or  allow  his  patented 
improvements  to  become  the  means  of  raising  small  capitalists  ;  and,  there- 
fore, as  he  says:  "It  may  seem  a  paradox,  but  ii  is  no  less  true,  that 
inventors'  patrons  are  among  their  most  inveterate  opponents."  In  his 
6th  Chapter,  the  author  gives  an  interesting  critical  examination  of  Sir 
William  G.  Armstrong's  remarkable  evidence  given  by  him  in  1863,  showing 
the  fallacy  of  his  opinions  iu  reference  to  inventions,  and  particularly  as 
affecting  patents,  which  he  desired  to  see  abolished. 

The  "Inventories  of  Secret  Inventions"  are  given  to  show  the  position 
of  inventors  previous  to  the  granting  of  patents,  and  to  the  obligation  to 
supply  a  "  Specification."  And  such,  Mr.  Dircks  contends,  would  again  be 
the  result  of  doing  away  with  the  present  patent-laws.  He  justly  considers 
that  this  miscellany  "affords  indisputable  evidence  of  the  large  amount  of 
ingenuity  that  has  been  losf,  the  early  possession  of  which  could  not  other- 
wise than  have  lurgely  contributed  to  the  progress  of  arts,  sciences,  and 
civilisation."  And  assuming  the  continued  opposition  to  patents,  let  the 
advocates  of  Patent-Law  abolition  bear  in  mind  the  fraudulent  practices 
which  a  system  of  "secrets"  is  calculated  to  favour,  and,  instead  of  thui 
showing  themselves  as  "  the  charlatan's  best  friend,"  let  them  reconsider 
the  untenable  character  of  all  the  arguments  hitherto  raised  against  a  man's 
monopoly  of  his  own  inventions  whether  they  be  scientific  or  literary  pro- 
ductions. 

A  work  of  this  nature  is  calculated  to  prove  highly  useful  to  inventors,  /^ 
patentees,  and  all  classes  of  scientific  readers.     Its  style  is  very  condensed, 
and  the  mass  and  wide  range  of  information  it  contains  could  only  result  - 
from  the  possession  of  large  experience  in  the  matter  of  inventions. 
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LATEST  PRICES   IN  THE   LONDON   METAL  MARKET. 


COPPER. 

Best  selected,  per  ton    

Tough  cake  and  tile  do 

Sheathing  and  sheets  do 

Bolts  do 

Bottoms  do 

Old  (exchange)  do 

Burra  Burra  do 

"Wire,  per  lb 

Tubesdo 

BRASS. 

Sheets,  per  lb 

"Wire  do 

Tubes  do „ 

Yellow  metal  sheath  do 

Sheets  do , 

SPELTER. 

Foreign  on  the  spot,  per  ton    

Do.  to  arrive 

ZINC. 
In  sheets,  per  ton 

TIN. 

English  blocks,  per  ton... 

Do.  bars  (in  barrels)  do 

Do.refineddo 

Bancado 

Straits  do , 

TIN   PLATES.* 
IC.  charcoal,  1st  quality,  per  box    .. 

IX.  do.  1st  quality  do 

IC.  do.  2nd  quality  do 

IX.  do.  2nd  quality  do 

IC.  Coke  do 

IX.  do.  do 

Canada  plates,  per  ton 

Do.  at  works  do 

IRON. 
Bars,  Welsh,  in  London,  per  ton    .. 

Do.  to  arrive  do 

Nail  rods  do 

Stafford  in  London  do 

Bars  do.  do. 

Hoops  do.  do . 

Sheets,  single,  do 

Pig  No.  1  in  Wales  do 

Eefined  metal  do 

Bars,  common,  do 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

Do.  Swedish  in  London  do 

To  arrive  do 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

Do.No.  3  and  4  f.o.b.  do 

Eail way  chairs  do 

Do.  spikes  do 

Indian  charcoal  pig  in  London  do. 

STEEL. 
Swedish  in  kegs  (rolled),  per  ton.... 

Do.  (hammered)  do 

Do.  in  faggots  do 

English  spring  do 

QxriCKSiiiVEE,  per  bottle 

LEAD. 

English  pig,  common,  per  ton 

Ditto.  L.B.  do 

Do.  W.B.  do 

Do.,  ordinary  soft,  do.f 

Do.  sheet,  do 

Do.  red  lead  do 

Do.  white  do 

Do.  patent  shot  do 

Spanish  do 
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•  At  the  works  Is,  to  Is.  6d,  per  box  less. 

t  A  Derbyshire  quotation,  not  generally  known  in  the  London  market. 


The  Sheewd,  Ingenious  Scotch. — The  examination  of  witnesses 
before  the  Select  Committee  of  tbe  House  of  Commons  on  the  Forth  and 
Clyde  Junction,  &c.,  Bill,  affords  an  insight  into  their  railway  economics 
that  is  highly  interesting,  if  not  positively  instructive.  The  distance 
from  Gartness  to  Glasgow  is  51  miles,  whereas  the  distance  from  Gartness  to 
Glasgow  by  way  of  Ballock  is  only  28  miles.  "  We  send  goods  by  the  round 
about  route  to  Glasgow  by  way  of  Sterling,  because  it  is  our  interest  to 
get  paid  upon  as  long  a  mileage  as  possible,  and  that  is  the  longest  way." 
The  difference  between  the  principle  here  avowed,  and  that  which  dis- 
tinguished the  Sheffield  man  Broadhead,  may  be  in  degree  only. 

RECENT    LEGAL    DECISIONS 
AFFECTING  THE  ARTS,  MANtJFACTlTEES,  INVENTIONS,  &c. 


Undee  this  heading  we  propose  giving:  a  suetinet  summary  of  such  decisions  and  other 
proceedings  of  the  Courts  of  Law,  during  the  preceding  month,  as  may  have  a  distinct 
and  practical  bearing  on  tlie  various  departments  treated  of  in  ovir  Journal :  selecting 
those  eases  only  which  offer  some  point  either  of  novelty,  or  of  useful  application  to  the 
manufacturer,  the  mventor,  or  the  usually — in  the  inteUigence  of  law  matters,  at  least 
— less  experienced  artizan.  With  this  object  in  view,  we  shall  endeavour,  as  much  as 
possible,  to  divest  our  remarks  of  all  legal  technicaUties,  and  to  present  the  substance 
of  those  decisions  to  our  readers  in  a  plain,  familiar,  and  intelligible  shape. 


Impohiant  Mastee  and  Woekitan's  Case. — A  case  of  considerable  importance  to 
workmen  was  decided  in  the  Greenock  Small  Debt  Court,  on  the  12th  ult.  The  summons 
set  forth  that  "Messrs.  M'Nab  and  Co.,  engineers  and  iron  shipbuilders,  Greenock,  are 
due  to  Robert  Ralston,  painter,  Greenock,  the  sum  of  £3  lis.  stg.,  for  work  done  by  him 
to  them  from  the  9th  of  May,  1867,  till  23rd  May,  1867."  The  defenders  pleaded"  non- 
liability  in  consequence  of  the  pursuer  having  by  a  breach  of  the  rules  under  which  he 
was  engaged  forfeited  his  wages.  The  circumstances  of  the  ease  are  as  follows  : — The 
pursuer,  together  with  four  other  painters,  was  engaged  painting  the  new  screw  steamer 
Galvanic,  which  was  then  lying  in  Messrs.  Caird  and  Co.'s  dock,  and  was  being  finished 
by  Mess)'s.  M'Nab  and  Co.  it  had  been  intimated  to  the  latter  firm  on  the  23rd  May, 
that  the  vessel  could  only  be  allowed  to  remain  in  tbe  dock  till  the  following  Saturday. 
On  the  day  in  question  Messrs.  M'Nab  and  Co.'s  foreman  painter  found  that  it  would  be 
impossible  for  the  five  painters  who  were  engaged  upon  the  vessel  to  have  her  finished 
by  Saturday  night,  and  as  he  (the  foreman)  had  done  all  in  his  power  to  get  additional 
men  but  failed,  he  resolved,  as  the  work  to  be  done  was  comparatively  coarse,  to  employ 
a  number  of  apprentice  carpenters  to  assist  the  painters.  Thereupon,  the  five  painters 
intimated  that  unless  the  apprentices  were  dismissed  from  the  work  they  would  leave. 
The  foreman  having  refused  to  comply  with  the  request  of  the  men,  the  latter  left,  and 
the  pursuer  then  claimed  the  wages  due  him  for  work  done  by  him  up  till  the  hour  of 
leaving.  It  was  stated  for  the  pursuer  that  it  was  customary  for  employers  to  dismiss 
men  without  notice,  and  that  as  men  were  in  the  habit  of  leaving  employers  upon  similar 
terms,  the  defenders  were  bound  to  p.ay  the  pursuer  for  work  done  between  the  dates 
specified  in  the  summons,  without  reference  to  the  cause  of  his  leaving.  On  the 
other  hand,  Messrs.  M'Nab  and  Co''s  solicitor  stated  that  the  pursuer,  together  with  all 
the  other  workmen  employed  by  the  defenders,  were  engaged  under  conditions  of  certain 
rules,  which  were  hung  up  in  five  prominent  places  of  the  works.  These  rules  only  came 
into  operation  upon  the  termination  of  the  late  loek-out  in  the  building  trades".  The 
rules  were  drawn  up  by  the  Clyde  Shipbuilders  and  Engineer's  Asso<:iation  Committee, 
and  approved  of  at  a  general  meeting  of  the  association  on  ISth  July.  lSd6,  and  all 
per.'sons  now  employed  in  the  works  of  members  "are  engaged  on  condition  that  they 
shall  observe  the  following  rules  and  regulations;"  five  or  six  being  as  follows: — V. 
Wages. — The  wages  will  be  reckoned  by  the  hour,  and  paid  fortnightly  on  such  day  and 
at  such  hour  as  may  be  appointed  by  the  employer,  subject  to  retention  for  such  "lying 
time  as  is  usual  in  the  works.  If  a  workman  is  dismissed  during  the  currency  of  a  fort- 
night he  will  receive  his  wages  at  the  time  of  dismissal  unless  he  be  dismissed  for  a 
breach  of  these  rules.  If  a  workman  who  ha^  not  rendered  himself  liable  to  dismissal 
leaves  the  employment  of  his  own  accord,  during  the  currency  of  a  fortnight,  he  will 
receive  the  wages  which  he  has  earned  on  the  usual  pay  day.  Workmen  entering  npon 
employment  and  absenting  themselves  without  permission  before  they  have  completed 
one  days's  work  will  not  be  entitled  to  any  payment  for  the  time  during  which  they  may 
hare  woi-ked.  VI.  Interferinij  with  workmen. — Any  workman  or  class  of  workmen 
interfering  with,  annoying,  or  molesting  other  workmen,  or  dictating  as  to  how  such 
should  be  employed,  or  paid,  will  be  subject  to  instant  dismissal  .nnd  forfeiture  of  the 
whole  wages  then  due.  The  pursuer,  along  with  other  workmen,  having  been  guilty  of 
a  breach  of  rule  No.  7,  in  so  far  as  they  dictated  as  to  how  certain  workmen  should'  bo 
employed,  had  clearly  forfeited  their  wages.  The  rules  having  been  admitted,  evidence 
adduced,  and  the  solicitors  on  both  sides  having  been  heard,  the  Sheriff  said  :  The  first 
question  which  arose  was,  what  were  the  rules  upon  which  the  pui'sucr  entered  upon  his 
engagement  ?  It  was  clear  that  it  was  under  the  rules,  a  copy  of  which  he  held  in  his 
hand,  and  it  would  appear  that  five  copies  had  been  put  up"  in  various  parts  of  the 
works.  He  maintained  that  the  workmen,  if  they  did  not  do  so,  ought  to  have  made 
themselves  acqnai  ited  with  them.  Now,  there  was  no  dispute  in  this  case  about  the 
pursuer  having  earned  the  wages  sued  for;  but  the  question  before  the  Court  was— Did 
anything  occur  by  which  these  wages  so  earned  had  been  forfeited?  After  referring  to, 
and  reading  the  two  rules  above  noted,  the  Slierifl'  said,  with  reference  to  rule  0,  he 
could  not  say  it  was  an  unreasonable  rule,  nor  could  he  see  any  reason  in  law  why  it 
should  not  be  given  effect  to.  The  pursuer  had  certainly  not  brought  himself  under  the 
first  part  of  it,  but  it  was  perfectly  evident  that  he  had  dictated  how  other  men  should 
be  employed.  It  is  true  that  no  violence,  impertinence,  or  ill  treatment  had  been  used, 
but  in  the  way  in  which  the  pursuer  had  acted  it  was  clear,  according  to  this  rule,  that 
he  had  subjected  himself  to  forfeiture  of  his  wages.  Afrer  detailing  the  cirourastances 
connected  with  the  men  leaving  their  employment,  his  Lordship  said:  When  workmen 
suddenly  leave  in  the  middle  of  a  piece  of  work,  when  the  want  of  their  services  must 
seriously  embarrass  an  employer,  because  other  men  arc  employeil  to  assist  them,  he 
could  entertain  no  other  opinion  but  that  it  was  an  attempt  on  the  part  of  the  men  so 
leaving  to  dictate  to  the  master,  and  consequentlj-,  as  the  .agreement  was  a  fair  and 
legitimate  one  in  this  ease  between  the  parties,  and  the  pursuer  having  broken  it,  he 
was  clearly  of  opinion  that  he  had  forfeited  his  wages,  and  decree  was  accordingly  given 
in  favour  of  the  defenders. 


NOTES  AND  NOVELTIES. 


NOTICE. — In  consequence  of  press  of  matter  from  the  Paris  Exhibition  we  arc  com- 
pelled to  allow  several  important  communications  to  stand  over  until  our  issue 
of  September. 

MISCELLANEOnS. 

Glasgow  AiaBWJEiJit. — The  result  of  the  examinations  held  in  connection  with  the 
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Society  of  Arts,  London,  in  April  last,  has  just  been  published.  The  candidates  from 
the  Glasgow  Athenseura  have,  as  in  former  years,  been  very  successful.  The  number  of 
certificates  awarded  to  them  has  been  as  follows : — 9  first  class,  15  second  class,  and  9 
third  class  ;  in  all,  33.  Athenaeum  candidates  have  also  carried  otf  the  fii'st  and  second 
prizes  in  French,  and  the  second  prize  in  English  literature. 

ScGAs. — Whilst  we  are  patiently  waiting  for  our  colonial  growers  of  sugar-cane  to 
get  out  of  the  rut  into  which  indolence  has  thrown,  and  perpetuated  them,  we  may  see 
our  continental  rivals  in  industry  increasing  their  resources,  and  actually  competing 
BnecessfuUy  with  their  beet-root  sugars.  According  to  Herr  Burger's  "  Circular,"  no 
fewer  than  fifteen  additional  sugar  factories  have  been  erected  in  France  during  the  past 
year,  besides  a  considerable  number  in  Austria  and  Poland.  The  Americans  are  aiming 
to  achieve  a  similar  success.  They  have  formed  a  company,  with  a  capital  of  three 
million  dollars,  and  will  begin  in  Illinois.  The  machinery  has  been  made  in  France,  and 
a  special  Act  of  Congress  admits  that  machinery  "duty  free."  Cannot  Ireland  sweeten 
her  tea  alter  the  same  fashion?  There  is  nothing  to  hinder  her — absolutely  nothing  at 
all  at  all.  It  is  high  time  she  indulged  in  the  sweets  of  life  by  industry,  which  is  justice 
to  Ireland. 

HiGHLAWD  AND  Aghicultueal  SOCIETY  OP  SCOTLAND. — The  annual  show  of  this 
society  was  held  at  Glasgow  on  the  29th  of  ,Iune  and  following  days,  concluding  on 
the  1st  of  July.  The  collection  of  agricultural  machinery  and  implements  exceeded  in 
number  and  interest  those  exhibited  at  previous  shows. 

Mb.  G.  E.  Stephenson's  Yacht.  —  The  George  Croio  steam-yacht  (named  after 
her  owner's  principal  foreman)  was  launched  by  Messrs.  C.  Mitchell  and  Co.,  of 
Low  Walker.  She  will  be  principally  employed  in  sailing  about  the  lochs  and  islands  of 
the  Kyles,  where  Mr.  Stephenson  has  purchased  an  estate.  Messrs.  Stephenson  have 
suppUed  the  yacht  with  two  oscillating  engines  of  12  hovse-power. 

The  Amekican  15-in.  Guns. — The  "  Army  and  Navy  Journal "  has  an  article  on  the 
15in.  Rodman  guns,  in  which  it  states  that  the  American  "  mammoth"  powder  is  so  much 
weaker  than  ordinary  cannon  powder,  thatSOlbs.  of  the  former  are  practically  equal  to  but 
SSlbs.  of  the  latter.  In  the  navy,  however,  the  charge  of  ordinary  cannon  powder  has 
now  been  increased  to  601bs.,  and  in  the  American  army,  charges  ot  lOOlbs.  have  lately 
been  fired  from  these  guns,  giving  to  the  solid  shot  of  4501bs.  an  initial  velocity  of  about 
1,600ft.  per  scond. 

The  Russian  Railtvays. — A  despatch  from  St.  Petersburg,  published  in  the  Times 
of  18th  July,  states  that  the  St.  Petersburg  and  Moscow  Railway  has  been  sold  to  the 
Messrs.  Winans,  who  have  so  long  worked  the  line  by  contract.  They  are  the  owners  of 
the  well-known  Winans'  yacht,  or  cigar  ship,  which  we  have  noticed  from  time  to  time. 
As  Messrs.  Winans  constructed  the  railway  originally,  and  have  since  worked  or  main- 
tained it,  they  are  well  qualified  to  estimate  its  value. 

Dewii's  Steam  and  Vacuum  Gauges,  of  which  we  gave  a  notice  in  our  issue  of  May 
last,  have  of  late  been  extensively  adopted  by  engineers  in  this  country.  While  the  double- 
diaphragm  gauge  is  especially  adapted  to  hydraulic  purposes,  the  Bourdon  or  elliptic 
tube  gauges  manufactured  by  Messrs.  Dewit  are  chiefly  applied  to  marine  engines ;  the 
new  (iin.sizeis  used  more  particularly  for  river  boats  aud  other  small  crafts.  The  Bourdon 
locomotive  gauge  is  fitted  with  an  "anti-frost"  arrangement,  by  means  of  which  the  burst- 
ing of  the  gauge  tiibe  is  prevented  when  the  steam  is  down.  For  land  engines  the  single 
diaphragm  gauge  is  better  adapted.  We  understand  that  Mr.  A.  Dixon,  of  Adam-street, 
has  been  appointed  by  Messrs.  Dewit  their  sole  agent  for  the  United  Kingdom. 

Thuee  Artesian  Wells  are  being  sunk  near  Paris  at  present  and  are  in  fair  progress. 
The  first  of  these  is  at  Les  Cailles,  the  two  others  at  the  Boulevard  de  Gare  and  the 
Chapelle-Saint-Denis. 

A  Genoa  and  Brazil  line  of  steamers  is  about  to  be  started.  Three  vessels,  viz., 
the  Bourgoyns,  the  Flcardie,  aud  the  Foitou,  have  been  purchased  for  this  purpose  by  the 
Marseilles  Society  G^n(5rale  des  Transports  Maritimes.  The  route  of  these  steamers  will 
be  from  Genoa  via  Marseilles,  Barcelona,  Cadix,  and  St.  Vincent  to  Pernambueo,  and  from 
thence  to  Bahia,  Bio-do-Janeiro,  Montevideo,  and  Buenos-Ayres. 

Coal  in  Poland. — Borings  arc  continued  the  whole  length  of  the  railway  lines  in 
the  Kingdom  of  Poland;  these  operations,  which  have  already  led  to  the  discovery  of 
four  seams  of  coal,  have  now  obtained  a  still  farther  success,  as  a  fifth  seam  has  just  been 
found  at  Dombroff,  and  a  sixth  in  the  forest  of  Stohemeschiton.  ■ 

A  Steel  Sckew  Propeller,  cast  by  Messrs.  Naylor,  Vickers  and  Co.,  of  Sheffield,  has 
been  fitted  to  the  steamer  Bradford,  plying  between  Grimsby  and  Rotterdam.  This 
screw  is  three-bladed  and  has  a  diameter  of  10ft.  2in.  by  21ft.  pitch;  its  weight  is  1  ton 
IScwt.  3qr.,  whilst  the  cast  iron  propeller  of  the  sister  steamer  iee<is,  having  the  same 
dimensions.weighs  2  tons  12cwt.  2qr.,  or  13  cwt.  3  qr.  more  than  the  cast  steel  propeller. 

STEAM    SHIPPING. 

The  Overloading  op  Ships. — The  Times  explains  that  of  the  ships  annually  reported 
as  "missing,"  a  very  large  proportion  is  lost  from  being  employed  on  voyages  which 
overtask  their  size  and  strength.  Last  year  five  British  screw  steamers  passed  the  Scaw 
on  the  29th  of  December,  bound  for  England,  four  laden  with  grain,  aud  the  fifth  with 
grain  aud  cattle.  The  four  grain  vessels  were  of  a  tonnage  and  power  of  engines  so  small 
as  to  render  them  incapable  of  contending  with  a  winter  gale  in  the  North  Sea,  Deep 
laden  and  with  high  bulwarks,  the  open  spaces  between  their  poops  and  forecastles  were 
simply  wells  to  retain  the  water  which  broke  on  board  of  them.  The  fifth  vessel,  the 
Mary  of  London,  was  larger  and  more  powerful,  and  she  had  a  spar  deck  which  prevented 
any  lodgment  of  water  in  her.  These  advantages  enabled  the  Mary  to  weather  easily 
the  gale  (in  which  the  other  four  steamers  foundered),  without  damage  to  machinery,  hull, 
boats,  spars,  or  rigging,  aud  with  the  loss  of  only  a  single  buUock.  Whether  vessels 
make  theu-  port  or  founder  at  sea  matters  but  little  to  owners  who  are  weU  protected  by 
insurance,  but  it  does  matter  to  the  widows  and  orphans  of  the  crews  whose  lives  are 
thus  wickedly  and  wantonly  squandered. 

EAIIWATS. 

The  Mont  Cenis  Railway. — The  Journal  de  Savoie  stated,  a  short  time  ago,  that  a 
vein  of  quartz  which  did  not  admit  of  an  advance  of  more  than  2ift.  per  day,  on 
the  French  side,  having  been  got  through,  and  one  of  much  softer  stone  havmg  succeeded, 
the  perforating  machiues  were  now  able  to  accomplish  double  that  distance,  or  5ft., 
which  would,  by  certain  improvements  in  the  machinery,  soon  be  increased  to  6ft.  or  7ft. 
per  diem.  It  was  added  that  after  the  section  now  worked  a  portion  of  schist,  equally 
friable,  would  be  entered  on,  which  had  been  reached  already  oh  the  Italian  side;  that 
the  united  progress  would  thus  amount  to  13ft.  per  diem,  and  the  tunnel  be  completed 
within  four  years.  Mr.  Brunless,  the  engineer  to  the  Mont  Cenis  Railway  Company, 
writes  to  deny  the  accuracy  of  these  statements.  He  sends  specimens  of  gypsum,  met 
at  2,462  metres,  and  hard  compact  limestone  met  at  2,510  metres  from  the  Modane  end. 
No  more  than  48  metres  having  been  worked  in  softer  materials,  Mr.  Bnmless  thinks 
that  the  position  of  the  hard  compact  limestone  now  just  commenced,  verifies  the 
accuracy  of  the  geological  survey  on  which  Mr.  Conte  made  his  report,  and  he  antici- 
pates that  there  are  from  2,000  to  3,000  metres  of  the  material  to  be  got  through.  His 
calculation  of  the  time  required  to  finish  the  tunnel  was  based  on  this  report,  and  he  sees 
no  reason  whatever  for  expecting  an  earlier  completion  of  the  work.    As  regards  the 


Italian  side,  it  was  stated  in  a  recent  number  of  the  Opinione,  of  Florence,  that  the 
tunnelling  operations  on  that  side  are  progressing  satisfactorily. 

ACCIDENTS. 

Thb  Victokia  Bridge,  ou  the  Ormiston  and  Monktonhall  branch  on  the  North 
British  Railway,  fell,  on  May  31st,  with  a  loud  crash,  killing  one  man,  and  seriously  injuring 
two  others.  A  waggon  laden  with  stones  was  being  propelled  across  the  bridge  by 
labourers,  when  the  woodwork  suddenly  gave  way.  The  men,  waggon,  and  stones  were 
precipitated  to  the  ground,  a  distance  of  30ft.  It  is  stated  that  the  woodwork  of  the 
bridge  was  in  a  very  decayed  state,  having  been  in  use  about  twenty-eight  years. 

The  Practice  of  Packing  Luggage  on  the  roofs  of  passenger  carriages  is  animad- 
verted upon,  in  a  late  Board  of  Trade  report,  as  a  cause  of  railway  accidents.  Captain 
Tyler  says  that  luggage  packed  in  this  manner  is  always  liable  to  be  set  on  fire  by  burn- 
ing matters  from  the  furnace  of  the  engine,  that  it  obstructs  the  view  of  the  guards  along 
the  tops  of  the  carriages,  which  it  makes  top-heavy,  and  remains  liable  to  fall  over  in  the 
event  of  their  leaving  the  rails.  A  fire  arose  lately  from  this  cause,  near  Newark,  in 
luggage  packed  ou  an  express  passenger  train  of  the  Great  Northern  Railway. 

DOCKS,  HARBOURS,  BRIDGES. 

Improvements  at  Poet  Glasgow. — The  Town  Council  and  Harbour  Trust  of  Port 
Glasgow  have  accepted  the  tender  of  Mr.  Robert  Laing,  Port  Glasgow,  for  the  construction 
of  a  main  intercepting  sewer,  at  a  cost  of  £1,581  5s.,  was  accepted.  A  committee,  con- 
sisting of  BaiUes  Harvey  and  Livingston,  and  Messrs.  Birkmyre  and  Haggart,  were 
appointed  to  prepare  rules  and  regulations,  and  a  table  of  rates,  previous  to  the  introduc- 
tion of  the  additional  water  supply,  which  was  expected  to  be  introduced  in  a  short  time. 
It  was  agreed  to  accept  the  ofl'er  of  Messrs.  York,  Greenock,  of  £25  per  week  for  the 
use  of  the  dredger,  and  Ss.  per  day  for  the  use  of  ten  punts,  the  contractor  to  pay  wages 
of  working  expenses.  The  monthly  statement  submitted  by  the  treasurer  showed  an 
increased  revenue  of  £487  10s.  9d.,  compared  with  the  corresponding  month  of  the  pre- 
vious year.  The  propriety  of  levying  dues  on  vessels  laying  up  in  the  harbours  was 
remitted  to  the  Committee  of  Management. 

New  Dock  at  Bombay.— By  telegram  received  in  London  on  the  22nd  ult.,  we  are 
informed  that  the  new  dock  at  Bombay  was  formally  opened  on  the  17th  June. 

The  Moeedyk  Bridge. — It  is  stated  that  Mr.  Sedley  has  tendered  to  construct  and 
erect  the  Moerdyk  Bridge  on  his  patent  system  for  the  sum  of  £636,000.  Eleven  of  the 
spans  of  this  structure,  as  designed  by  Mr.  Sedley,  are  each  about  400ft.,  a  width  of 
opening  in  excess  of  that  required  by  the  Dutch  Government.  As  the  superstructure  is, 
however,  much  less  expensive  than  in  the  ordinary  system  of  bridge  building,  it  proved 
more  economical  to  diminish  the  number  of  piers,  and  the  consequent  cost  of  the  founda- 
tions, at  the  expense  of  a  certain  additional  weight  in  the  superstructure. 

MINES,  METALLURGY,  &c. 

Scotch  Gas  Coals. — The  Rochsoles  gas  coal,  of  Airdrie,  is  a  mineral  nearly  allied  to 
the  celebrated  Boghead  coal,  and  produces  a  rich  return  in  gas.  As  this  class  of  coal  is 
becoming  year  by  year  more  scarce,  its  value  has  been  enhanced;  and  it  is  well  known 
that  the  output  of  the  best  kinds  has  been  contracted  for  while  the  seam  lasts.  On  the 
other  hand,  several  new  pits  have  been  opened,  whose  produce  would  have  naturally  come 
in  to  supply  the  deficiency ;  but  these  were  conserved  for  oil  distillation,  and  the  overplus 
of  the  old  works  was  as  anxiously  secured  for  the  same  purpose.  Since  that  time  oil 
distillation  has  nearly  ceased,  and  the  proprietors  of  the  various  seams  of  gas  coal  are 
now  freely  offering  their  mineral  for  sale.  By  an  analysis  of  some  Scotch  gas  coals,  Pro- 
fessor Fyfe,  of  Aberdeen,  supplies  the  following  results  :— 

Boghead 15,436  cubic  feet  per  ton  of  coal. 

Arniston    10,500  „  „ 

Leshmahagow 10,176  „  „ 

Mr.  Young,  of  Dalkeith  Gasworks,  subjected  26ewt.  of  the  Rochsoles  coal  to  the  test, 
and  found  that  it  yielded  11,902  cubic  feet  of  gas  to  the  ton  of  coal.  The  following  is  a 
full  analysis  of  a  commercial  sample  of  Rochsoles  gas  coal,  consisting  of  26cwt.  The 
deductions  arrived  at  were  made  from  working  the  entire  sample,  as  in  the  ordinary 
practice  in  gas-making.  6,000  cubic  feet  of  the  gas  were  stored  for  examination;  1,000 
parts  of  the  coal  gave  the  following : — 

Volatile  matter  (gas,  tar,  and  water)  per  cent.  , 46-05 

Fixed  combustible  matter  (fuel) 2075 

Ash 31.02 

Sulphur 128 

Water 0-90  =  100-00 

"WATER  SUPPLY. 

Helensburgh  Water  Works. — The  Helensburgh  Town  Council  have  accepted  the 
following  two  tenders  for  the  carrying  out  of  the  necessary  work  required  for  the  water 
supply  of  the  town,  viz. : — From  Mr.  Robert  Simpson,  for  the  formation  of  the  reservoir, 
cutting,  digging,  &c.,  £3,910  178.  3d. ;  and  from  Messrs.  Thos.  Leadbetter  and  Co.,  Glas- 
gow, for  the  pipes,  &c.,  £3,636.  These,  together,  amount  to  £7,546  17s.  3d.,  and,  adding 
the  sum  to  be  paid  to  Sir  James  Colquhouu  for  ground,  &c„  and  the  engineer's  charges, 
the  work  will  cost  in  all  about  £8,000 — a  smrll  sum  for  such  a  boon  as  a  supply  of  water 
equal  to  the  wants  of  a  population  such  as  that  of  Helensburgh.  It  is  stipulated  with 
the  contractors  that  the  works  be  completed  by  November  next.  They  are  to  be  upon 
the  gravitation  principle.  The  ceremony  of  cutting  the  first  sod  took  place  on  the  22nd 
ult.,  the  operator  being  Sir  James  Colquhouu,  of  Luss,  Bart.,  who  performed  his  task 
very  neatly,  and  amidst  the  applause  of  the  assembled  spectators.  Thereafter  a  few 
appropriate  toasts  were  duly  honoured.  The  ceremony  took  place  at  the  site  of  the 
reservoir  about  a  mile  and  a  half  to  the  north  of  the  town. 

APPLIED  CHEMISTRY. 

Noxious  Vapours  prom  Alkali  Works. — Dr.  R.  Angus  Smith,  the  Government 
inspector  appointed  under  the  provisions  of  the  Alkali  Act,  has  presented  his  report  for 
1866,  from  which  it  is  satisfactory  to  learn  that  a  further  advance  has  been  made  in  the 
manner  of  preventing  the  escape  of  muriatic  acid  during  the  processes  of  manufacture  of 
various  salts,  the  amount  of  escape  last  year  being  0.73,  against  0.88  of  the  preceding 
year.  This  improvement,  small  though  it  be  in  apparent  amount,  is  a  real  benefit  to  the 
residents  in  the  neighbourhood  of  chemical  manufactures,  as  the  difference  of  0.15  repre- 
sents more  than  15  cwt.  of  muriatic  acid  per  diem,  or  4^  tons  per  week.  The  condensation 
of  the  dangerous  acid  is  thus  shown  to  be  generally  satisfactory,  although  some  allowance 
must  be  still  made  for  leakage,  which  it  is  difficult  to  estimate,  and  which  it  requires 
increased  vigilance  and  possibly  an  amendment  of  the  Act  to  prevent.  The  manufacture 
of  chemical  salts  appears  to  be  itill  increasing,  the  amount  of  salt  decomposed  durmg 
the  first  year  of  inspection  having  been  288,000  tons,  in  the  second  310,000  tons,  and 
during  the  third  (1866)  371,950  tons.  The  report  adds — "It  is  possible  to  do  a  little 
more  by  careful  management  of  the  powers  granted  by  the  Act,  chiefly  by  giving  per- 
manence to  the  habits  begun,  and  giving  stabiUty  to  work  which  had  been  hastily  done 
to  meet  the  exigencies  of  the  occasion,  although  impossible  to  use  the  Act  so  as  to  satisfy 
all  the  demands  of  the  public  when  the  works  are  in  a  very  crowded  district.  The 
inspector  can  only  see  that  the  proper  arrangements  are  made  and  that  they  are  in  order 
when  he  makes  his  visits.    At  all  other  periods  he  must  leave  the  public  to  watcli," 
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LIST  OF  APPLICATIONS  FOR  LETTERS 
PATENT. 


Wk    HA.VB     ADOPTRD      A     NEW     ARRANGBMBNT     07 

THS  Provisional^  Cmotbctions  applied  rOR 
BY  Invrntors  at  thk  Grkat  Sbal  Patent 
Office.    If   any    difficolty    should    arise 

WITH  RBFERRNCKTO  THE  NAMES,  ADDRESSES, 

or  titles  givkn  in  the  list,  thk  requi- 
site information  will  be  furnished,  free 
of  expense,  from  the  office,  by  addressing 
a  letter,  prepaid,  to  thk  editor  of 
"Thh  Artizan." 


DATED  May  3l3t,  1867. 

1618  J.  Le  Butt— Hav  mftkiuff  m^ichints 

1619  T.  Porter— Holdiiiir  music 

1620  James  Earl  of  Cnichness—Ships'  C(.m 

1621  R.  Reece— Pz-oducin^r  cold 

1622  J.  Lancelot — Omnmeutal  chains  and  bands 

1623  P.    Lawreijcf  —  AppiyiDg-   adhesive  ag-enta    to 
light  maienaU,  &c. 

1624  A.  M.  Clark—A  pplyiug  and  reg-ulatlng  motive 
power 

Dated  June  Ist.  1867. 

1625  T.  PouUnev — Re^olviuer  firearms 
1826  T.  Poultncy— Bnecb  loadiug  firearms 
1627  "VV.  Bradford— ConBtmction  of  boats,  &.C. 

162S  A.  G     SchaeftVr— Obtniniojj  iDcreased  light  iu 
the  combcaticin  of  ill'ijTiiuatiujr  matters 

1629  F.  B.  Houtjiit^'U— Sce:,m  boilers,  &c. 

1630  A.  Albright- Cuvf-riot,-  buckles,  &c. 
1G31  E.Tayler— Ana'ogiug^of  type 

'    Dated  June  G  d,  1867. 

1632  T.  Horrex--H<Uching  ctrps 
lfi33  W.  PiridiDg— Improvements  in  reels 
.  1634  E.  McLean — Piaoofortpa  and  harmoniums 

1635  \V.  H.  Riciiaidson — Manufacture   of  iron  and 
steel 

1636  J.  F.  Bruwn— Looma  fpr  weaving' 

163?  C.  L  J.  CaivJilt-Cunstruction  of  boilers 

1638  D.    Barker— Drying    artifictal   fuel    and    other 
substancts 

1639  S.  Harwood— Construction  of  walls,  &c, 

1640  K.  W.    Page— Hand  garden  engines  and  hy- 
dropults 

Dated  June  4th,  1S67. 

1641  J.  Inshaw— Elcctric.il  clocks 

1642  M.  Cavanaah— Adjustable  lock  spindles 

1643  J.  WaridiiJ^'ton    aud    B.    Longboctom— Moulds 
ior  cnstinsr  in^t  lU 

1644  G.  Davies— L'.iddie  wheels 

16-35  T.  Laidlmv— Yarns   used    for  weaving   textile 

fabrics 
1646  E.  Meldrum—Puritication  of  paraffin 
1617  J.  H.  JohrisoD  — Holders  for  whips 
1648  J.  McOwen—Frre  t^rates 
1640  H.  W.  Hart— Ci-nstruction  of  raft 

;  Datkd  Junk  5th,  1867. 

1650  D.  Hanson- C(in.=  tructinn  of  steam  boilers 

1651  J.  Gaudtft -AppnraiuB  for  preventing  accidents 
on  railways- 

1652  N.  Ranch   and    E.   L.  Darlet— Manufacture  of 
artificial  fuel 

1553  T.  H    Siiunders— Gas  ttove 

16M  O.  Boulay—Gnlv;inic  batteries 

1655  G.  Whit' — K  yd  rite  :ind  curbouatea  of  Bodft 

1656  L.   B.  Suhmolle— Crinoline  skiits 

1657  1.  Evans- Spring  hooks 

1658  I.    M.    Milbauk — Breech  loading  firearras  and 
cartridges  adapted  to  such  arms 

Dated  Junk  6th,  1867. 

1659  J.  Adams— Printing  tickets 

1660  B.  Tenipliir— FasteuuigB  for  window  sashes 

1661  I-:.  Bland— Sfam  engines 

1662  J.  Livtfley— C^per  Ibldiig  nmchines 
16G3  T.  Brown— Aititi.ial  limbs 

1664  T.  Wilson— Bipech  loading  firearms 

1665  R.  Maynard— Chaff  cuttiu-,'  machine 

1666  E.  Ellis- Twistlace  machinery 

1667  G.  R.   Turner   a:  d    W.    T.   Allen- Gates  and 
fences 

Dated  Junk  "th,  186". 

le*"'  '  T.  Sturgeon- Strppt  and  similer  lamps 
iCi  '  C.  E.  GiojoUi,  J    H.  Giny,  and    Ps   Mnrtinengo 
-   Inkstands 

1670  A.  Elvins— Brei'Ch  lii;idiux^  ffreiirms 

1671  A.  L.  Bricknell  — Roturv  pumps 

1672  J,  Off^rd— Sfgnalliiig    beiwten    difieieiit  ports 
nf  railway  trains 

1673  H.  Crowe— Hot  water  apparatus 

1674  E.  S.  Atkiuson-Treatiuent  of  oakum 

1G75  D.  Roriflon— Ariauj;emeut  of  reeds  to  be  used 

in  looms  for  wfaviug 
1G76  J.  PeinywaUki— Cimfra  oiiftcura 
1677  H.T.  Hughes— S«*viii;f  maihines 
1C78  W.  W.  Wood  and  J.  Wood— Filling  tlie  tubes 

iu  the  flneB  of  sli  am  boilers 

1679  J.  i^heldon— Brnshfs 

1680  A.  Barry — Communicating  motion  to  ciabes 

1681  J.Offord— V^-hictfs 

1682  W.Tnhr— VthKipfldefl,  ^c. 

1683  R.Scott,  J.  Ni-coii,  and  J,  Beaumont- Certain 
descriptions  of  vfnolleu  cloths 

1684  J.  Warburtou— Registering  and  recording  ilie 
quality  of  go* 

Datrd  June  8th,  1867. 

1685  J*  Hortou— Flyers  (iHiploye<l  in  spiuniug    and 
twUtlne  fibrous  taatennU 

1688  H,  Parker— Tobacco  pipri 


1687  F.  Glisenti— Gun  barrels 

1688  J.  Collier,  R    Howaith,   and  W.  Cryer— Koit- 
tinif  healds 

1689  J.  C.  Ralston — Making  candles  bv  dippinpf 

1690  H.  WAIb,  G.    Ricf,    aud  A.  Maxfield- Sewing 
machines 

1691  J.  Hnrgreaves — Obtaining motivp  power 

1692  J.  Turner  and  R.    B.  Dunnett^  Stamping   ma- 
chine 

1693  O.  Barrett  and  H.  L«gKott— Knife  cleaner 

1694  N.    Thompson — Connecting    together    pipes    or 
tubes,  &c. 

1695  A.  Parkes — Ornamcntng  sur.'aces  of  paper,  &c. 

1696  R.    E     Pepjs    and    J.     Warburton— Sacuriog 
cords  and  straps 

1697  H.  Rolle— Piopellerfor  vessels 


Dated  June  10th,  1867. 

1698  J.  cromp'.on — Revivifying  beverages  and 
warmintr  them 

1699  W.  Frenrh- Roughing  animals 

1700  J.  Macintosh  —  Appljtation  of  plastic  and 
fibrous  materials  to  the  manufacture  of  moulded 
articles 

1/01  T.    Robinson  and   J.    Pierce — Manufacture    of 

1702  A.  L.  Dowie  and  R.  Mclntyrt— Pnnching,  cut- 
ting, and  embossing 

1703  J    H    Kerley— Fastenings  for  brooches 

1704  F.   B.  DcerinK— Engines  for  boring  rock,  &c, 

1705  J.  Conollv — Obtaining  motive  power 

1706  T.  Holt— Ste^im  b"iiers 

1707  VV   Orr — Sr-parating  moisture  from  substanci-s 

1708  R  Logan— Securing  and  adjusting  windows, 
blinds,  &c. 


Dated  June  11th,  1867. 

1709  R.  Hornsby,  J,  Bormall,  aud  H.  Shield- 
Machines  for  drespmg  aud  separating  grain,  &c. 

1710  H.  A.  Bonne,  ille— Vessels 

1711  C.  Toft— Cruet  frames 

1712  J.  Graham — Mixture  for  bleaching  vegetable 
fibres 

1713  H.  Fletcher— Artific  a' fuel 

1714  J.  H.  Joh.ii-oii— Ivol  iiig  and  shaping  metals 

1715  G.  F.  Hill— Boxes,  &c. 

171i)  J.  Thom -Apparatus  to  be  employed  in  ex- 
pressing oils  aud  f.itry  mattTs 

1/17  S.  W.  Wood— Moving  giain,  &c. 

1718  J.    Fletfher — Retorts  for  munufacturing    and 

leburning  nnimal  charccal 
17  9  W.  Rowan- Cleanin«  flax,  &c. 

1720  J,  C.  Fuller- Telegraphic  insulators 

Dated  June  12th,  1867. 

1721  J.Millward — Combined  ttep  cover  and  wheel 
feeder  for  vehicles 

1722  J.  F.  Boijtius  aud  J.  Elchhorn  —  Types  for 
printing 

1723  J.  Cuchrar^e- Pontoon  bridge 

17'^4  C.  1).  Abel — Appli.mces  for  horse  shoes  as  a 
substitutt^  for  rouuliing 

1725  D.  Cricbton,  W  Donbavand,  and  D.  Crighton 
— Looms  forweavinir 

1726  F.  D.  Float- Rollers  used  in  frames  for  pre- 
paring fibrcuB  matt-rials 

1727  J.  H.  Snelson — Axles  and  boxes,  and  securing 
wheels  thereto 

1728  A.M.  Clark- White  lead 

Dated  June  13th,  1867. 

1729  T.  S.  Pridcaux— Improving  wine  on  draught 

1730  E.T.  Hughes— Manufacture  of  brushes 

1731  A.  C.  Lion— Chains,  bracelets,  &c. 

1732  J.  Holmes-  Diain  bottoms,  &c. 

1733  F,  B.  Baker  and  L.  Lindley— Stretching  and 
finishing  lace,  &c. 

1734  R.  H .  Barton — Preparation  of  fibrous  mate- 
rials 

1735  J.  Glover — Furnaces  for  steam  boilers,  8tc. 

1736  S.  Hancock-  Sigualliug  in  und  from  railway 
trains 

Dated  June  14th,  1867. 

1737  W.  King — Apparatus  for  ccmmunicatiug  be- 
tween the  guard  and  driver  and  passengers  and 
guard  of  a  laitway  train 

1738  C.  Askew — Refrigerators  for  coolinsf  liquids 

1739  S.  Tuddenham— Uon  or  metal  bars  tor  bal- 
conies, &c. 

1740  D.  E.  McMahm-  Saddles 

1741  H.  H.  Uvynut— Fireproof  safe 

1742  S.  E.  Crow — Apparatus  to  be  used  in  cesnection 
with  steam  boiler  and  other  furnaces 

1743  G.  Ke-r— Finishing  garments  after  cleaning  or 
dyeing 

Dated  June  15th,  1867 

1744  J.  Fl-tc-hpr  and  W.  Cn»r— Machines  for  siring 
yarns  prejiHrutOTy  to  we^viDg 

1745  J.   Quinn — Fire  escape 

1746  T.  \A'alkrr — A  spring  hoi'k 

1747  J    Onions— Iron  and  steel 

1748  G.  McKeuzie— IMuminatinggas 

1749  C.Sadler — FumacfS  for  consuming  smuke 
17iO  R.  Beard— Flexible  galvanic  batteries 
1761  A.  M.  Clark— Weans  of  cooling  beverages 

1752  W.  E.  Newton— Preparation  of  pulp  for  the 
manufacture  ofpapur 

1753  G.  Allix — Drilling  and  hoisting  machines 
1751  C.  Krba— Uepilntion  aud  leather  tanning 

1755  C.  Va/l«y  and  S.    A.  Varley — Improvements  in 

eleciric  telegraph-t 
17.^r)  W.  H.  L  ike— Saws  and  saw  teeth 
1757  G.Clnrk— GunSjUic. 
175s  I.   J.  Crossley  nnd  J.  Suoderland- Oiliog^  wool 

or  fibre 

DATtiD  JUSR  17th,  1867, 

i;59  R.M'.  Barnes     Met«llic  peot   nnd    prnhotders 

COnioiully 

1760  J.  MeikI*'jon — Lifting,  lowering,  and  trans- 
porting ht-nvy  bodies 

1761  J.  Fletcher  and  VV.  Carr— Sewing  mnehines 

1762  C.  D  Ab-*!- Utilising  the  power  spent  in  re* 
tardir  g  the  motion  of  vehicles  ni:d  mAchiner/ 

ITGt  J.  H.  Johnson- Wood  scrvws 


17ii4  W.  R.  Lake— Railway  carriages  and  brakes 

1765  J.  "Welch- Swiirels 

1766  J.  E.  Boyceand.R    Harrington- Umbrellas  and 
pitrasols 

1767  P.  B.  Miller— Toughening  brittle  gold  bullion 

1768  I.  G.Lloyd— Comprf-asiug  air 

1769  G.    T.    liousfield  —  Indicating    time    by    time 
keepers 

1770  M.Gray — Alauufacture  of  electrical    telegaph 
cnuduciois 

1771  M.  Gray  nnd    L.  Gibson— Examining  the  coat- 
ine  of  electiic  tflegraph  communicators 

1772  M.  Gray — Electnc  telegraph  conductors,  &C. 

1773  W.    Cooke— Registering  the   number    of  pas- 
sengef  in  vehicles 

1774  D.Sowdenand   R.  C.  Stephenson — Looms  for 
weaving 

1775  Sir  T.  Tancred — Construction  of  beehives 

1776  P.  Welch— Dressing  printers'  types 

Dated  June  18tb,  1867. 

1777  W.  Fairley — Preventing  over  winding  in  mines 

1778  J.  M    Frost— Riising  sucken  vessels 

1779  C.  D.  Abel— Re|eaiiog  striking  movement   in 
tt-atches,  Ac. 

1780  R.  Bodmer-  Securing'the  nuts  of  bolts 

1761  J.  Edwaids — Lifts  and  tubs  for  raising  minerals 
from   pits,  SlC. 

1782  T.    Brown— Holding    and    lifting     plates    and 
dislies 

1783  J  .  G.  Jones— Ge*.ting  minerals 

1784  VV.  S.  Ttiompson— Construction  of  heating  and 
annt-aling  furnaces 

1785  J.  Laug— Breech  loading  firearms 

Dated  Juns  19ih,  1867. 

1766  D.  Jones— Coal  vases,  &c. 

1787  F.  W.  VVaide— Obtaining  motive  power 

1788  L.Simon— Machine  for  bronzing 

1789  M    Lyons— W.ikinir  frames  (or  looking  glasses 

1790  J.  Coppard     Closeing  of  .loors,  &c. 

1791  E.  W.  Hughtsand  T.  .H  .Head— Rotary  engines 
and  pumps 

1792  A.  L.  Pauter — Seat  for  young  children 

1793  H.C.  Hurry- Stop    blocks    and  buffer   stops  to 
be  used  ou  railways 

1794  W.  WacLellau— Railway  buflfeao 

1795  J.  H.  Johnson— Treatment  of  yarns 

1796  J.  E,  Whitiog— Construction  of  castors 


Dated  June  20th,  1867- 

1797  D.  Jones—H'indlfS  for  srticles  of  hollow  ware 

1798  A.  M.  Ciark— Sewiuic  saddlery,  &c. 

1799  T.  AVilson-Moveable  spanners 

1800  F.    G.    N-    Perrett- Self-regulating    halJance 
bliod  pulley 

ISOI  L.  Sterne— Boring  tools 
1802  C.  Stuart— Adjuotaole  wrenches 
18113  H.  K.  York— Manufacture  of  steel 
1804  H.G.B.  Rober- Safety  box  slides 
1H05  J.  Ward  and  F.  Dressier— Easv  chairs 

1806  J.  W.  Cochran— Piojectiles  and   cartridges  for 
oidnance  and  firearms 

1807  W.  Clarke— Ornamental  fabrics 

Dated  June  21st,  1867. 

1808  J.  TV.  Psrkins— Stills  for  petroleum,  &c. 

1809  W.  Robertson  and  C.   J.   Waddell— Improvt- 
ments  in  apparatus 

1810  H.  Oram— Macliines  for  Sewing  and  stitching 

1811  6.  llrowne—FolAing  bedsteads 

1812  J.  Gardner— Foldmg  bedsteads  and  couches 

1813  J.    Powis   and    J.   S.  James— Tenon    cutting 
machine  ^ 

1614  W.  BeUhouse— Furnaces  for  consuming  smcke 

1815  A.  M.  Clark- Measuring  horses"  feet 

1816  F.    C.    H-nnet  and    D.  Spink— Uaiaing    and 
lowerinjf  weights 

1817  B    Ford  and  T.  Ford— Water  tuyeies 

1818  \V.    I'ricB— Dies  f  r  stamping 

1819  G.  Dickie-Uluinin^tinggas 

1&20  G.  Simpson- Charging  and  emptying  retorts 

1821  F.  Reddichffe— Buckets  for  pumps 

1822  E.    McClintock  — Motive    power  engines  and 
pumps 

Dathd  June  22nd,  1867. 

1823  J.  Onslow  nnd  F.  North  a  11— Water  tuyeres 
1624  O.  R.  Chase— Combined    feed    water  regulator 

and  water  cauge  for  steam  boilers 

1825  R.  \V.  Morrell— Dyeing  black 

1826  A.  M.Clark— Nippers 

1827  S.  Holman— Double  r.ction  pumps 

1828  T.  VVilsvU    and  VV.  Hall— Raising  and  foicing 
finids 

1829  J.  Surridge— Anch  'TS  for  implements 

1830  S.  Hall   and  W.    H.  Parsons- Moulding  artj. 
ticial  fuel 

1831  J.L.  V.  le   Marquis   de   Cosentino— Ootaiuiug 
motive  power 


1832  J. 

1833  J. 

1834  T. 
down 

1835  K. 
)8J6  J. 

1837  E. 

1838  L. 
volati 

1839  W 
18-10  R. 
1811  H 

lavi  H 


Dated  June  24th,  1867. 
H.  Kearos— Diary  blotting  pad 
Birch— Castiug  ingols  of  steel 
Ratferty  and  J.    H.  Storey— Moviug,    laying 
,  anc  jcint^ng  mftal  pipes 

l^ahy^Cai  iridgc  cases 

K.  Field— CandlfS 
,  P.  Gleaeou— Cylindrical  gas  burners 

C.   P.  Clerc  —  Lamp   burners  for  ^turning 
le  liquids 

.  B.  Newton— Governors  for  marine  engines 

Caliper  and  G.  Read— Ships'  signal  lights 
,  Rushton— Arcificial  bair 
.  R.  J.  Dentou— Haymaking  machines 


Dated  June  25th,  1867. 


1843  T.  Pebardy— Surgical  aopendages 

18U  J.  VVilkiuaou  and  \V.  Grimshaw- Watches 

1845  J.  Webster— Metallic  zinc  paint 

1816  T.  Ciow— Illuminating  gas 

1817  J.B.  Whiting- Transmitting  pow.r 

1848  F.  Hook  — Rt-efiug  and  furliuar  upper  topsails 

1849  A.  Aitchison  nudT.  South— Prodnction  of  gas 

1850  L.  Bruuetti— Binbalmiugand  preserving  animal 
subfttanoes  from  dtf  a/ 


1851  W.  T.  Watts  and-D.  J.    Fleetwood— Holiow 
vessels 

1852  J,  BucVinghara  — Tool  for   opening    metallic 
cases 

1853  H.  Vtilon— Hotairoveos 

1854  G.  Alston — Consuming  smokt:  infumacea 

1855  W.  Cooke— Hoisting  building  material* 

Dated  June  26 tb,  1867. 

1856  M.  F.  Maury— Protecting  euhmarine  cables 

1857  T.  Taylor— Playing  games  of  skill  and  chance 

1858  J.  Human — Breech  loadicg cannon  and  firearms 

1859  R.  E,Uie— Axles 

18'J0  VV.  E.   Newton— Filtering  apparatus 

1861  R.  P.  Fo'rioug — CoQsumiug  smoke  in  furnaces 

1862  VV.  B    Gray  and  S.  G.  Sinclair— Spinning  and 
twisting  machines 

1863  VV    R.  Lake— Churns 

1864  VV.  R.  Lake— Cotton  gins 

1865  A.  C.  F.  Franklin— Steam  engines 

Dated  June  27th,  1867. 

186G  E.  Whele — G^uuing  and  cutting  fioap 

1867  J.  G.  Rowe— Railway  signals,  &«. 

1868  \V.  E    G<^(ige— Raising  running  waters 

1869  J.  McEw^n- Roll  ttb»cco 

1870  J.  Gabbott— Wire  healria 

1H71  \V.  Biilioueb—L.oms  for  weaving 

1872  J.  Cash  and  J.  Cash- Winding  bands 

1873  E.  Far  iu-ton— Breech  loading  firearms,  &c. 
187-1  C    E.  Broom  I n — Re^ulatiu^  jupoas 

1875   W.   E.  Newton— Iced   Leverages 

1^76  M    H.  Tavlor— Tuyeres  for  smiths' hearths 

1877  W.  Hcdgsun- Scrrwgill  boxes 

1878  C.   J.    Powiiall  — Communicating   intelligence 
between  nam  of  railway  trains 

1879  W.   R.  Lake— Self  deta.hiug  coupling   for  fail* 
way  c:»rriair  s 

1880  W.  R.  Lak? — Bands  far  secuiing  bales  of  cot- 
ton, &.C. 

1881  J   R.  Cooper— Breech  loading  firearms 
18:?2  W.  Davis — Fastening  envelopes 

Dated  June  iSth,  1367. 

1393  L.  B     Eliot— Mowing  mathiue 
18*4  W.  Marshall— Bedsteads,  etc. 
18S5  J.  H.  Viton— Adjusting    paper   linings   to  the 
interior  of  casks,  etc 

1886  C.  O.  Heyl— Making  sulphuret  of  carbon 

1887  C.  O  Heyl— Extracting  fatty  matters  from  and 
scouring  wo(d,  etc. 

1883  J.  C.    SeMars— Utilisation  of  a  certain  waste 
material 

1889  E   J.  Hashes- Printing  textile  fabrics 

1890  A    M.  Cliiik— Presses  fr  endorsing 

1891  G.  K.  Geyehn- 1  oldinc  wire  netting 

IS92  C.  Hro«"u — Actna'int:  motive  power  engines 

1893  H.  A    Lyman— Ladies'  skirts 

1894  J.  G.  To  Kue— Adjustable  wrenches 

1893  J.  Anderson   aud    P.    Anderson  —  Harness    of 

jacquard  engines 
lfc9i  J.    Holroyd    and    W,     Fieldhouse- Twisting 
machinery 

Dated  June  29th,  186". 

1S97  C.  O.  Hevl— Extracting  oil 

1898  P.  Zaroubiue — Sucking    and    forcing    hydro- 
pneumatic  pump  with  no  piston 

1899  P.  Smith— Securius  the  coutenis  of  bottles 
19t)0  A.  M.  Fell— Purifying  compounds 

i90l   A.    M     Jell-Treatiogjule 

1902  A.  Hodge— Fixing  d  or  handles 

1903  H.  J.  Cox— Cnrriage  bodies 

1904  S.    Trulnck,    R.    Trulock,    and  "W.  Trulock— 
lireech  looding  firearms 

1905  W.  H.  Richartis  >n— Iron  and  steel 

1906  A.  St-wait— Textile  f.briea 

1907  J.  J.  Lane— Making  tapers 

1908  C.  C.  DubriiUe  — Miners"  lamps  5 

1909  2.  Couluug— Com>)S  for  warping,  etc. 

1910  C.  Petit— Lamps;  ^--^ 

1911  E.  Sephtou— Workmen's  dwellings 

1912  E.  Simmons— Screw  prope'.lers 

1913  C.  E.Broomiin— Fixing  metals  on  fabrics 

1914  G.  Rees— Treating  glass 

Datbd  July  Ist,  1667. 

1915  J.  G.  N.  Atleyue— Clocks 

1916  J.  Cbaudron— Boring  wells 

1917  F.  T.  Hubert  and    H.  D.  G.  Truscotl— Electric 
telegraph  machines 

1918  F.  T    Pollard— Bench  hook 
iyi9  P.  Ironside— Venetian  blinds 

Dated  july  2nd,  1867, 

1920  J.  B.  Burn— Piesses  for  cutting  paper 

1921  W.  Duce-  Stoppt-ring  bottles 

1922  W .  Steien  und    A.    Robertson— Brick   making 
machines 

1923  J    Greeuhalgh— Ojt^ning  aud    cleaning    fibrous 
matetiats 

1924  G.  A.  F.  Fowke— Comp'  siiions 

1925  T.    Wood  and  J.    Wood — Printing   hanks    of 
vara 

1*126  A.  M-  Clark— Breech  laading  ordnance 
19-27  1.  Siurueon— Getting  cojI 

1928  A.  Schwarlx- l.ubricHlors 

1929  T.  Young— Bullous  fur  dress 

1930  G.  Gordon— Woahiog  and  drying,  etc, 

July  3rd,  1867. 

1931  J    Someiville   and   R.  EUdua— Purification  of 
gas 

1932  J.  Elce  and  P.  Wiliiums— Spiuuiog  aud  doub- 
ling 

I9i3  VV.  R.  Lnke— Cordage,  etc. 

1934  F,  U.  Aiknian— Firearms  aud  ordnance 

1935  3.  McKibbiii— Filling  iuto  and  drawing  liquids 
from  casks,  etc 

1936  H.  Davev  and  D.  Davey— Governing  engines 

1937  W.  Galloway  aud  G    PUut— Welded  tuUs 
I9l8  I).  P    Moiisuu  — .Miuers'  safety  lamps 
1^139  T.  B«rUse — Grinding  and  pulverising 

1940  VV.    S.   Scott  aud   W-  H.   Steel  —  Self-acting 
escape 

1941  B.Shaw— Motive  power  engines 
1M2  3.  H.  Johnson— Preserviugr  Wtcr 
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LEWIS'S  IMPROVED  MARINE  BOILER. 

As  CoxsTErcTED  BT  Messes.  Waxpoie,  Webb,  ajtd  Bewiey,  DrELix. 

{Illustrated  hy  Plate  319.) 

Ever  since  the  first  introduction  of  steam  as  a  motive  power,  tlie  means 
by  which  that  power  may  be  best  obtained  has  commanded  a  very  large 
share  of  the  attention  both  of  engineers  and  of  scientific  men"  in  general, 
as  a  natural  consequence  of  the  immense  and  growing  importance  of  the 
object.  The  {ruits  of  such  combined  and  continuous  study  have  been  as 
varied  and  abundant  as  could  be  expected;  almost  every  conceivable  form 
of  boiler  has  been  tried,  in  many  cases  differing  in  appearance  from  one 
another,  both  inside  and  outside,  as  much  as  possible,  yet  all  endeavouring 
to  attain  the  same,  or  nearly  the  same,  object.  There  are,  of  course, 
slightlj'  difterent  desiderata  under  diflerent  circumstances,  such  as,  whether 
a  boiler  is  required  for  land  (fixed),  locomotive  or  marine  purposes ;  economy 
of  fuel  in  the  first,  economy  of  weight  and  space  in  the  second,  and  economy 
of  fuel  and  space  iu  the  last  of  these  cases  being  the  principal  necessities. 
There  are  also,  of  course,  some  peculiar  cases  where  the  general  principle 
of  economy  does  not  hold  good,  as,  for  instance,  in  a  steam  fire-engine,  or 
■where  the  amount  of  aynilable  space  necessitates  the  adoption  of  some 
particular  shape  of  boiler  adapted  to  the  situation ;  but  these  only  furnish 
sufficient  exceptions  to  prove  the  rule.  It  is,  perhaps,  in  marine  boilers 
that  the  greatest  amount  of  ingenuity  and  invention  has  been  expended, 
and  naturally  so,  for  in  this  case  economy  of  fuerand  efficiency  of  working 
are  of  more  importance  than  iu  either  land  or  locomotive  boilers.  The 
necessity  for  durability  is  obvious,  as,  of  course,  no  repairs  to  any  extent 
can  be  performed  except  when  in  port ;  and  if  in  a  foreign  one,  not  always 
then,  while  the  frightful  expense  of  such  repairs  is  only  too  well  known 
to  steamsliip-owners.  It  is  not  always  that  the  great  advantages  of 
economy  in  fuel  arc  wholly  realised,  as  it  is  not  only  the  saving  in  the  cost 
of  the  coals,  which  sometimes  may  not  be  of  such  great  importance,  but 
the  addition  to  the  carrying  capacity  of  the  vessel,  and,  consequently,  to 
the  amount  earned  upon  the  freight.  Thus,  suppose  that  by  certain 
alterations  in  the  machinery  of  a  steamship,  the  vessel  burns  less  coal  by 
100  tons  to  what  it  formerly  burnt  on  its  voyage,  the  saving  v>-ould  nut 
only  be  the  cost  of  the  100  tons  of  coals,  but,  in  addition,  the  value  of  the 
freight  of  100  tons  of  cargo  for  which  space  is  thus  aflorded,  virtually 
makiug  the  saving  of  each  ton  of  coals  worth,  say  £2  or  £3,  in  addition 
to  the  absolute  cost  of  putting  them  on  board.  There  are  also  many 
other  advantages  to  be  derived  from  decreasing  the  consumption  of  fuel 
in  steam  vessels,  such  as  the  increased  distance  to  which  they  are  enabled 
to  go,  or  a  smaller  vessel  may  be  employed  by  which  in  many  places  a 
considerable  sum  may  be  saved  in  tonnage  dues. 

■  The  early  type  of  maririe  boiler  was  on  the  flue  system.  These  boilers, 
so  long  as  they  were  ^vorked  on  the  Cornish  principle  of  slow  combustion, 
performed  very  satisfactorily  :  in  fact,  it  is  well  known,  that  a  pair  of  marine 
boilers  constructed  by  Messrs.  Maudslay,  Sons,  and  Field  for  the  Blackwall 
Railway  Company,  were  rather  more  economical  than  the  Cornish  boilers 
which  were  set  alongside  them,  both  being  worked  with  the  same  coal 
and  at  the  same  pressure,  and  which  may  therefore  be  considered  a  fair 
trial.  At  that  time  slow  combustion  was  considered  essential  to  economy, 
as  it  was  taken  for  granted  that  a  rapid  draught  would  carry  the  heated 
gases  up  the  funnel  without  allowing  time  for  them  to  part  with  a  sufficient 
amount  of  caloric,  but  when  the  tubular  sj'stem  was  introduced  into  marine 
boilers  a  more  rapid  combustion  was  found  necessary.     There  are  many 


enthusiastic  supporters  of  both  systems,  and,  of  course,  certain  shaped 
boilers  are  especially  suited  for  the  one  or  the  other.  At  one  time  it  was 
thought  that  the  tubular  boiler  would  supersede  all  others  for  marine 
purposes,  and  no  doubt  it  did  so  to  a  great  extent,  but  there  were 
several  strong  objections  advanced  by  practical  men  which  deserved  serious 
consideration,  especially  when  the  vessels  fitted  with  such  boilers  were 
destined  for  long  voyages,  or  were  employed  where  the  water  was  very 
salt.  Of  these  objections  the  strongest  were  three  in  number,  firstly,  the 
difficulty  or  impossibility  of  keeping  the  tubes  free  from  scale,  or  of  scaling 
the  tubes  when  covered  with  hard  deposit ;  secondly,  the  liability  of  a 
few  out  of  such  a  great  number  of  tubes  to  leak;  and  thirdly,  the  trouble 
and  loss  in  having  to  sweep  out  the  tubes  every  few  days,  besides  which,  it 
may  be  added,  that  in  cases  of  carelessness  or  neglect  the  tubes  have  been 
known  to  "  salt  up  "  into  a  solid  mass.  The  first  of  these  objections  is  no 
doubt  a  very  serious  one,  as  the  coating  of  deposit  on  the  tubes,  as  is  well 
known,  vitiates  the  heating  surface  to  an  enormous  extent,  so  that  the 
very  large  tube  surface  is  not  nearly  so  practically  effective  as  it  should  be 
according  to  theory. 

Again,  as  a  natural  result  of  thin-  deposit  the  tubes  get  overheated,  expand, 
and  leak  at  the  tube  plates,  and  when  once  this  begins  to  any  extent  there 
is  no  more  peace  for  the  engineer,  for  most  probably  if  he  succeeds  iu 
caulking  the  faulty  tubes  he  wiU  start  some  of  the  others  which  before  were 
sound.  It  is  in  consequence  of  these  defects  in  tubular  boilers  for  mariue 
pm'poses  that  various  inventions  have  been  made  for  the  purpose  of  super- 
seding tubes  altogether,  and  in  Plate  319  two  views  are  shewn  of  Lewis's 
marine  boiler,  which  have,  in  practice,  proved  very  successful.  One  of  these 
boilers  was  made  by  ilessrs.  Walpole,  '^'ebb,  and  Bswley,  of  Dublin,  for  the 
steamer  Sliarlc.  and  after  regular  running  for  seven  months,  duj-ini;-  which 
time  the  boiler  was  never  cleaned,  it  vras  examined  and  very  little  scaL- 
had  acciunulated.  The  same  engineers  are  now  building  a  steamer  in  which 
it  is  intended  to  give  the  system  a  more  extensive  ti'ial  with  larger  boilers,  in 
one  of  the  City  of  Dublin  Steam  Packet  Company's  new  ships,  by  makino-  the 
two  forward  boilers  tubular  and  the  two  boilers  aft  upon  Lewis's  system  : 
the  shells  and  grate  sm-faces  of  each  to  be  exactly  the  same  size  in  every 
respect. 

The  following  is  the  result  of  somo  experiments  made  in  order  to  determine 
tho  evaporative  power  of  the  boiler  with  various  descriptions  of  coal: 


Dosciiptiou  of  Coals. 


Little  Jlouutaiu,  N.  \ 
Wales ) 

Glasgow  Steam 


Powell's  (Diifferin) 


lbs. 
12-08 

13-33 
10-03 


lbs. 
20-00 

13-17 
17-5ft'- 


I  Mis' 


cub.  ft. 
3:86  ■. 

2-&2 


•Swift  coiils,  rather  dirty. 
Good    strong    coals,    Iftst 

Burnt  very  swift,  'with  a' 
verj' short  fiame. 


It  will  be  seen  from  tho  di-awings,  (Plate  .319)  that  exteraaUy;  ancKiivrttfr' 
the  exception  of  that  part  of  the  boiler  usually  occupied  by  the  tiibes.'' 
there  is  no  dift'ereuce  between  this  and  the  ordinary  tubular  Ijoiler.  Instead 
of  the  tube  spaca.  an  undulatiu^-  flue  i<   constructed  the  whole  width  of  th^ 
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boiler  (-witli  the  exceptiou ol-  a  w-itterspaQe  betvfeen-.tlie  shell  -aad  -the  fljie)- 
causing  tlie  heated  gases  to  travel  in;..a  circuitous  coui-so,  shewu  by  the 
arrows  in  Fig.  1,  thereby  afl'ording  a  large  amount  of  oifecciye  heating 
surface  and  enabling  it.  as  sheTrn  aboye,  to  ovaporate  as' much  as  131bs.  of 
■water  to  lib.  of  coal.  _ 

Upon  referHBg-W-P{^-i''o£^5'^ittt6,  ti^tU  %e'  seeH-  that  -<W-heated 
products  of  combustion  iuijwnge  directly  upon  fiat  unbroken  surfaces, 
nearly  the  whole  of  which  may  he  calculated  as  eiJective  heating~^irface, 
while  from  their  position  they  are  not  liable  to  be  readily  deteriorated  or 
unequally  worn  by  the  action  of  the  heat,  or  by  the  accumulation  oLdeposit., 
Holes  somewhat  similar  to  uiau-holes  are  made  at  the  side  of  the  boiler, 
2%' which, means  aoeessr -to:  the  due.  may  be  obtained  at  any  time  for  the 
i^wpose  of  cleaning  or  ■j'epairiiag,  thougk  in  practice  these  Avould  probably 
diOTer  require  to,  be  used  during  a  voyage,  as  it  has  been  ascertained 
iifter  atrip  of  a  fortnight ;  dui'jitiQn,  that,  so  complete  was  the  combustion 
jttj:0re.  was  aot more  thaii.;aqu»i|itjer  of  an  inch  of  deposit  on  the  bottom  of  the, 
ihie,  ,  In  sonie,  jcases  ^»ntwiW5;ps,(.t<j..th&flue  are  provided- for,  by  means  of 
agepijigs,  in.,the■c^•Oivyns):^t;^h^  fiHi^aeef.Qvai', which  are  fitted, plates  to  prevent 
ihe  flame  passing  through  when  fit; '^vork,  and  which,  on  arriving  at  the  end 
.^f -the  voyage  can  be  easily  xemov«d  for  the  puii^ose  of  cleaning  or  repairing 
the  flue.-  To  the  holes  at  the  Hide,  mentioned  above,,  plates  of  mica  may  bo 
Jatted  instead,,  of  plates,  of  .iron,  diy -which  means  the  state  of  the  flue  may 
.always  be  inspocted  without  it  being  necessary  to  slacken  the  lire,  thereby 
saying  any  ^mneceasary  stojjpa^-es  for  cleaning  out,  or  enabling  the  engineer 
at  once  to,  di_sp.9T,et(-;a  l6,a^Tj^  ^Jjo*  unimportant  considei-ation  in  ocean-going 
:§teamers.      '  ..-...-.,- 

Siif-Tviib.es  eonnecb  the  water  spaces  at  the  top  and  bottom.-*tK%as  at  first 
!^6iisidered  by  some  engineers  that  the  narrow  dependant  wafer  spaces  at 
each  bend  of  the  flue  would  salt  up,  but  after  a  thorough  trial  it  has  been 
fevund  that  such  is  not  the  case,  the  rapid  circulation  of  the  water  in 
.jiipse  parts:eirectually  preventing  the  slightest  deposit. 
zi  (Jflsfe  •  advantage  of  tbi's-'lboiifeins  that  being,  as  we  said  before,  precisely 
^milar  in  external  shape  fb  a  "tubular  boiler,  it  can,  of  coiu'se,  be  fitted  into 
Ja  vessel  in  the  place  of  the  latter  without  any  alterations  ;  or  what  in  many 
tSises  might  be  much  more  economical,  the  shell  and  furnaces  of  the 
■toiler- might  be  retained,  the  tubular  portion  only  being  replaced  by  the 
%idulating  flue.  „  _ 

It  is  satisfactory  to  know  that  the  results  of  a  series  of  well-eon- 
clucted  experiments  under  tlie  supervision  of  careful  inspectors,  were 
considered  so  conclusive,  that  the  Directors  of  the  City  of  Dublin 
Steam  Packet  Company  determined  to  adopt  these  boilers  on  board 
"of  their  newest  steamship,  the  two  forward  boilers  being  of  the  best 
type  of  tubular  boiler,  and  the  two  after  boilers  are  to  be  supplied  by 
Messrs.  Walpole,  Webb,  and  Bewley,  on  Lewis's  plan,  thus  ati'ording  \n\ 
.excellent  opportunity  for  proving  the  superiority  of  Lewis's  boiler  over  the 
best  example  of  modern  tubular  boilers. 

It.is  worthy  of  observation  that  the  managing  directors  of  the  City  of 
Dublin  Steain  Packet  Company  have  ahva-ys  been  foremost  in  introducing 
improvements  connected  with  the  economic  development  of  steam  navi- 
gation, and  the  late  Mr.  Cliailes  Wye  Williams,  who  was  one  of  the 
original  projectors  of  the  company,  and  one  of  its  managing  directors 
up  to  the  time  of  his  death,  attained  a  world-wide  reputation  as  a 
scientific  experimentalist  And'  ■writer  upon  the  generation  of  steam  and 
tlie,  ecoiiouiic  combustion- of-eoal- in-  steam  boilers.  His  coadjutorT"  Mr. 
W.  Watson,  is  lilvcwise  known  extensively  for  the  great  interest  he 
lias  taken  in  the  same  subjects,  and  for  the  great  e.xperience  he  has  had 
in  steam  navigation  ;  and  the,  Committee  on  Steam  Sliip  performance, 
■ivhich  for  several  yeni-s  wa.^  annually  appointed  by  the  British  Association 
(or  the  Advancement  of  Science,  were  indebted  to  Mr.  Watson  for  many 
of  the  interesting  facts  and  rcsidts  of  experiments  published  by  them  in 
their  annual  reports  relating^  tfr  the  pCTformancES  tjf  the"  "steanfslups 
belonging  to  the  City  of  Dublin'  Steamship  CompatijV'an'dpartievdarly  of, 
t}iBfDiir,,ael,el)rate(lHo!\'h«Hd  nwi-Kpnckets.  ' 

j:;f^\-izl     .voiio^'-rir'r'r:-:}-;-:--!'--'^  ■;;;  i  , 
jfjij  ic  '■   ' ■'  alii  Jj-Wv- -  •■ 


REPORT    ON    RAILWAY    APPARATUS,    GLASS   63,    IN   THE 

PARIS  EXHIBITION. 

By  Sir  D.  Campbell,  Bart. 

{Continued  from  page 'ifi.) 

No.  28  is  a  model  of  electric  apparatus,  by  M.  Proudhomme,  for  coramuuica- 
tiou  between  passengers  and  guard.  The  couplings  consist  of  short  lengths  of 
insulated  wires  attached  to  galvanised' rmgs,  which  are  hooked  on  to  bronze 
spring  hooks  at  the  end  of  each  carriage.  These  hooks  have  insulated  wires 
-GOB.eeting  them  under  the  frames  of  the  caniages.  This  system  is  extensively 
adopted  in  France,  and  especially  on  the  Chemin  de  Fer  du  Nord-  A  perfect 
coupling,  is,  however,  yet  to  be  discovered,  as  a  large  percentage  of  attempted  sig- 
nals fail. 

No.  32.  M.  Vivaux  and  Co.  exhibit  under  this  number  a  quantity  of  beauti- 
ful!}' sharp  and  clean  castings  of  cyliriders  and  grease-boxes ;  also  an  axle-box 
with  apparatus  for  using  water  instead  of  grease.  It  consists  of  a  disc  at  the 
end  of  the  axle  with  projections  on  it,  which  catch  up  the  water  in  revolving 
and  make  it  pass  over  the  axle. 

No.  34.  Messrs.  Arbel-Deflassieux  and  Co.  exhibit  some  excellent  wrought-irou 
stamped  railway  wheels,  made  by  their  process,  which  consists  in  putting  the 
pieces  of  the  wheels  together  cold  in  a  matrix.  They  are  then  raised  to  a  weld- 
ing heat,  and  by  means  of  a  superimposed  die  and  a  2i-ton  steam-hammer  are 
stamped  into  one  piece.  These  wheels  have  a  great  reputation  in  France,  where 
the}-  are  extensively  used.  A  number  of  drawings  and  models  of  articulated  or 
bogie-frame  engines  are  exhibited.  No.  13,  by  M.  Thouveuot,  is  a  drawing  of  a 
double  engine,  with  four  cyhnders,  intended  for  the  passage  of  the  Alps,  and  is 
somewhat  similar  to  that  of  Mr.  Fairlie.  There  is  attached  to  it  a  modification, 
intended  for  a  line  with  a  central  rail,  on  the  Mount  Cenis  system. 

No.  24  is  a  model  by  M.  Gouiu,  in  conjunction  with  il.  Boutmy,  of  an  arti- 
culated engine  with  ten  coupled  wheels  on  two  bogie-frames.  The  front  one 
carries  the  engine,  and  has  six  coupled  wheels  ;  the  hinder  one  carries  the  tender, 
and  has  four  coupled  wheels.  Between  the  latter  is  an  independent  axle,  worked 
by  a  connecting-rod  from  the  driving-wheel.  The  crank-arms  of  this  axle  work 
in  a  slot  in  the  coupling-rods  of  the  four  trading-wheels^  and  communicate  the 
motion  to  them  while  admitting  auj'  amount  of  lateral  plaj'.         -    '      ' 

No.  42  IS  a  first-class  carriage  exhibited  by  the  Eastern  of  France  Railway 
Compau}'.  It  has  two  ordinary  compartments,  with  eight  places  in  each,  and  a 
deep  coupe  with  three  places  in  it.  The  backs  of  tlie  seats  in  the  coupe  are 
made  to  fold  down  forwards,  forming  beds,  with  comfortable  mattresses  on 
them,  and  the  additional  space  aftbrded  by  the  recesses  into  which  these  beds  fit 
give  ample  room  to  recline  at  full  length.  The  amount  charged  for  these  "  coupe 
lits  ■'  is  -l-O  to  50  per  cent,  higher  than  the  ordinary  first-class  fare.  It  is  greatly 
to  be  desired  that  a  simUar  system  should  be  introduced  mtoEngland  fur  the  night 
mail-trains.  1  he  ordinar}'  comparts  have  an  arm  in  the  centre  of  each  seat 
which  folds  up  out  of  the  waj-,  so  that  passengers  may  recline  in  them  if  there 
be  room.  This  carriage  is  very  well  finished  and  is  most  comfortable,  but  has 
one  serious  drawback,  which  is  the  total  absence  of  ventilators  ;  and  the  sides  of 
the  doors  are,  moreover,  i^rovided  with  strips  of  iudiarubber,  more  eftectually  to 
exclude  the  external  atmosphere.  The  reason  assigned  for  this  is,  that,  owing  to 
the  numerous  disputes  among  the  travellers  as  to  the  use  of  the  \e)itilators 
above  the  doors,  the  company  have  determined  to  settle  the  question  by  dis- 
pensing with  them,  thus  leaving  the  ventilation  to  be  managed  by  lowering  the 
windows.  AVhether  this  mode  will  tend  to  promote  greater  harmony  among 
travellers  is  more  than  doubtful. 

No.  41  is  a  double-storied  carriage  exhibited  by  the  same  company,  and  prin- 
cipally intended  for  suburban  traffic,  where  the  speed  of  the  trains  is  not  great; 
but  this  type  of  carriage  is  also  destined  for  the  conveyance  of  excursionists 
from  Strasbourg  to  the  Paris  Exhibition.  The  lower  story  contains  a  first-class 
compartment  for  eight  passengers  :  two  secoiid-class  compartments,  carrying 
twenty  passengers,  and  a  third-class  compartment  for  womeu,  holding  ten  pas- 
sengers. The  upper  story,  which  is  reached  by  an  iron  stair,  with  light  u-ou 
haud-railiug  at  each  end,  has  a  passage  down  the  centre,  with  ten  scats  for  two 
persons  on  each  side.  The  second-class  compartments  are  very  comfortably 
fitted  up  with  plain,  well-stuffed  cushions  and  backs,  and  have  hat-nets  over  the 
scats.  The  third-class  compartments  are  also  comfortable,  having  curved  scats 
and  backs,  though  without  cushions ;  they  are  well  glazed,  and  have  turtahis  to 
the  windows.  The  lighting,  however,  is  poor,  and  there  are  no  ventilatoi's.  In 
order  to  keep  the  centre  of  gravity  as  low  as  possible,  the  two  stories  are  eacli 
made  only  5t.  5in.  in  the  centre,  and  the  heat,  especially  in  summer,  must  be 
intense  in  them.  The  oscillation  with  a  heavy  top  load  must  be  very  great,  and 
they  cannot  be  safe  carriages  to  run  at  a  high  speed. 

The  longitudinal  bearers  of  the  frame  are  of  iron,  and  are  curved  upwards  and 
outwards  at  the  ends  to  receive  the  buft'er-boards,  which  arc  fitted  with  hori- 
zontal springs,  the  ends  receiving  the  buflers,  and  tlie  centre  being  coupled  trf 
the  draw  bar.  The  transverse  bearers  at  the  ends  are  of  iron,  and  the  interme- 
diate ones  of  wood.  The  wheels  come  up  through  the  floor  under  the  seats,  th^ 
divisions  of  the  compartments  corresponding  exactly  with  the  centre  of  each  of 
the  two  pairs  of  wheels.     The  cost  of  this  carriage  is  about  £-410.  •  ..;? 

No.  4ii  is  a  somewhat  similar  double-storied  composite  c.iriiage,  built  for  M. 
Vidard  by  Oargan  and  Co.,  holding  eight  first-class,  ten  seooud-cUiss,  and  thirty- 
six  third-class  passengers.  It  is  provided  witli  a  brake,  weighs  5-J  tons,  and  costs 
about  it'320.  .,    ;.j;i  ,--;7   '^.  ■.'j'i    t-:  ^:  •-■   ■•-  -'.--■■'■■■ 

The  above  comprise  the'  principal .olyccts,. exbihited  by-Fi^igcc  uithin  the 
building.  .''■■■■     •,     •  •       -  '•■  ~     •  -a 

The  miHc.vc  in  the  park  is  specially  devoted  to  railway ■*ftrmges;4ind'tl»fe' 
various  articles  employed  in  their  construction  and  fittings.  ;     -  : 

M.  Bonnefond  and  Co.,  exhibit,  under  the  numbers  132  and  138,  a  sfcond- 
class  carriage  for  the  Eastern  of  France  Railway,  and  a  tliird-cl.iss  carriage  for 
Jt^eParis  ^mip^^ans  Bailji'^yj  jtlie  foiiner  a  gQodjjki*  £an-iag»y  J)ut  delicient. 
'  7i?.:y,\   jrc^'i     .'t-^i'^jo^  hiic^:  ■■■■■■■■  -^;-*-Jdiu-:j  i;.  ;i*:   ,..-.^i.  ^:-    ,-.' 
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iij  ventilation  ;  the  latter  is  also  comfortable  and  well  constructed,  and  has  not 
the  above  defect. 

Delettrez  and  Co.  exhibit  No.  140,  a  very  good  third-class  carriage  for  the 
Eastern  of  France  Itailwaj',  with  curved  seats,  and  backs,  and  partitions 
bdtween  the  passengers,  but  having  the  defect  of  want  of  ventilation  com- 
mon to  all  the  carriages  made  for  this  railway.  They  also  exhibit  No.  139,  an 
ffiioellent  wooden-framed  second-class  carriage  for  the  Western  of  France  Rail- 
way, with  most  comfortably  stuffed  seats  and  backs.  The  wheels  are  solid,  and 
have  brakes  on  all  of  them.  .  ■ 

Chevalier,  Cheilus,  and  Co.  exhibit  No.  137,  a  good  iron-framed,  first-class, 
six-wheeled  carriage  for  the  Paris,  Lyons,  and  IMeditcrranean  Railway.  It  has 
three  compartments  and  a  coupe.  Tlie  central  arms  in  the  seats  fold  up.  The 
bottom  is  covered  with  sheet  iron,  the  panels  on  the  sides  and  ends  with  Bes- 
semer steel,  and  the  roof  with  sheet  coppei-,  to  prevent  fire.  The  weight  is 
nine  tons,  and  the  cost  of  it  £465.  It  is  provided  with  a  pneumatic  apparatus  for 
communicating  between  passengers  and  guard,  which  consists  of  a  bell  rung  bj' 
means  of  a  weight  and  pulley,  working  over  a  drum  with  cogwheels  attached. 
The  weight  is  kept  in  a  state  of  rest  by  means  of  a  detent,  which  is  liberated  bj' 
the  withdrawal  of  the  projecting  end  of  the  piston  of  a  small  cylinder.  This 
cylinder  communicates  b}'  means  of  flexible  tubes  with  small  air-pumps  in  the 
different  compartments.  On  working  these  a  partial  vacuum  is  created  behind 
the  piston,  vj-hich  is  then  moved  forward  in  the  cylinder  by  the  pressure  of 
the  external  atmosphere.  The  detent  is  thus  liberated,  and  the  weight  descend- 
ilig  causes  the  bell  to  ring.  The  same  firm  also  exhibit  a  very  well-built  tra- 
velling post-office  of  the  French  official  pattern.  It  is  unprovided  with  any 
machinery  for  giving  or  receiving  the  mail-bags  when  in  motion;  the  stools  and 
(.-hairs  are  not  fixtures,  as  in  the  English  travelling  post-office ;  and  iti  s  warmed 
by  a  stove  with  the  pipe  passing  through  the  roof,  which  would  aggravate  the 
the  results  of  a  collision ;  and  the  edges  of  the  desks  and  other  projections  are 
iiot  protected  by  stuffiing.  These  defects  might  easily  be  remedied :  it  is  in 
Other  respects  a  very  good  carriage. 

No.  135  is  an  earth-waggon,  b.y  Suc-Chauvin  and  Co.,  turning  on  a 
Qentral  pivot,  and  being  thus  enabled  to  tip  on  all  four  sides.  It  has  a  com- 
plicated system  of  levers  to  open  the  tailboard,  which  has,  moreover,  the  defect 
of  being  hinged  on  the  top,  and  altogether  seems  easily  put  out  of  order. 
J  Messrs.  Chatel,  Luchaire,  and  Masson  exhibit  specimens  of  the  different  rail- 
way lamps  in  use  iu  Prance,  which  do  not  present  any  very  remarkable 
fenture. 

r  In  the  open  space  in  the  park  M.  Vignier  exhibits  his  system  for  locking 
■signals  and  points,  which  consists  of  a  series  of  bolts  moved  b)'  bell-crank 
levers,  and  fitting  respectivelj'  into  holes  in  the  levers  for  working  the  points 
and  signals.  They  are  so  adjusted  that  the  act  of  working  the  lever  of  one 
signal  moves  the  requisite  bolts  into  the  apertures  made  for  the  purpose  in  the 
levers  of  all  the  other  signals  which  might  occasion  danger,  and  locks  them. 
5Phis  system  is  very  simple  and  effective,  and  was  introduced  into  France  by  M. 
Vignier  thirteen  j'ears  ago.  From  all  the  bolts  being  placed  in  a  horizontal 
plane,  it  takes  up  a  good  deal  of  space. 

,  There  are  here  exhibited  also  specimens  of  all  the  signals  in  use  on  the  French 
railways     The  majority  of  them  being  disc  signals. 

f-Noi  110  is  a  good  self-acting  distant  signal  by  Dietrich  and  Co.  It  is  put  on 
by  a  passing  train,  and  is  worked  by  means  of  the  circular  arm  of  a  lever  which 
comes  lip  beside  the  rail,  and  is  placed  in  such  a  position  that  the  flange  of  the 
first  wheel  passing  over  it  depresses  it,  liberating  the  catch  of  a  counterpoise, 
which  puts  on  the  signal,'and,4jy  means  of  a  wire,  gives  intimation  to  the  signal- 
inan  at  the  station  that  \!az  signal  is  on.  The  signal  can  be  reset  b}'  a  second 
wire  from  the  station. 

M.  Braine  exhibits  a  signal  worked  in  a  similar  manner  by  the  train  itself, 
but  the  signal  is  given  by  means  of  electricity  instead  of  by  a  connterpoise. 
;  -No.  03  is  a  39-ft,  engine  turn-table,  exhibited  by  the  Paris,  Lj'ons,  and  Medi- 
tei;ranean  Railway  Company.  It  can  be  moved  either  b,y  hand  or  by  a  small 
donkey-engine  upon  it.  It  works  on  four  sets  of  large  rollers,  three  in  each  set, 
with  compensating  levers.  .     .   ,    : 

■No.  9G  is  a  good  articulated  truck  by  M.  Vidard,  built  at  the  works  of  Gargan 
and  Co.  It- is  capable  of  cariyin^  a  load -'of  16  tons,  and' is  intended  for  the 
conveyance  of  timber,  rails,  and  other  lengthy  goods  on  lines  with  sharp  cniTes. 
It  weighs  only  G^  tons  when  empty ;  and,  its  load  being  16  tons,  M.  Vidard 
claims  a  great  economy  in  tractive  power  for  this  description  of  waggon  with 
any  kind  of  goods.  .       ■-    .        : 

.  M.  Tricotel  shows  here  a  fruit-tree  hedge;  having  wooden  standards,  with  a 
lattice  work  of  laths  between  them,  and  three  horizontal  wires,  along  which  the 
ftuit-trees  are  trained.  M.  Tricotel  asserts  that  it  can  be  erected  at  a  total  cost 
of  lid.  per  lineal  yard.  Although  it  might  possibly  suffice  for  those  portions 
of'France  where  no  cattle  are  allowed  to  go  at  large  without  a  herd,  and  though 
it  would  probably  be  highly  appreciated  by  the  plate-laj-.ers  on  the  railways,  it 
is-not  of  so  substantial  a  character  as  to  fulfil  the  reqnirements  of  the  Board 
(if.  Trade  ill  England.  '        ■  '■  >  .  '       .-■  •   '■      ."    • 

-  .The  next  country  in  the  catalogue  is  Holland,  and- the  objects  ex-hibited 
by  it  -consist  chiefly  of  railway  carriages.  The  State  Railway  Company 
e.ichibits  a  composite  carriage,  with  three  second-class  compartments,  and  a 
first-class  coupe  at  each  end.  'Ihe  coupes  and  one  second-class  compartment 
Are  for  the'.nse  of  smokers.  It  is  very  comfortably  fitted  up,  and  has  small 
windows  in  the  partitions,  with  a  blind  on  each  side. .  These  are  no  doubt  in- 
tended as  a  sort  of  protection  for  travellers,  but  are  a  more  probable  source  of 
aiinoyance  than  of  security.  The  frame  has  iron  longitudinal  and  wooden 
cross  bearers.  They  also  exhibit  a  very  good  iron  guard's  van,  srtth  sliding 
doors.  At  the  end  of  the  van  a  sesit  for  the  guard  is  "placed- on  each  side,  with 
th« .brake-handle  between,  thorn;  In:  front  of  each  of  these  seats  there  is  a 
vrandow,  and  .also  pvpj^eting-^wndows  above  and  at  the  side,  with.  iroiTora  so 
disposed  that,  without  moving  from  his  seat,  the  guard  can  see  behind  the  train. 


and  also  the  tops  and  sides  of  the  carriages,  vVhile  nt  the  same  time  the  brali:-'*' 
handle  is  at  his  elbow.  •"" 

M.  Beignes  exhibits  an  excellent  composite  carriage,  with  two  first  and  two 
second  class  compartments,  which  are  lofty  and  well  ventilated.  The  first  class 
comp.avtments  are  well  fitted  np,  and  the  only  fault  of  those  of  the  second 
class  is  that  they  are  so  comfortable  as  to  render  the  first  class  superfluous. 

Next  in  order  is  Belgium,  w-hose  "  exhibits  '  are  distributed  among  two 
annexes  and  an  open  space  in  the  park,  and  rank  next  in  importance  to  that  of 
France. 

The  Compagnie  Beige  exhibit  a  locomotive,  "with  six  coupled  wheels,  for  the 
Luxemburg  Railway,  having  inside  cj-linders  nnd  outside  bearings.  The; 
eccentric  rods  are  very  short,  and  thereby  have  to  work  at  a  sharp  angle.  It 
weighs  36  tons  when  loaded,  and  311  tons  when  empty,  and  is  a  plain,  good 
engine. 

They  also  exhibit  an  excellent  iron  covered  goods-waggon,  on  four  cast  iron 
wheels,  with  axle  boxes  on  Gobart's  system,  It  has  a  door  and  communicating 
platform  at  each  end,  and  four  vertically-sliding  ventilating  windows  in  each 
side,  the  openings  of  which  are  protected  by  gratings.  It  has  a  wooden  floor, 
and  E  iron  at  the  joints  of  all  the  iron  plates.  It  is  fitted  with  spiral  draw 
springs  for  the  central  and  side  chains,  weighs  Gx  tons,  carries  a  load  of  10 
tons,  and  costs  £192.  The  same  company  exhibits  a  composite  carriage,  which 
is  the  most  perfect  in  the  Exhibition.  It  has  a  first,  second,  and  third  class 
compartment,  and  also  a  first.  cLiss  coupe,  which  is  fitted  up  with  morocco 
leather.  The  second  class  compartment  has  open  canework  seats  and  back.  The 
steps  are  of  metal,  and  ^  are  roughened  to  prevent  slipping.  The  doors  are 
provided  with  slips  of  india rubber  round  the  joints  to  keep  out  draughts.  The- 
compartments  are  lofty  and  well  lighted,  and  have  ventilators  round  the  lamps 
and  over  the  doors.  The  frame  is  of  iron.  The  carriage  weighs  9  tons,  holds 
thirty-two  passengers,  and  costs  £600. 

The  Societe  St.  Leonard  exhibit  a  ten-wheeled  tank-engine  for  the  goods 
traffic  on  the  Sanfander  Railway.  It  is  calculated  to  take  a  load  of  200  tons  up 
gradients  of]  in  50,  and  round  curves  of  less  than  15  chains  radius.  The  si.v 
hind  wheels  are  coupled,  and  the  four  front  -wheels  are  on  a  bogie  frame.  The 
bogie  frame  is  connected  with  the  engine  by  inearis  of  a  pivot  working  with  a 
spherical  universal  joint  in  the  centre  of  the  frame,  and  having  fixed  to  the  top 
of  it  a  horizontal  lever,  the  other  extremity  of  which  is  articulated  to  a  fixed 
point  below  the  boiler.  The  smoke-box  is  carried  on  the  pivot  end  of  the  lever 
by  two  cast-steel  wedges,  which  ride  on  double  inclined  planes  on  top  of  the 
lever  above  the  pivot,  By  means  of  the  rotation  on  the  pivot  and  the  lateral 
play  on  the  inclined  planes,  the  axles  of  the  bogie  are  kept  parallel  to  the  radius 
of  the  curves  and  its  centre  in  the  axis  of  the  line  of  rails.  The  trailing- wheels 
have  also  9-16in.  of  lateral  play.  Tlie  cylinders  are  outside  and  placed  at  an 
angle  of  16deg.  _  The  valve  gear  is  worked  by  Walschaert's  system  of  link  motion 
— that  is,  by  a  single  eccentric  and  by  a  series  of  levers  from  the  crosshead  of  the 
piston.  This  plan  is  stated  by  the  Belgian  engineers  to  work  well :  but  it  looks 
very  complicated,  and  as  if  very  little  wear  -would  occasion  loss  of  lead.  The 
drawbar  has  lateral  play,  working  in  a  slot  in  the  buffer  board,  and  is  led  under 
the  axle  of  the  driving-wheels  to  the  centre  of  the  engine,  where  it  is  articulated. 
The  tanlv  overhangs,  and  is  parallel  to  and  below  the  level  of,  the  top  of  the 
boiler.  The  principal  dimensions  are — Area  of  fire-grate,  28ift.  square  :  number 
of  tubes,  200  ;  length  of  tubes,  13ft.  e^in. ;  diameter  of  tube's.  2in. ;  diameter  of 
boiler,  4ft.  3  3-16in.  ;  total  heating  surface,  ],490  square  feet;  diameter  of 
C3dinders,  ISJin. ;  stroke,  24in. ;  diameter  of  coupled  wheels,  3ft.  lliin. :  wei<>-lit 
when  loaded,  41^  tons ;  when  empty,  35^  tons.  °     ' 

The  Conillot  Company  exhibit  a  tank-engine  for  working  coal  traffic  up  steep 
gradient.?  and  on  sharp  curves.  It  has  four  wheels,  which  arc  coupled  to  an 
intermediate  axle,-  driven  by  connecting-rods  from  the  pistons.  The  fire-box  is 
on  Belpaire's  system  for  burning  small  coals.  The  cylinders  are  inside  and  ini 
clined,  and  the  valve  gear,  is  on  Walschaert's  system.  It  is  provided  with  a 
steel  slipper  brake,  which  vvgrks  on  the  rails ;  and  it  weighs  23  tons  when  lo:idcd 
and  19  tons  wlien  empty.         ...  ' 

Cockerill  and  Co.  exhibit  a  six-wheeled  express-engine,  made  at  tlieir  works  in 
less  than  three  mouths.  The  four  hind  wheels  are  coupled.  It  has  aBelpaire 
fire-box,  screw  reversing  gear,  inside  cylinders,  outside  bearings  for  all  the 
wheels,  and  additional  inside  bearings  for  the  driving-wheels,  wrouglit-iron  boiler 
and  Bessemer  steeLtires.  The-springs  of  the  coupled  wheels  have  compensating 
levers.  Evwy  part  of  the  engine,  including  steel  tires  and  plates,  was  made  in 
Messrs.  Cockerill's  works,  and- it  is  a  good,  strong,  and  serviceable  piece  of 
work. 

M.  Haeck  shows  an  axle-box  for, lubricating  carriage-axles  with  oil,  water,  and 
tallow.  The  apparatus^  consists  of  a  small  friction-wheel,  which  is  pressed 
against  the  axle  by  a  spiral  spring  within  the  box,  the  lower  part  of  which  is 
filled  with  tallow,  oil,  and  water.  The  friction-wheel,  in  revolving,  sends  the  oil 
and  water  over  the  axle;  and  if  thelieat  becomes  excessive  the  tallow  is  melted 
and  comes  into  play/as-'St  IttWicitn^  solidi^iiag  ftgaiiiwhen  the  temperature  be- 
comes lowered.  -     -.^.T     .vti-!  /.STPc.f.'i  si':  ?     ;■...•;(...;  .•;)-    -^ 

TheSociete  d'Ougree'  exhibit  some  -very  good  specimens  of  wheels,  axles,  and 
tires.  The  Clabecq  Ironworks  send  specimens  of  boiler-plates  and  locomotive 
frames  ;  and  M.  Blondieaux  exhibits  samples  of  the  different  rails  used  in 
Belgium.  All  the  latter  class  of.  "exhibits  "  have  been  treated  in  the  English 
section  as  manufactured  iron,  and  have  been  sho\y]i  in  tla.3s  40, 

The  principal  objects  exliibited  by  Prussia  and  the  North  Gonnan  States  are — 

No.  li  A  very  well-finished,  plain,  and  serviceable  si.x-whecletl  locomotive,  bj- 
IBorsig,  of  Berlin,  The  four  hind  wheels  are  coupled,  arid  the  springs  have  com- 
pensating levers.  The  cylinders  and  bearings  are  outside.  The  tender  has  six 
wheels -and  compensatirfg  levers,  with  brake-blocks  on  both  sides  of- all  th'e 
wheels.  The  principal  dimensions  are— Area  of  tire-grate,  18J-ft.  square  :-  num- 
ber: of  tubes', -194:  length  of  tubes,  lift.  4an. :  diameter  of  tubes,  Ifin.:  totSj 
heating  surface,  1,000ft.  square;  diameter  of  boiler,  4ft.  lii'.. :  diameter  of  coupled 
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wlieels,  5ft. ;  wheel  base,  13i't.  4f  in. ;  diameter  of  cylinders,  ICiu. ;  stroke,  2-in. ; 
weight,  when  loaded,  olj  tons;  when  empt}',  30J  tons. 

No-  i  is  a  six-wheeled  express-engine,  by  Hartmann,  of  Cliemnitz,  in  Saxony, 
i'lie  four  hind  wheels  are  Oft.  in  diameter,  and  are  coupled,  the  trailing-wheels 
projecting  above  the  footplate.  The  Lufter-board  turns  vertically  on  a  central 
pivot,  to  allow  the  pistons  to  be  examined.  M.  Hartmann  also  exhibits  a  portable 
machine,  invented  by  Elnhardt,  for  weighing  separatel}'  the  wheels  of  engines 
and  carriages.  It  consists  of  a  short  lever,  with  the  fulcrum  resting  on  the 
rail  itself,  and  capable  of  modification,  so  as  to  suit  any  section  of  rail.  The 
weight  is  ascertained  bj'  means  of  a  long  steelyard  with  graduated  scale  and 
shifting  -weights.  For  carriages  a  smaller  head  weight  and  a  second  scale, 
marked  on  the  steelyard,  are  used.  It  is  a  verj'  haud.y  little  instrument,  and 
gives'  the  weight  on  the  -wheel  of  an  engine  to  within  s'olb. 

The  Company  for  the  Manufacture  of  Railway  Material  at  Berlin  exhibit  two 
composite  passenger-carriages  for  the  Stettin  and  Halle-Cassel  railways,  with 
retiring-rooms  and  conveniences  for  invalid  travellers.  They  have  no  ventilators, 
and  are  warmed  bj'  means  of  boxes  of  hot  sand,  which  are  placed  under  the 
seats  from  the  exterior.  The  second-class  fittings  are  very  good.  They  also 
exhibit  a  travelling  railway  post-office,  with  apparatus  for  taking  up  the  mail- 
bags  without  stopping.  The  internal  arrangements  are  not  well  designed;  the 
counterpoise  for  the  net  projects  awkwardl}^  into  the  exterior,  and  there  are 
several  other  projections  unprotected  by  stuffing.  It  is  warmed  b^'  a  stove  which 
is  fed  from  the  roof  of  the  carriage. 

Liidcrs,  of  Goerlitz,  exhibits  a  composite  carriage,  with  two  conipartments  for 
smoking  in,  and  a  ladies'  second-class  compartment,  which  is  fitted  up  more 
liandsomel}'  than  the  first  class.     Tliere  is  no  provision  for  ventilation. 

Several  goods  and  coal  waggons  are  exhibited,  the  best  of  which  is  an  iron 
wiiggon,  by  Schmidt  and  Co.,  of  Breslau,  for  a  Polish  railway.  It  weighs  5  tons, 
and  carries  a  load  of  lOi-  tons. 

The  Bochum  Ironworks  exhibit  a  magnificent  specimen  of  casting  in  steel, 
\\  hich  consists  of  twenty-two  railway-carriage  wheels  cast  in  One  piece. 

The  Eastern  Kailway  Compan3'  exhibit  an  apparatus  for  indicating  the  re- 
gularity of  speed  or  of  tractive  force  used  between  stations.  It  consists  of  a 
dynamometer  worked  by  lovers  instead  of  springs,  which  is  attached  to  the 
drawbar  of  the  tender,  and  indicates  the  strain  on  it  by  means  of  a  pencil-point 
on  a  revolving  strip  of  paper. 

The  Grand  Duchy  of  Baden  is  represented  by  a  locomotive  from  the  Carlsruhe 
works.  It  has  six  coupled  wheels,  outside  cylinders,  and  inside  valve  gear.  I  he 
slide-valve  spindle  is  curved  over  the  axle  of  the  leading  wheels.  The  connecting- 
rods  are  very  light,  but  the  workmanship  of  the  engine  is  good. 

From  Wurtemberg  M.  Kessler  exhibits  a  six-wheeled  locomotive,  made 
at  Esslingen,  for  the  East  India  Ilaihvay  Companj'.  It  is  built  from 
English  drawings  and  the  workmanship  is  excellent.  Tlie  four  hind  wheels 
are  coupled  ;  the  frame  is  inside,  and  straight  from  end  to  end ;  the 
cylinders  are  outside;  the  tires  are  of  steel  and  are  bolted  between  each 
spoke.     It  is  provided  with  screw-reversing  gear,  and  has  a  large  awning. 

Bavaria  is  represented  by  M.  Kranss,  -who  exhibits  a  four-wheeled  tank- 
engine  with  tlie  tank  under  the  boiler  and  forming  the  frame.  Tlie 
cylinders  are  outside,  and  the  valve  gear  is  overhanging.  This  is  the  first 
engine  built  at  M.  Krauss's  works,  and  hence  there  is  room  for  improve- 
ment in  the  workaianship. 

In  the  Austrian  section  the  exhibition  is  largely  composed  of  specimens 
of  rails,  wheels,  tires,  and  axles,  in  steel  and  Styriaa  iron,  the  quality  of 
which  is  excellent.  M.  Sigl,  of  Vienna,  sends  &.  six- wheeled  locomotive 
for  a  railway  at  Warsaw.  The  four  hind  wheels  are  coupled,  and  have 
compensating  levers.  The  cylinders  are  outside,  and  also  the  bearings, 
which  are  made  on  Hall's  system,  with  the  cranks  let  on  to  the  axles.  The 
slide-valve  spindles  have  no  guides,  on  Sharpe  Stewart's  plan.  The  work- 
manship and  general  plan  of  the  engine  is  good.  He  also  exhibits  an 
engine  with  eight  coupled  wheels  for  a  Russian  railway  of  the  5ft.  gauge. 
It  is  intended  to  burn  wood,  and  has  a  funnel-shaped  chimney.  The  valve 
gear  is  very  overhanging. 

The  State  Railway  Company  exhibit  "  the  Steierdorff,"  a  ten-wheeled 
engine,  which  was  exhibited  in  London  in  1862,  and  has  worked  satis- 
factorily since  then,  with  a  slight  modification  in  the  tender.  It  was 
designed  for  the  coal  traffic  on  the  railway  from  Oravicza  to  Steierdorfl',  on 
which  there  is  a  gradient,  ten  miles  in  length,  of  1  in  50,  with  numerous 
5i--chain  curves;  and  the  rail  only  weighs  521b'.  to  the  yard.  The  engine 
is  carried  on  two  bogie-frames,  the  leading  one  having  si.<c  coupled  wheels 
and  the  hind  one  four  coupled  wheels,  and  an  intermediate  axle  coupled  to 
the  driving-wheels  on  the  leading  bogie-frame,  and  communicating  the 
motion  to  the  trailing-wheels  by  means  of  a  short  vertical  connecting-rod, 
with  universal  joints,  to  admit  of  the  lateral  play.  The  bogie-frames  are 
connected  with  each  other  by  a  spherical  universal  joint.  The  smoke-box 
is  fixed  to  the  leading  bogie-frame,  and  the  boiler  is  supported  by  three 
other  cross-frames  on  it.  The  fire-box  rides  on  a  roller  on  the  hind  bogie, 
which  supports  it  while  allowing  it  to  move  laterally.  The  fuel  is  carried 
in  bunkers  on  the  liind  bogie,  but  the  water  is  now  placed  in  a  guard's 
van  behind  the  engine,  fitted  with  a  tank  for  the  purpose.  This  van  is 
also  articulated  to  the  engine  by  a  spherical  universal  joint,  and  is  pro- 
vided with  a  powerful  brake,  which  can  be  reached  by  the  stoker  from  the 
engine.  The  engine  is  also  provided  with  a  brake  on  tlie  four  hind  wheels 
of  the  leading  bogie,  which  is  worked  by  steam,  and  lias  cylinders  for  the 
purpose  under  the  engine.     The  principal  dimensions  are: — Area  of  fire- 


grate, 15  square  feet ;  number  of  tubes,  158;  length  of  tubes,  lift.  6:jin.  ; 
diameter  of  tubes,  2in. ;  total  beating  surface,  1,321  square  feet;  diameter 
of  boiler,  4ft, ;  diameter  of  cylinders,  18  3-16iri. ;  stroke,  24!,in. ;  diameter 
of  wheels,  3ft.  3f  in.  ;  wlieel  base  of  both  bogies  and  of  guard's  van,  7ft.  3in. 
each.  Weight  when  loaded — engine,  41J  tons;  guard's  v-an,  w'ith  water, 
15  tons.     The  coupling-rods  work  very  close  to  the  ground. 

M.  Bender  exhibits  an  arrow-beaded  signal,  which  indicates  the  direction 
for  which  the  points  are  open.  The  arrow  head  is  coloured  red  and  whites 
and  is  illuminated  at  night  by  a  lamp,  with  reflecting  mirrors  cu  the  out- 
side. Its  sides  are  curved,  so  as  to  reflect  the  rays  back  from  the  mirror, 
in  parallel  lines,  and  to  prevent  the  colours  locing  confused  at  a  distance, 
so  that  the  day  signal  and  the  night  signal  are  identical. 

M.  Ganz  shows  a  sample  of  chilled  cast-iron  crossings,  which  are  largely 
used  in  Austria,  and  some  chilled  wheels,  one  of  which  is  exhibited  to 
show  the  effect  upon  it  of  thirteen  years'  constant  wear.  The  metal  is 
very  good. 

The  Southern  Railway  Company  exhibit  some  specimens  of  steel  tires 
and  axles,  and  of  rails  twisted  when  cold,  made  of  Styrian  iron  alone,  and 
also  with  Bessemer  steel  tops,  and  some  of  Bessemer  steel  altogether. 

The  specimens  of  iron  and  steel  work  sent  by  Henkel,  of  Donnersmark  ; 
the  Neuberg  Ironworks,  and  Prince  Lichtenstein  :  and  the  steel  spiings 
by  Mayer  and  the  Eibinvald  Ironworks  are  well  wnrtliy  of  inspection  ; 
and,  in  general,  the  Cjuality  of  the  materials  of  this  description  exhibited 
by  Austria  is  very  good. 

Switzerland  is  represented  by  the  Societe  Industrielle  de  Jfeuhausen, 
which  exhibits  a  light  carriage  in  two  compartments,  lor  second  and  third- 
class  passengers,  with  a  platform  at  each  end  and  a  central  passage 
throughout.  It  is  comfortably  fitted  up  ;  but  the  above  arrangement  has 
the  disadvantage  of  involving  a  waste  of  seat  space.  This  carriage  is  to 
be  found  in  an  annexe  in  the  park. 

Sweden  has  three  representatives,  of  whom  the  principal  is  Zethelius,  of 
Westeriis-Surahammar,  who  exhibits  some  good  wheels,  axles,  and  tires. 

In  the  Russian  section  there  are  some  good  cast-steel  axles,  which  are 
made  from  Siberian  iron,  and  are  sent  from  the  Oboukoft"  Steelworks. 

M.  Schoubersky  exhibits,  in  the  park,  a  model  on  a  large  scale,  showing 
the  working  of  the  Makhovoz  system  of  locomotion  on  steep  inclines  from 
mines.  The  apparatus  consists  of  a  truck  fitted  with  a  pair  of  15-toR 
flywheels  on  an  axle  carried  on  friction-rollers,  which  themselves  rest  on 
the  wheels  of  the  truck.  Each  train  of  loaded  waggons  has  one  of  these 
trucks  attached,  and  is  impelled  down  the  incline  by  its  own  weight,  and 
the  truck  wheels  in  revolving  transmit  a  rotatory  motion  to  the  flywheels 
by  means  of  the  friction  rollers.  On  reaching  the  bottom  of  the  descent 
the  rollers  are  lifted,  by  means  of  levers,  clear  of  the  truck  wheels,  and 
then  revolve  freely,  opposing  hardly  any  resistance  to  the  action  of  the 
flywheels.  The  truck  is  then  detached,  turned  round  on  a  turn-table,  and 
attached  to  the  head  of  a  train  of  empty  waggons.  The  friction  rollers 
are  then  let  down  on  to  the  truck  wheels,  transmitting  to  thom  tlie  rotatory 
power  stored  up  in  the  flywheels,  which  M.  Schoubersky  considers  sufficient 
to  take  the  empty  waggon?",  to  the  top  of  the.  incline.  It  does  not  appear, 
however,  to  be  a  very  safe  or  certain  mode  of  locomotion  and  it  would  be 
necessary  to  have  in  reserve  so;-ne  extraneous  assistance  in  the  event  of  its 
coming  to  a  standstill,  from  any  cause,  before  reaching  the  summit. 

The  Italian  exhibition  in  this  class  is  not  very  important,  the  principal 
objects  being  some  grease  boxes,  by  Benech-Rochetti,  and  a  covered 
goods-waggon  and  some  small  locomotive  fittings  from  the  Roman  Railway 
Companj'. 

In  the  United  States  section,  which  is  placed  in  an  annexe  in  the  park, 
the  principal  object  is  a  locomotive  and  tender,  built  by  Grant,  of  Patter- 
son, New  lersey.  This,  from  the  peculiarity  of  its  construction  and  the 
florid  style  of  its  ornamentation,  is  a  complete  contrast  to  the  other 
engines  exhibited,  and  is  very  interesting  as  being  a  type  of  those  used  on 
the  other  side  of  the  Atlantic.  It  has  eight  wheels,  the  four  leading  one.s 
being  on  a  bogie,  and  being  made  of  hollow  cast-iron  with  hollow  spokes. 
The  four  hind  wheels  are  coupled  and  have  compensating  levers  to  the 
springs.  The  cylinders  are  outside,  and  the  slide-valves  work  on  anti- 
friction rollers  running  on  tempered  steel  plates.  The  frame  is  made  very 
light,  in  order  to  give  it  elasticity  to  meet  the  inequalities  of  the  road, 
which  is  not  generally  constructed  in  America  in  the  level  and  solid 
manner  which  is  customary  in  Europe.  The  weight  is  also  distributed 
with  a  view  to  the  imperfection  of  the  roadway,  there  being  only  7^  tons 
on  the  bogie  wiieels  and  20  tons  on  the  four  coupled  wheels.  In  front  of 
thti  bogie  frame  is  placed  the  cowcatcher,  a  sloping  grating,  made  so  as  to 
throw  oft'  any  obstruction  to  one  or  other  side  of  the  road.  Above  this, 
and  in  front  of  the  top  of  the  smoke-box,  is  placed  an  enormous  lamp,  or 
"head-light,''  with  poweiful  parabolic  silvered  reflector.?,  the  object  of 
which  is  not  to  give  warning  of  the  approach  of  the  train,  but  to  enable 
the  engine-driver  to  descry  at  a  distance  any  obstruction  there  may  be  on 
the  line  of  rails— a  precaution  which  is  very  necessary  on  the  unfenced 
railways  in  America.  .V  large  bell  is  suspended  on  top  of  the  boiler,  with 
a  cord  carried  back  within  reach  of  the  engine-driver,     The  footplate  is 
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covered  by  a  very  liaiidsoine  "cab,"  made  of  inlaid  wood  and  comfortably 
fitted  up.  Tlie  handles  of  tbe  various  codes  are  made  of  ivory,  and  tbe 
covering  of  the  boiler,  cylinders,  and  chimney  are  of  polished  brass  and 
German  silver.  Xo  doubt,  much  of  this  extra  ornamentation  is  due  to  the 
fact  of  the  engine  being  intended  for  the  Exhibition  ;  but  it  is  stated  by 
Mr.  Grant  that  the  American  engine-drivers  require  a  greater  amount  of 
ontwafd  show  in  thiir  engines  than  is  thought  necessary  in  this  country. 
Abovo  the  tire-door  are  fixed  a  clock  and  four  cocks  for  lubricating  the 
cylindorc,  two  of  them  admitting  the  oil  into  the  lubricators,  and  the  other 
two  admitting  jets  ofstcain,  which  drive  the  oil  to  the  cylinders.  The 
lire-bars  are  hollow  and  form  part  of  the  heating  surface,  and  are  said  to 
wearw:ell  with  the  American  coal.  Tlie  tender  weighs  9  tons  when  empty 
and  18  tons  wlien  loaded,  and  has  eight  wheels,  on  two  bogie  fVames.  The 
brake  is-on  the  wheels  of  the  hinder  bogie. 

In  tihc  En^glish  section,  although  in  individual  cases  the  "  exhibits  "  are 
unsurpassed,  if  not  unequalled,  the  Exhibition,  as  a  whole,  does  not  come 
up  to  tlie  standard  of  what  might  have  been  expected,  either  in  numbers 
or  in  importance  of  the  objects  exhibited.  In  it  there  are  neither  goods- 
engines,  r.^ilway-carriages,  vans,  nor  goods-trucks;  nor,  with  the  exception 
of  some  steel  spring?,  are  ther«  any  specimens  ot  the  various  locomotive 
and  carriage  fittings  which  are  exhibited  in  such  numbers  by  other  nations. 
None  of  the  English  railway  companies  have  followed  the  example  set 
them  by  tliose  on  the  Continent  in  contributing  to  the  display  njado  by 
their  respective  countries. 

Stephenson  and  Co.  exhibit  a  beautifully-finisbed  six-wheeled  express 
passenger-engine,  built  for  the  Pacha  of  Egypt.  It  has  inside  cylinders, 
single  driving-wheels,  and  a  straiglit  double  frame.  'J'he  boiler-casing  is 
removed  on  one  s'de,  to  sliow  the  construction  of  the  boiler,  which  is 
made  of  wrought  iron,  the  longitudinal  joints  being  welded  so  as  to  form 
complete  rings.  The  plates  are  thickened  at  the  transverse  butt-joints  to 
allow  for  the  loss  of  strength  in  the  rivet-holes,  ar.d  they  are  double  riveted, 
with  outside  covei'ing  strips.  The  reversing  gear  is  worked  by  a  screw 
and  also  by  a  hand  lever,  through  an  opening  in  which  the  screw  passes. 
The  hand  lever  has  a  slicing  catch  which  can  be  let  down  into  the  thread 
of  tbe  screw,  thereby  putting  the  latter  into  gear.  The  screw  has  a 
curved  tapering  form,  the  upper  surface  following  the  arc  of  a  circle 
laving  its  centre  at  the  fulcrum  of  the  lever.  For  excellence  of  workman- 
ship, simplicity  of  design,  and  chasteness  of  finish  it  stands  unrivalled  in 
the  Exhibition.  The  principal  dimensions  are — area  of  fire-grate,  14 
square  feet ;  number  of  tubes  ,  161 ;  length  of  tubes,  lift.  4iu. :  diameter 
of  tubes,  2iu. ;  total  heating  surface,  1,038  square  feet  ;  diameter  of 
cylinders,  16in.;  stroke,  22in.;  wheel  base,  loft.  8in.  ;  diameter  of  driving- 
wheels,  6ft.  Gin. ;  weight  when  loaded,  30  tons,  of  which  ISJ-  tons  are  on 
the  driving-wheels,  but  can  be  varied,  if  necessary,  by  adjusting  screws  to 
.  the  springs  ;  weight  when  empty,  27  tons. 

Xext  to  this  is  a  si.x-wheeled  locomotive,  by  Kitson  and  Co.,  for  mixed 
^traffic,  the  workmanship  and  design  of  which  are  also  excellent.  The  four 
lilnd  wheels  are  coupled,  and  are  5ft.  6in.  in  diameter.  The  cylinders  and 
hcjirings  of  coupled  wheels  are  inside,  the  leading  wheels  having  outside 
'beai-ings.  The  boiler  is  constructed  in  the  same  manner  as  that  of 
■Steplienson's  engine.  The  coupling  and  piston  rods  and  the  tires  are  of 
jiteel.  The  sand-box  is  worked  from  the  foot-plate  by  means  of  a  treadle. 
Th«  Lilleshall  Company  also  e.xhibit  a  very  creditable  express-engine, 
■And  .as  it  is  one  of  the  first  produced  in  the  works  of  this  company,  it  gives 
^ood  pi-omise  for  the  future. 

M,es3r«.  Ruston  and  Proctor  and  Messrs.  Hughes  and  'Co.  exhibit  each 
a  ■floiifcra-etor's  tank-engine.  The  former  firm  have  adopted  Clark's 
smoke-eonsuming  apparatus,  and  have  fitted  the  injector  directly  on  to  the 
barrel  of -the  boiler,  and  have  largely  introduced  steel  in  the  motion  works. 
Me$ersj  Saxby  and  Farmer  e.xhibit  a  very  complete  and  well-executed 
working  model  of  their  system  of  locking  points  and  signals,  so  as  to  pre- 
vent conflicting  signals  being  given,  and  thus  avoid  the  possibility  of  an 
accident  at  a  junction  if  the  signals  be  obeyed.  The  model  in  question  is 
that  of  a  do^iLble  junction,  with  a  through  crossing  on  the  main  line  in 
front  of  the  meeting-points.  The  levers  for  the  main  and  distant  signals 
and  ftfr  the  poinj,s  themselves  are  brought  together  into  a  raised  signal- 
box  on  one  side  of  the  railway.  A  similar  arrangement  is  employed  at  the 
£!annon-street  and  Charing-cross  stations  in  London,  where  an  enormous 
uumber  of  point  and  signal  levers  are  concentrated  into  a  very  small 
space. 

Pooley  and  Son  exhibit  a  railway  weigh-bridge,  which  has  the  advantage 
of  admitting  repairs  and  adjustments  to  be  effected  without  disturbing 
the  road.  To  secure  this  the  levers  are  built  into  the  masonry  at  the  sides 
of  the  pit,  with  access  from  the  top  by  means  of  a  moveable  iron  plate. 
The  necessity  of  introducing  a  relieving  or  locking  apparatus  is  dispensed 
with  by  hanging  the  bridge  ou  to  the  projecting  arms  above  tbe  knife-edges 
by  means  of  chain  links,  which  take  the  oscillation  and  prevent  any  lateral 
motion  in  the  knife-edges. 

.  Turton  and  Sons  and  Spencer  and  Sons  exhibit  some  excellent  specimens 
of  steel  railway  springs.. 


Mr.  Preece  shows  some  models  of  electric  repeating  signals,  by  \yhich 
the  signal  given  is  repeated  back  to  the  operator,  thus  preventing  misfak'Jg, 
The  system  is  not  entirely  new  ;  but  has  been  modified  and  improved  liy 
Mr.  Preece.  "f  " 

Miss  Gordon  exhibits  an  ingenious  system  of  electric  communication 
between  passengers  and  ;  uards.  The  commutator  is  connected  wJQi 
handles  in  the  compartment;,  and  on  pulling  them  a  disc  signal  is  displayad 
from  the  side  of  the  carriage,  and  a  bell  is  rung  in  the  guard's  van. ,  Tlie 
electric  coupling  between  the  carriages  is  very  simple,  and  easily  managed. 
It  consists  of  two  wooden  frames,  in  which  are  placed  a  set  of  curved 
metal  springs,  projecting  slightly  above  the  surface  of  the  frames.  These 
springs  are  connected  with  the  conducting  wires  of  the  carriages.  '  'Ilie 
frames  have  also  a  catch  spring  at  each  end.  The  connection  in  effected 
in  an  inslant  by  sliding  one  frame  over  the  other,  wheuitlie  curved  spring.? 
are  brought  into  contact  with  each  other,  and  are  thus  kept  in  position  by 
the  catch  springs.  .-^ 

A  good  system  of  locking  the  levers  of  signals  and  points  is  exhibited  by 
Messrs.  Livesey  and  Edwards.  It  consists  of  a  series  of  iron  rings  at  the 
end  of  bell-crank  levers,  so  arranged  that,  on  pulling  over  the  lever  of  one 
signal,  these  rings  come  down  over  the  handles  of  all  the  other  levers,  by 
which  conflicting  signals  might  be  given,  and  not  only  prevent  their 
being  moved,  but  show  uumistakeably  to  the  signalman  that  they  are 
locked,  so  that  the  straining  of  the  working  parts  by  futile  attempts  to 
work  them  is  avoided.  .  -.-J 

Mr.  IJering  exhibits  some  spring  clips  for  the  joints  of  rails  and  spring 
keys,  and  trenails  for  railway  chairs.  They  are  made  of  tempered  steeT, 
and  are  hollow,  having  a  slit  down  their  entire  length,  which  admits  of 
compression  in  driving  them,  while  their  tendency  to  expand  again  keeps 
their,  in  their  places. 

The  Post  Office  authorities  exhibit  an  excellent  working  model  showing 
tbe  system  adopted  in  England  for  depositing  and  taking  up  the  mail-bags 
at  stations  where  the  mail-trains  do  not  stop.  The  apparatus  at  the 
stations  consists  of  one  or  more  delivering-cranes  and  receiving-nets.  The 
former  are  upright  posts  with  a  projecting  arm,  at  the  end  of  which  is  a 
catch  for  holding  the  mail-bags,  which  are  retained  in  position  by  springs, 
adjusted  so  as  to  open  at  a  pressure  of  201b.  The  latter  are  strong  nets 
with  an  ela.^tic  rope  apparatus  across  the  mouth  of  them,  for  detaching  the 
bags  from  the  train,  and  are  placed  at  a  short  distance  Crom  the  stations, 
to  prevent  the  risk  of  accident  to  persons  on  the  platforms. 

The  travelling  post-office  train  consists  of  three  carriages,  with  a  con- 
tinuous communication  throughout.  Two  of  tlicin  are  us3d  for  sorting 
the  London  and  the  country  coi-respondence  respectively,  the  third  being 
devoted  to  the  delivery  and  reception  of  the  mail-bags.  All  projections  in 
the  interior,  Avhich  are  as  few  as  possible,  are  covered  with  stuffed  cushions, 
in  order  to  lessen  the  effect  of  a  collision  on  the  officials.  The  receiving 
apparatus  consists  of  a  strong  net  placed  in  front  of  a  window  at  the  side 
of  the  carriage,  and  when  not  in  use  it  is  folded  up  flat  against  the  side, 
where  it  is  secured  by  a  self-acting  catch.  The  mail-bags,  after  being 
caught  up  by  the  nets  from  the  station  cranes,  are  taken  into  the  carriage 
through  the  window.  The  delivering  apparatus  consists  of  two  projecting 
arms  at  the  sides  of  the  carriage  door,  with  spring  attachments  at  the 
outer  extremities  for  holding  the  mail-bags-  These  arms  are  hinged  at 
the  base,  and  have  a  counterpoise  attached,  which  works  in  a  covered 
sheath,  and  by  which  they  are  drawn  up  against  the  side  of  the  carriage 
on  being  relieved  of  the  weight  of  the  mail-bags.  Should  it  be  necessary 
to  deliver  more  than  one  bag,  the  second  arm  is  used.  This  is  secured  out 
of  the  way  at  ether  times  by  a  catch,  wliich  is  not  released  until  the  first 
bag  has  been  delivered.  The  French  postal  authorities  attempted  some 
time  since  to  carry  out  part  of  this  plan,  but  from  imperfection  in  tlicir 
machinery,  accidents  arose,  which  induced  tiiem  to  abandon  it.  They  have 
now,  however,  taken  the  subject  into  consideration  again,  fro'.n  observino- 
the  success  of  the  system  in  England. 

From  Canada  the  principal  object  exhibited  is  the  model  of  a 
carriage,  showing  the  mode  of  arranging  the  berths. 


MACHIXE    TOOLS,    CLASS  5-t,    IX    THE   PARIS   EXHIBITIOX. 
By  J.  AxDEESox,  Esq.,  C.E. 

Class  .5-t  contains  tho  various  descriptions  of  machine,  tools  that  aro 
employed  in  tho  working  of  wood  and  the  metals  generally,  more  especially 
the  working  plant  of  the  mechanical  engiueor,  such  as  lathes,  plauing 
machines,  and  other  instruments  by  which  form  and  precision  are  given  to 
works  of  coustruction. 

In  this  department  of  practical  science  Britain  has  hitherto  been  pre- 
eminently the  loading  country.  At  the  Great  E.xhibition  of  IS-il  it  may  be 
said  to  havo  been  without  a  rival ;  tho  display  of  machine  tools  then  mado 
by  some  English  houses  took  the  world  by  surprise ;  tbe  French  and 
German,  and  even  the  American,  engineers  were  not  prepared  for  such 
refinement  of  form  combined   with    solidity   of   construction,   tho   .several 
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Btting^^  liaviuy  a  dogi'ee  of  preoislou  nevor  seen  before,  aud  yet  constructed 
Vith  suoli  severe  simplicity  of  arraugomout  in  evei'y  detail,  wliicli  by  general 
eonsent  placed  England  above  comparison  with,  the  rest  of  the  world.  : 

The  effect  of  that  display  immediately  told,  not  only  npon  the  machinists 
of  other  coimtries,  bnt  likewise  ou  om"  own  of  second  and  third  degree;  and 
by  the  arrival  of  the  Paris  Exhibition  of  1855,  it  was  at  once  percejitible 
that  a  great  change  had  taken  place.  Then,  for  the  first  time,  a  symptom 
of  rivalry  oil  the  part  of  both  Eralioo  and  Germany  was  visible,  lant  still 
more  remarkable  was  the  general  improvement  in  the  productions  of  some 
ef  tho  English  houses,  resulting  from  the  high  standard  of  toolmaking  set 
up  by  Wliitworth  and  others  in  1851.  The  slender  foiius  of  construction 
of  former  times  began  to  disappear  and  to  be  replaced  with  the  sounder  and 
more  grateful  outlines  of  hollow  framing  Whicb  are  now' so  getieral. 

There  was  a  great  movement  between  1855  and  1862  in  regai'd  to'%his 
elass  of  machinery,  not  only  in'  Britain  but  all  the  world  over.  In  Britain 
an  immense  effort  was  made  by  many  of  the  leading  fli-ms,  and  when  the 
Exhibition  opened,  the  great  advanco  made  was  apparent.  This  adva;nce 
did  not  consist  so  much  in  now  invention  as  in  tlie  progress  of  the  socond 
class  towards  tho  point  readied  at  previous  exhibitions  liy  thosoof  the  first 
class ;  nevertheless,  there  >verc  still,  to  tho  close  oliservei-,  a  groiit  difference 
in  tlie  style,  Ktting.  and  general  linish  of  the  various  houses,  and,  as  a  rule, 
the  highest  :of  1851  carried  off  the  palm  in;  1862.  -But  tlia  uotexble  d'eatm-e 
of  18()2-was  tlie  inaTked  ^progress  of  otker  coimtries,- -eqjecially  in.  Fj-aaoe, 
Prussia,  and  America.  Jto '•'.»;">,..■;  tJ  xii-.r  ir.f.--' 

•.,'Whon  the  Exhibitioni^foKiSfr?: ■waS'^ojitenjplatedir  •-i&fl; ifea¥<wal'rf6,SuBMi6s 
looked  at  tho  competition  fi'oni  differonf points  of  View.  ■  Britain,  iconscioiK 
el  Spruier  victory.  v."as  lethargic;  the  majority  of  houses  were  tired  of  the 
uiu'eniunerative  expense  .of  fornier  exhibitions,  and  hence  it  is  that  this 
country  has  not  come  out  in  proportion  to  tho  extent  of-  her  industry,  and 
but  for  tho  cireumstauoe  that;  a  few  of  the  best  maliors  have  come  forward, 
Grreat  Britain  would  have  been  unrepresented.  On  tho.  other  hantk  the 
variety  and  number  of  tools  exposed  Ijy  Fi-ance  and  Germany  is  enormous, 
and  out  of  propoxtion  to  the  extent  of  their  manufacture  of  these  articles. 
At  the  same  time,  the  strong  family  likeness  wliicli  the  greater  ,  umjibor 
present  to  tliebestEnglislLiools  is  amost  stiiliingfeatiu'e :  tho.samo  remark 
also  applies,  to  ourselves,  for  it  imist  be  coniessed  that  real  oxcellenco.  the 
power  of  real  advancement,  doe.s  not  belong  to  nations  but  to  individuals. 
During  the  last  thuty ,  veavs  great  strides  have  been  made:  by  a  Jew 
men;  their  arrangements  and  forin.s  have  been  repoatedl,y  copied. and  put 
under,  so  many  trausfornia.tious  that  the  world  really  forgets  tho  origin,  and 
comes  .to  give  any  maker  who  may  have  about  him  sufficiently  skilled 
djaughtsmen  ur  workmen  tlie  credit  which  belongs  only  to  the  -original ; 
but  a  more,  healthy  tojie  i.^  .^iiroading,  and  the  time  is  fast  "approaching 
vijien  to  use  other  men's  forms  or  mechanical  arrangements  yill  bo  looked 
tfp.on  as  w;o  now  do  ou  plagiarism. 

--,"Ev6u  tlie  Franch.  who  are  usually  so  prolific  in  invention,  have  mistrusted 
themselves  in  this  department.  In  regard  to  stoam  engines,  their  ingenuit^y 
Ms,  run  wild  in  the  variet.y  of  tlreir  dcsig-ns,  arrangements,  and  combina- 
tions :  but  in  the  matter  of  machine  tools  it  is  otherwise.  In  ]S(>2  they 
were  impressed  witli  the  grand  simplicity  and  solidity  of  the  English  tools 
ais  compared  with  their  own,  and  in  their  laudable  desire  to  oxceiou  this 
dceasiou.  tliey  h,ive  r;\thcr  overdone  niaiiy  61' theiv  machines  in  these  par- 
l^ciilars:  yot  it  uut-^t  be  confessed  that,  notwithstanding  'many  .glaring 
defects,  their  display  upon  the' whole  is  magnificent,  wliether- prompted  by 
individual  or  from  patriotic  motives,  aiid,  judging  by  their  efforts  in' the 
matter  of  steam  engines,  w'fi  have  every  reason  to  expect  that  when  the 
toolmakers  of'  this  nation  feel  themselves  on  an  equal  with  England  they 
wiU  give  over  irilitation,  aiid  iitrike  out  into  the  boundless  i'o.gion  of 
itiechauical  comliiuation which  lies  open  tons  all.'  .i:'t'-:i";i..-i'  vm':  "n^i  'Si''" 
■  The  display  of  tools  from  (Termauy  is  iilso  grand" ;--.Tip(m'*li)e'S\'liDlR?133eyJ 
are  fully  equiil  to  the  French,  -and.  almost  eqnat  to  best  English.  wHoiar-im'. 
djBsjgU  is  coii<iei'nod,,  they  aveas'it'i'tile  strictly  English,  although  there. are- 
many  exceptions.  .;  :    ■ 

It  is  not;  however;:'  ai.the"  daijartnients  of  Fi-auce  or '.Geiunanr  that  tiie 
English  tool  student  wiU''"tiutl, 'tflw  .greatest  treat :  in  the  maeliiites  froBLtli'Dse'.' 
countries    there    are  many  familiar  forms   and  arrangements,    lieside  much 

ttet-3dir-'«feit55pstsrfils?=^str^S:gs--sifl%^ 

for  .surfai'0,„ili£,.nuivk,s  heiug.  iwangoil  in  square.;,  .or  jliamoiLfls  .Vy  .B'.ay  .of ^  a 
Ijattsrn-as'Jii-'calico  jmnting,  Wwill  lijid  additions  to- machirifefe  pAt  ou  in 
another  character  from  th'fi  o'j^der  or  style  of  the^rfginal  machine,  and  with  the 
fitting; barely  up  to,  tlie  Whitworth  standard ;  honco  the  lesson  vyliichis  tauglit 
is,more  of  a  .cxminiercial  than  a  licientitic  character.  In  Ainoiicaj  on  tho  other - 
hj^nd,  he  will  find  ^■^oiuothing  new,  not  only  .o.\quisito  workiuau.ship  of  the 
highest  class.  ,but  jww  coialnuatiuns  ovou  in  connection  with  siick  ;i  storeo7_ 
typed  article  as  a  turning  lathe  or  a  planing  machine,  a,ntV>J».<feHi<i  ||i»,J»83,., 
of , any -of  the  <»sseutjal-po'iut.B  sBoijred  by  Eiiglislimod;els._,.v.:-.'-i;;(,5,,';  :,;r;j  ;!" 

•  Such  a  visit  it  the  proper  spirit  will  serve  to  show  the.uecossity-of-Nfresh, 
thinking  OS  tlie  part  of  our  youUg  toolmakers ;  it  will  stimulate  to  ft  closer 
B9flvch  for  tetter  coiubiijivtions.  a,nd  tltfia  nifty;  tlwy  expec^ittX  holttrtte 
place  achiev^etl  by  th«c  fufchers.  ;-■..•.' v-.'-t  ,:.:&.•  :oiiiA  e;i^  [if^i\  'Ttn  fUuirw: 

France  having  the  most  extensive  display  of  tools  iu  this  Exhibition, 


the  greatest  triumph  of  the  band  saw  is  fro 
estate  for  War,  frOm  tho  roval  carriage  depa; 


and  being  first  in  the  general  catalogue,  it  will'  be  convenient  to  comtnence 
with  that  department,  and  in  the  order  which  they  occupy  in  the  building. 

Deny,  of  Paris  (36),  has  made  a  moderately  good  show  of  small  tools, 
especially  for  cutting  plate-iron  by  means  of  eircular  shears ;  likewise  a 
convenient  mode  of  working  the  ordinary  screw  fly-press  by  steam-power 
Instead  of  by  hand.  Although  neither  of  these  appliances  is  new,  still 
they  are  not  so  much  appreciated  in  England  as  they  ought  to  be.  In 
working  the  fly -press,  a  band  of  leather  is  attached  to  the  outer  edge  of 
the  fly-wheel  on  top  of  the  screw ;  immediately  over  is  placed  a  shaft  with 
two  discs  almost  touching  the  outer  and  opposite  edges  of  the  leather  :  by 
means  of  a  handle  with  a  lever  the  disc  shaft  is  pushed  on  one  side  or  the- 
other,  and  so  imparting  motion  to  the  fly-wheel  accordingly  in  the  required 
direction. 

Ducommun,  of  ^Slulhouse  (29),  has  a  fine  show  of  machine  tools,  mostly 
in  the  English  style ;  lathes,  large  and  snaall ;  planing,  slotting,  and 
drilling  machines ;  and,  upon  the  whole,  the  workmanship  is  very  good;, 
although  not  uniformly  so.  Their  kirge  lathe,  if  not  the  best  in  the 
E.\hibition,  is  a  grand  tool,  which  has  been  carefully  worked  out  in  most 
of  its  arrangements,  and  the  workmanship  in  some  of  its  details  is- 
exquisite.  The  arrangement  for  disengaging  the  back  gear  is  very  perfect^ 
the  teeth  of  the  worm-wheels  being  cut  oiit  of  the  solid  metal  in  a  very, 
superior  stjle^  and  with  tlie  worm  fitting  into  the  teeth  in  a  mannet 
which  we  seldom  see ;  on  the  other  hand,,  the  details  of  the  T  frame  in 
the  middle  of  the  bed  of  this  large  lathe,  although  convenient,  are  not  iui 
keeping  with  the  general  design,  and  the  position  of  the  gap  in  the  break 
lathe  is  evidently  in  the  wrong  place.  The  large  drilling-machine  is  of 
doubtful  proportion  ;  but,  notwithstanding  all  this,  the  several  tools  are- 
of  a  high  order,— good,,  sounds  honest  articles,  and.  superior  to  "any  Freuclit 
tools  of  a  few. years  ago.  ■       -  _    -.. 

Pcrin  (1),  of  Paris,  makes  a"  good  show  of  macliines,  chiefly  in  conneetibn 
with  the  treatment  of  wood.  '  It  was  Pc'rin  who  broug'ht  out  the  endles.' 
baud  saw  iu  1855:  he  is  still  the  largest  o-xhibitor  of  such  articles.  Some 
of  his  maoliines  are  of   lar,ge. dimensions,,  with  a  saw  nearly  Sin.  broad;:  bu± 

from  England,  by  the  Secretary  of 
lepartment  at  'Woolwich,  by  showii^ 
that  Pcrin"s  saw  is  equally  applicable  to  metal.  Tho  most  of  Perin's  boring 
tools  aud  sawing  machuies  rire  worth  cai-eful  examinations;  but  the-lhtter 
have  been  developed  in  so  many  different  w:iys  by  other  makers. tiliat  it 
becomes  diffleult  for  the  inventor  to  keep  pace  with  the  world. 

Santreuil.(H())  has  some  good  machines  for  working -in  -tfcCod,  esim-Mly 
one  for  mouldings,  in  wltich  the  undercutting  is  very  -Brie."  Some-  of  thft 
products  of  those  niachinesi  are' so  perfect  a^  t^'fiSly  W^Vaattbe  m'oet  eon-^ 
sorvative  builder  in  discarding  the  old  t<>ol.s/^^-'^'J'' ■'■"S''"''^  ;.'!'.!  .       ■■->' 

Noriliand,  of  Havre  (:U),  shows  a  simple"  arrangement  of  vcrtifca}  saw-i 
frame,  intended  to  cut  the  rib.s  of  wooden  ships:  it  is  capable  of  cutting  on' 
the- skew-  or  curve  :is  easily  as  in  straight  line.s.  This  ma ehinoi.  although 
rudely  made-  is  tiioi'-oughlv  x>ractical  and  well  thought  out  in  its,  details,  and 
nni.'ommonly  convenient  for- the  pm-iX)so  intended,  a.s  perfonned  by  men  wha 
may  not  be  "expected  tiJ  have  much  skitl  for  more  refiued  ai-rangeuieuTM. 
This  toSl  is  worth  the  attention  of  sliipWiights  who  still  employ  baud  tools  • 
but. 'as  a  whole,  it  is  iuferior  to  the  band  saw.  ':  ;    _  -■. 

.Sculf6rt.\MalH:»r.  and  Meurice  ('IS),  :  exhibit' a  collectiou-o£maolsinesiu-i\ 
tended -apparently  for  engineers  in  a  'small  way  of  business;  The  most  of 
them  are  contrived- for  working  by:karid.  aud:inore  in  the  oM  French  atyl^ 
than  in  accordance  with  modern  notions.  An,  ■examiuatii>a  will  show  tU» 
change 'whisk  is;  takiugipli-ee'-I-:   .:';<■:'''"   J  ::r:  •ur.br-S  !.-:a  nr-T-pri  ,fr-'-.-?i-'. 

-  Duval,  of  Pari*  (53),  baye  a  foji»-;!«ugiueera'  tqo>:AYitb.,soHio,^o9dcpoJ^s  jj. 
yet.  witkout  sray.s.iiecial  si.iiv-antages ;  their  drilliug-iiiaclujios.ave  placed upWi,. 
the  top  of' a  column,  which  owtaiuly  does  not  iuiprove  their  appear;uice.  o», 
add  to  their  .sfcabilitv.  .  ■  ..', 

Leoacheiux,  of  Paris  (-Uy).  displays  afew  -siniplo  hand  machines,  chiefly  lot 
clipping  aud   pimciiiug    iron;  sthoy,  have   the    lever  combinatiou  so  wcU. 
airaugad  a.s  to  surprise  some  at  the   shearing  result  which,  can  bo  aecip. 
plishe"cl  1>y  exerting  a  smidl  pressure  upon  a  lever  over  a  long  distnuco. 

-  Euodoau,  oll^aiis  (Al),  has  two  very  simple  m:^chines  of  the  Uthe  cii-vs, 
lor  produciug  the  very  peculiarly-shaped  Iieolof  tJie  niodoru  Parisian  Hdios^ 
boot.  They  aro.a  good  deal  after  the  Blancli;inl  arr:ingemcnt  of  lathe-,  nu'«J 
produ.;o  the  required. article  che.iiily  aud  quickly.  .y 

ilos.smQJv'ol  Gvaffeai.stadeu  Works.(.0O),  ha»  a  gi-:in(ldis)ilay  of  eug-iueei^ 
machine  tools,  some  of  them  miigiiificent  in  design'  and  in-oportions._  .1^.®]^. 
'cliioX  uia,(!luu(j,' Aud- on.;)  of  the -mo.st  remarl^aMo  tools  in  the  Exlubitiofl^;fiP 
that  for  drilling '<iud   slottino- -  the    wrought ^ii-.m   framing    for   locomblive 
ppglnos;  it  is  deserving  .?f  careful  study,  ;md  will  ^e  found  to   .-ontaiu  mnut^ 
g-iioil  points,  ;is  «  ell  as  seiuo  defects  ;  but  U..'  one  c;in  f:ul   to  be  pleased  wtW 
ft  as   a    wl\ole,  ;ind  to   Toil  tkat  the  lime  Inis  nrrired  when  wo  shall  hav»^ 
fonuidablo  rivals  lo  compete  with.    Machines  of  the  same  character  h.Wi- 
been  luade'in  England  bv  Smith,  Beacocl-;.  rtu^;  T»nnett,ot-Loed.'!,  nyid  hy* 
others,  whii'h  iti'soine   of  the  .iTraugenlents  of  g«i)i'viDg'-(veri9-6veB  snperior/r* 
f.)r  w)w«n  the  s:>adles  of  this  .machine  ,arp  brought  to  tho  driving  .Mdo.  thai 
pv'erhaiigi'ng  i»vfiou^(ft'''fliD-  ihafe  'must-  ^B  SKjectiOnablo,  besido-i  the  room 
which  is^wa'sted.     A  machine  of  this  high  charuoter  m4y-WQM  be*T.oriti<sisulyT 
■'for.  as  a  whole,  it  is  probablv  not  to  be  matched  by  any  machiue  o[  the  kmd 
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in  the  world.  A  slottiug-nmeliine,  arranged  for  cutting  the  teeth  of  whees 
by  the  slotting-tooL  is  rather  doubtful,  when  considered  from  an  econj  m  a 
point  of  view.  This  machine  does  not  come  up  to  the  high  standard  of  tho 
gi-and  tool,  either  in  its  propoi-tions  or  disposition  of  the  metal,  especially  in 
the  back  iiarts  of  the  fi-amiEg,  where  it  is  clumsy,  which  is  the  more  sur- 
prising;, as  they  have  alongside  a  emaUer  machine  of  tho  same  nature,  which 
is  jilniost  faultless  in  its  harmomy  of  form  and  proportion. 

Bonhey,  of  Paris  (62),  makes  a  great  display  of  large,  massive,  heavyr 
tools.  They  are  not  so  finely  constructed,  nor  are  they  beautiful  in  out- 
line ;  but  they  are  strong  and  serviceable,  and  may  suit  many  branches  of 
trade  in  France,  as  we  see  the  same  class  of  tools  extensively  made  on  the 
olWer  side  of  the  Chaninel  and  "find  a  large  market.  One  remarkable 
machine  for  shearing  and  punching  is  provided  with  four  instruments — 
one  at  e!\cli  end,  as  usual,  with  two  additional  tools  introduced  in  the 
middle.  The  merits  of  the  arramgement  have  been  freely  discussed  in 
regard  to  the  economical  advantage  as  compared  with  two  distinct 
inachinss ;  still,  it  is  well  deserving  of  close  scrutiny,  for  future  guidance. 

The  Ocean  Company  (No.  7)  make  a  most  imposing  shou,  and  the 
freater  number  are  first-class  tools,  difficult  to  surpass;  others,  again, 
such  as  lathes,  are  inferior  to  those  from  the  best  English  houses.     Two 

machines  for  vertical  planing  are  especially  deserving  attention.     One  of  j  and  other  machinery,  yet  the  display  made  in  machine  tools  is  limited  in 
them  has  a'vertical  stroke  of  14ft,.,  and  is  provided  with  a  small  steam-    number,  and  those  exhibited  are  certainly  not  of  the  highest  quality.     As: 


love  of  these  refinements,  and  at  the  same  time  gives  the  power  to  develop 
them,  and  secures  for  any  nation  possessijig  it  ahigher  vantage-ground  for 
the  battle  of  industrial  life. 

Taken  altogether,  the  French  display  is  remarkable ;  and,  remembering 
their  position  in  1851,  and  even  in  1862,  and  now  beholding  the  wonderful 
progress  which  has  since  been  made,  we  may  rest  assured  that,  beside 
school  learning,  the  people  have  great  aptitude  for  mechanical  pursuits, 
and  are  most  skilful  as  handicraftsmen  in  everj'  description  of  smithing/ 
and  the  working  of  metals.  "t 

Should  any  doubt  exist  in  regard  to  the  position  attained  by  France,  a 
visit  to  the  collection  of  Schneider,  of  Crensot  (113),  is  recommended.  It 
is  contained  in  a  building  in  front  of  the  French  machinery  annexe ;  there 
will  be  seen  the  largest  display  of  machinery  ever  made  by  a  single  firm — 
steam-engines  of  all  descriptions,  an  engineering  tool  of  the  highest  clas3». 
smithwork  of  which  any  nation  may  be  proud,  and  samples  of  iron  which, 
for  malleability,  is  so  far  superior  to  anything  which  we  are  accustomed  to 
handle  as  must  suggest  painful  misgivings  in  every  patriotic  mind. 

BEiGirjr. 
A.lthough  Belgium  comes  out  in  great  force  with  regard  to  steam-engines 


engine,  placed  on  the  rear  of  the  framing ;  the  whole  combination  being 
well  arranged,  and  the  workmanship  quite  up  to  the  present  times.  They 
also  exhibit  a  boring  machine,  which,  like  the  vertical  planers,  has  quite  a 
•character  of  its  own ;  it  is  driven  by  a  worm  gear,  and  is  somid  and  good 
in  all  respects.  Their  radial  driUing-machine  is  not  so  remarkable; 
indeed,  there  are  trifling  points  which  might  be  modified  with  advantage 
to  the  future  proprietor.     It  is  surprising  how  many  of  the  radial  drills  in 


a  rule,  they  are  inferior  to  the  productions  both  of  France  and  Germany^ 
The  chief  exhibitor  is  the  firm  of  Cail,  Halot,  and  Co.  (1) ;  but  even  their 
productions  are  not  of  a  high  type.  Comparatively  little  originality  is 
displayed  in  their  construction,  and  the  workmanship  is  scarcely  beyond 
the  range  where  surface  scraping  is  resorted  to  for  ornament.  There  is  a 
large  market  for  tools  of  this  nature,  and  possibly  they  may  meet  the 
present    requirements    of  their  customers.      One  of   their  machines  for 


the  Exhibition  have  not  been  sufficiently  thought  out  in  their  details  to  1  planing  the  edges  of  boiler  or  other  plates  is  well  designed,  and  all  theii* 
•enable  the  drill  to  be  brought  to  the  centre  point  without  the  operator  '  other  tools  are  good;- serviceable  articles,  well  adapted  for  the  ordinary 
bftving  to  remove  his  eyes  or  change  his  position  to  make  the  adjustment.  |  work  of  an  engineer.  - 

■The  Impei-ial  Manufacture  of  Arms  (6i)  exhibits  an  assortment  of!  Fetu  and  Deliege,  of  Liege  (4),  exhibit  a  few  tools,  mostly  of  the  common 
machines  for  drilling  and  rifling  steel  gun-barrels,  and  for  other  purposes  i  type;  it  will  be  observed  that  the  toothed  gear  has  been  cut  out  of  the 
connected  with  the  manufacture  of  small  arms.     The  whole  plant  is  simple  '  solid,  and  the  workmanship  altogether  is  of  fair  quality. 


and  well  designed  for  the  work  intended,  and  will,  prove  good,  serviceable 
liiaclnnes;  but  they  contain  no  points  of  improvements  In  advance  of 
similar  machines  used  in  England. 

Cail  and  Co.  (32)  show  a  lathe  and  driHing-machine,,b.othpassaible  tools, 
bat  without  remarkable  points  requiring  special  notice.        —  ,•-..:••' 

'<  TarrflU,  Elwell,  and  Poulot  (59)  exhibit  an.  extensive  collection  of  engi- 
neers' tools,  mostly  after  the  English  style.     This  firm  is  celebrated  in 
Eifin«e  for  the  best  materials  and  workmanship.     After  hearmg  so  much, 
t1ie  first  impression   on  seeing  their  larger  tools  is  slightly  disappointing, 
not  so  much  in  regard   to  their  soundness  or  efficiency   as  working  tools, 
but  rather  in  the  appearance  of  the  heavier  parts.     Considered  merely  as 
castings,  many  of  them  appear  to  have  been  moulded  in  loam,  and  that  the 
mould  had  been  fashioned  a  good  deal  by  the  hand  of  the  moulder.     The 
surfaces  are  slovenly  in  appearance,  which  detracts  greatly  from  the  beauty 
6f  the  ma«hine,  and  does  not  afford  that  pleasure  wliich  Is  derived  when 
beholding  tl;e  more  graceful  outlines  of  many  other  machines  in  this  Exhi- 
bition.    One  of  the  machines  exhibited   is  a  large  and  massive  punching 
and  shearing  machine,  much  in  tho  style  of  De  Bergue.     It  contains  fouv 
instruments — two  horizontal  punches  and  two.  angle-iron  shears.     Alto- 
gether, it  is  a  good  specimen;  and  the  more  important  parts  are  executed 
with  unexceptionable  workmanship.     They  also  show  a  well-constructed 
steam-hammer,  on  the  Naylor  plan ;  but  with  all  the  good  and  bad  points 
of  that  system.     Their  slotting-machine  is  well  constructed,  the  breadth 
of  the  tool  holding  part  of  the  slotting-bar  is  perhaps  an  exception.     This' 
peculiarity  distinguishes  a  considerable  number  of  the  Continental  slotting- 
machines.     It  hss  one  advantage;  for,  admitting  that  it  gives  a  defective 
twist  when  a  single  tool  is  used  upon  one  of  the  edges,  yet  the  great  length 
of  the  slotting-bar  more   than   compensates,  while    the    breadth    afltbrds 
greater  facility  for  the  simultaneous  Operation  of  two  or  more  cutting-tools. 
The  lathes  shown  by  this  firm  are  about  the  best  in  the  French  department. 
Upon  one  of  their  lathe-beds  is  placed  transversely  a  pair  of  headstoeksfor 
operation  with  milling  or  other  tools  at  right   angles,   no  doubt  intended 
for  some  special  purpose ;  indeed,  the  introduction  of  special    tools  is  a 
remarkable  feature  all  through  the  foreign  department  of  the  Exhibition, 
more  especially  chucks,  angle-plates  for  every  conceivable  kind  of  fastenins', 
and  many  other  similar  conveniences.     They  exhibit   a  remarkably  good 
drilling-machine  for  the  boring  of  shell;  this  toolhas  been  well  consideied 
throughout,   and   will  bear  any   amount   of  scrutiny.     They  also  show  a 
shaping-machine,  which  is  uncommonly  well  made ;  it  contains  the  best 
points  of  the  best  machine  as  made  by  English  houses.     The  power  is 
applied  direct  to  the  shaping-bar,  a  point  fiequently  negkcted,  to  the 
manifest  disadvantage  of  many  machines  of  this  class.     The  form  of  the 
teeth  of  wheels,  as  made  by  this  and  other  French  firms, -is  worth  speeial 
nbtieei     This  is  partly  due,  no  doubt,  to  the  great  diffusion  of  -mathema-  ' 
Si^alahd  scientifie  ed«ca;tiori'-'-  *^~*-'— --■^'-"     o--a-j— --'-i-s;..i  ,.„.r      c 
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The  firm  of  Detoiubay  show  two  good  steam-hammers.  The  framintr  of 
the  larger  one  is  a  grand  specimen  of  design  and  casting,  and  is  similar  in 
arrangement  to  that  of  a  12-ton  hammer  made  by  Mr.  Wilson,  of  Patri- 
;crpft,  for  the  Koyal  Arsenal  a  few  years  ago. 

;By  a  visit  to  the  Belgium  annexe  another  opportunity  mil  be  afforded 
of  examining  the  progress  of  toolmaking  in  this  country.  Those  exhibited 
in  the  annexe  are  moderately  good,  rather  too  light  in  .structure,  and  the 
spindle  of  the  large  lathe  rather  too  small  in  diameter;  still  thev  are 
good,  honest  tools:  and,  taking  them  altogether,  they  belono-  to"^  the 
average  of  1855,  and  inferior  to  the  best  tools  of  the  present  year 
though  superior  to  the  majority  of  the  Belgian  tools. 

A  visit  to  this  annexe  will  be  well  repaid  by  seeing  a  mnrvellous  specimen 
of  casting, "tho  "sight  of  which  ought  to  make  our  founders  roflnct.  The 
article  in  question  is  siinply  a  cast-iron  pipe  lying  in  tho  corner  l-jcsido  the 
lathes  above  referred  to  ;  but  this  pipe  is  :^Oft.  long,  28iu.  in  diametei-  and 
varies  from  iin.  to  fin.  thick  throughout ;  it  is  said  to  have  lieen  proved  to 
five  atmospheres",  and  can  be  sold  at  the  sauio  price  per  r\xt.  ;i,s  pipes  of 
smaller  sizes  a"ud  of  the  ordinary  character. 

Prussia  and  the  Xorthern  States  of  i  tEhman-t. 

From  the  display  of  machine  tools  made  by  some  of  the  German  hoiise'^ 
in  the  Exhibition  of  18f)2,  it  was  anticipated  that  a  great  effort  would  be 
made  for  the  present  Exhibition;  but  the  display  wliich  is  made  both  in 
regard  to  qivality  and  quautity,  is  far  bej-ond  the  most  sanguine  expecta- 
tioiis ;  and,  whatever  may  be  the  explanaition  of  the  rapid  progress  made  in 
this  kind  of  machinery,  both  in  Fi-ance  and  ftermauy,  the  fact  remains  for 
our  information. 

Zimmermann,  of  Chemnitz  (11),  exhibits  a  grand  ooUeetion  of  machine 
tools,  both  for  the  working  of  wood  and  metal ;  one  in  particular,  I'orshapiho- 
the  teeth  of  Large  wheels,  both  spur  and  Itevil,  has  deservedly  attracted 
great  attention  for  its  perfect  adaptation  to  the  precise  fulfiluient  of  the 
object  intended,  a;ud  is  quite  a  study  in  itself;  although  not  an  oriojnal 
design  (a  similar  machine  having  been  made  by  Shepherd,  Hill,  and  Co.  a. 
fe-vC-  years  ago),  still  it  is  a  good  specimen  of  toolmaking.  In  the  formation 
of  the  various  curves  of  the  teeth  the  form  is  pi'oduced  from  a.  pei-fect  copy 
which,  liy  the  mechanism,  is  correctly  transferred  to  every  tooth  in  the 
wheel  to  be  operated  upon  in  succession ;  the  surface  of  the  bevilled  tooth 
being  made  up  of  various  curves  finely  shading  into    each  other,  the  mode 

of  transferring  such  a  recondite  figure   is   admirably  carried  out all  the 

motions  are  concentrated  for  transfer  upon  the  end  of  a  hemispherical 
fixture.  This  machine  is  self-acting  in  most  respects,  even  to  tho  dopth  of 
the  tooth :  but  it  is  not  perfectly  automatons,  and  so  reqinres  attendance 
It  i«.  however,  well  deserving  of,  and  will  repay  the  attention  of.  the  mill- 
■(VTight  and  toolmaking  student.  IJIany  object  to  its  want  of  cojnpactuess 
and  for  not  serving  as   a  lathe  to  trim  the   wheels:  still  it  is  an  a<lmirablo 
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*flio  menus  oiaploj-ed  for  giving  a  quick  return  motion  to  tlie  planing- 
to6l  of  a  sbajjing  machine,  by  means  of  a  clowbls  sat  of  eccentric  -svlieels 
v.'orkiug  in  unison,  is  well  carried  out ;  tkey  seem'  to  act  very  satisfactorily, 
airi  witliout  a  catcli,  as  migktbo  expected. 

'■Tlio  nut-sliaping  machine  is  also  very  simple  and  neat,  and  will  be  difR- 
ciilt  to  imjTi-OYO  iipon.  Likewise  a  machine  for  planing  wood  mouldings, 
aaothol'  machine  for  curved  mouldings,  and  a  wood-planing  machine,  are  all 
vsry  superior,  and  leave  little  to  Ije  desired  by  the'  builder  or  carpenter. 
They  also  show  a  small  jigger  saw,  in  which  the  saw  is  turned  about  by  the 
feet  of  the  attendant  in  a  simple  manner.  This  tool  is  likelj- to  be  exten- 
siK-oly  adopted  by  buildoi-s  of  railwa}'  stations,  or  others  who  have  much  to 
d&ln  ornamental  fringe  sawing.  31.  Zimmermann  also  shows  the  mode  of 
grmdiug  cutting-instruments  which  ho  has  adopted.  The  tool,  instead  of 
li^hg  hell  by  the  workman,  is  held  to  the  grindstone  by  au  iron  hand  at 
tke 'proper  angle. 

'■A.ltogethor  this  display  is  of  a  very  high  class,  and  accompanied  with  great 
reiineuieut,  while  the  defects  are  not  nearly  so  oonspieuons  as  in  many  of 
the  Continental  houses  ;  although  in  some  instances  scrajjing  has  been  per- 
formed f'jr  ornament,  which  vvould  detract  greatly  from  their  value  in  the 
English  market.  '     '-.■'.'  '  -■  ' 

'liartmann,  of  Ohemiiitz  (10),  shows  some  fine  tools  of  the  largest  class — 
a;iathe  for  turning -railway  wheels,  a  beautiful  slotting-inachine,  and  a 
shnpiug-machine,  pi'obably  the  largest  in  the  whole  Exhibition.  This 
disjDlay  ca'unot  fail  to  teach  us,  as  a  nation,  that  from  henceforth  we  can  no 
longer  reckon  on  the  ti'ade  in  tools  as  oiu"  owia  inheritance  ;  indifference  on 
the  part  of  masters,  or  a  few  more  strikes  on  the  part  of  workmen,  may 
esoily  divert  the  current  from  the  old  channel. 

J  Sigl,  of  Berlin  (1),  exhibits  a  fine  collection  of  machine  tools  and  other 
iHafehinery,  all  of  very  superior  design  and  construction.  One  from  Britain 
acfj;uainted  with  English  tools,  while  seeing  a  great  deal  to  remind  him  of 
old  friends  at  home, must  also  allow  that  much  originality  of  form,  and 
even  of  arrangement,  has  been  displayed  in  many  of  'the  machines  exhi- 
bited by  this  house. .  At  the  same  time,  there  are  but  few  remarkable  points 
of,  distinction  that  require  special  mention. 

^Tagner  and  Co.  (2)  show  some  tools  of  infei'ior  quality,  more  especially 
ia, regard  to  workmanship  ;  for  example,  observe  the  scraping  in  the  cross 
slide  of  the  planing-machine  ;  it  is  throughout  damaged  so  deeply  as  to 
require  .jjeiug.^re^planod,  yet,  no  doubt,  it  has  been  douo  Ijy  way  of  orna- 
ment. " 

Collet  and  Englehardt,  of  Hesse  CI),  make  a  large  display  of  machine 
twC'h,  mostly  very  good,  and  some  of  superior  quality ;  in  some,  however, 
si'.ch  as  the  slottmg-maohine,  the  partiality  for  ^lauchcster  is  too  conspi- 
c'i.ipus  ;  a  firm  with  the  capabilities  they  posses  might  safely  rely  upon  their 
o'wn  resources.  The. self -acting  lathe  is  not  much- admired,  being  too  com- 
plicated and  inferior  in  arrangement  to  many  other  lathes  in  this  Exhibi- 
tion :  the  workmanship,  however,  is  very  fair  throughout,  although  not 
ecxual. to  jhe  host  of  either  France  or  CTormany. 

'  Schmaltz,  of  Offenbach,  have  some  good  machines  for  working  in  wood, 
especially  one  for  cutting  mouldings  ;  but  none  contain  any  remarkable 
points  for  the  student,  with  the  exception  of  a  simple  macliine  for  rebating 
and  joiniiig  pieces  of  wood  of  any  ligure — hexagonal,  rectangular,  or,  indeed, 
of  any  g':omotrical  form.  The  dividing  arrangement  is  similar  to  that  of 
a  nut-shaping  machine,  and  for  this  purpose  is  all  that  can  bo  desired. 
'  In  the  department  of  the  grand  duchy  of  Hesse  there  is  a  most  interest- 
ing and  instructive,  collection  of  models  of  mechanical  motions  and  move- 
inontSj.and  also  the  necessary  apparatus  to  explain  every  detail  of  machi- 
liery  and  engineering,  besides  models  to  illustrate  the  mode  of  constructing 
p^atterns  for  the  foimdry.  The  above  is,  prol)ably,  the  most  perfect  collec- 
tion ever  shown ;  the  prices  quoted  are  fair  and  reasonable,  and  the  whole 
display  is  worth,  the  attention  of  all  who.  are  connected  with  the  instruction 
of  yoving  engineers. 

Profe--;or  Beylich,  of  Bavaria,  in  class  oo,  exhibits  two  very  ingenious 
and  oriL/.iMl  combinations  of .  cog-wheel  gearing  for  the  trdnsmission  of 
in'.itioii,  hirli  afford  great  facilities  for  the  changing  of  direction  without 
acv  dist..-buuL-e  .of  the' mechanism  beyond  the  actual  performance.  The 
tool-.studcnt  should  carefully  examine  these  wheels  with  the  view  of  turn- 
ia''-  them  to  account  at  some  future  day,  for  as  yet  they  have  had  no  prac- 
tic'ai  application ;  a  probalile  qutlbt  for  them  will  be  in  connection  with 
tools  reqr.iving  continuous  motion  \iudQr  varying  conditions  and  circum- 
stances. ,...^,  •  .^ 

'  ^G^schv,•iudaud /immermauu,  of  Carlsruhe  ( 1 ),  make  au  admirable  show 
of;. eugiucors' tools,  good  forms  prevailing  in  almost  all.  The  workmanship 
is  ahtnit-tho  average  quality,  but  there  are  few,  if  any,,  original  points  ;  uot- 
withivtrtuiling,,  thijy  aro  beautiful  sgp".iMie«.s,  an<l,  as  a  wbolo,  are  good,  sound, 

lipncst  tools.     .    ..  --.   .'-••■--   -   -: <_; 

;,^^,3,^.....  ;,■•.■::. pv    ■^;>  ■•rv   .vAusthia.    ■;,;: .,  -   rr.r 

-'iAMiniighiVaHtriatloeSnot  JWako.any  groairjoretensioB' at  tliis  Exhibition 

as  EDTnarchins-prothieing' country,  .'itill,  there  are  soniB.-\-e.ry. fair  specimens 

of-'t-jals'cxliibited,  which,  as  iu'otlior  couutvios,  .may  yet  dpToiop  to  greater 

proportions.  ■ '-  '''-'"-'_'■■•   "r.', -.:•  :..-,:r  --5  .,:;•       •    . 

Oanz.  of  HiuiGfarv,  exhibits  a  dovotailing-maehiue,  for  cabinet  or  other 


work,   which  performs  its  drity   very  satisfactorily.     With   a  little  more 
thought  spent  over  its  details,   thi's  tool  could  be  simplified  and  improved  ' 
into  an   efficient  practical  machine.     They  also  show  a  very  good  ma'c-hine.  ' 
on  the  American  tvq^e,  for  boring  railway  wheels.     A  true   surface,  the 
shape  of  the  rim  of  the  wheel,  is  placed  imder  a  vertical  boring  appai-atus : 
the  wheel  is  simply  laid  in  and  fixed  :  it  takes  its  place  truly  by  the  oiitsido 
surface,  and  is  );ored  in  accordance.     This,   of  necessitv,  implies  absolute 
truth  in  the  relation  of  the  bod  to  the  cutting  instrument; 
(To  ie  contini'ed.) 


ROYxiL    AGRICULTURAL    SOCIETY'S    SHO\V   AT   BURY  ST. 

EDMUXDS. 
In  our  last  issue  we  gave  the  result  of  the  trials  of  the  engines  entered 
by  tlie  various  niakers;  the  increased  entry  fo.i-,  and  the  eonipetitiou 
amongst  them,  and  also  the  manufacturers  of  thrashing  machines,  and 
otlier  food-preparing  implements,  was  very  severe,,  so-  much  so  that  the 
labours  of  the  judges  extended  considerably  into  the  secondVeek. 

One  of  tlie  most  useful  features  of  the  Exhibition,  and  which  is  likely  to 
lead  to  good  practical  results,  were  the  designs  for  pairs  of  labourers' 
cottages.  No  fewer  than  sixty-three  competitors  sent  in  plans  which  were 
accompanied  by  elevations,  sections,  detailed  specifications,  and  estimates 
of  the  cost  of  each  item.  The  cost  varied  from  £10G  to  £33Sthepair; 
the  winning  designs  costing  from  £170  to  £190.  It  is  to  bo  hoped  that  a 
selection,  if  not  the  whole,  of  these  designs  may  be  published.  The 
winners  were  : — 1st.  Messrs.  Conder  and  Laslett,  architects,  1,  Park-lane 
U^est,  London  :  2nd.  Mr.  Thomas  Sliaw,  29,  Bridge-street,  Birkenhead. 
The  following  were  the  awards  of  the  implement  judges  ;  — 
Fixed  Steam  En&ines.— First  prize,  £20,  Chiyton,  Sliuttleworth,  and 
Co.,  Lincoln  ;  second,  £10,  Tuxford  and  Sons,  Boston  ;  highly  commended, 
Reading  Iron  Company:  commended,  Rawlings,  Melbouru,  Royston;  S. 
Kinsey,  Nottingham  ; .  Deacon  and  Wood,  Reading. 

Portable  Steam  ExaiXES  (with  two  cylinders,  above  ten  horse- 
power).— First  prize,  £25,  Clayton,  Slmttleworth,  and  Co.;  second,  £15, 
Ransomes  and  Sims,  Ipswich ;  highly  commended,  Tuxford  and  Sons ; 
Brown  and  May,  Devizes.  : 

Portable  Steam  E^g-ines  (with  one  cjdinder,  not  exceeding  ten 
horse-power). — First  prize,  £25,  Clayton,  Shuttleworth,  and  Co. :  second, 
£15,  Tuxford  and  Sons;  highly  commended,  Reading  Iron  Company; 
Brown  and  May;  commended,  Rushton,  Proctor  and  Co.,  Lincoln. 

TnEASHiNG  Machines. — Portable  tluashing  machines,  not  exceeding 
eight  horse-power,  which  prepare  for  the  Finishing  Dressing  Machine — _ 
First  prize,  £20,  Ransomes  and  Sims;  second,  £12,  E.  Humpliries,  Per-.. 
shore;  third,  £8,  Nalder  and  Nalder,  Wantage. — 1-ortable  Thrashin^j 
Machines  to  be  worked  by  horse-power  not  exceeding  that  of  four  horses-rv^r 
First  prize,  £12,  Wallis,  Haslani,  and  Stevens,  Basingstoke,  second,  £S^ 
Tasker  and  Sons,  Andover. — Thrashing  and  Finishing  Machines — Fir.?!, 
prize,  £20,  Holmes  and  Sons,  Norwich ;  second,  £15,  Clayton  and  ShuttU.-^ 
worth ;  third,  £5,  Marshall  and  Sons,  Gainsborough. 

CnAEE  CuTTEKS. — Chaff'  cutters  by  steam  or  horse  power  :  First  ptjs^e^ 
£10,  Richmond  and  Cliandler,  Salford ;  second,  £G,  E.  11.  Bentall,  ijey, 
bridge,  Maldon ;  third,  £1,  Pielisley,  Sims  and  Co.,  Leigh;  highly  com-* 
mended,  Carson  and  Thome,  Warminster, — Chair  cutters  by  hand  pQsver  ; 
First  prize,  £6,  Richmond  and  Chandler;  second,  £1,  E.  H.  licatall; 
highly  comnicuded.  Smith  and  Grace,  Thrapston ;  commended,  J.  Comes, 
Barbage,  Nantwicli :  E.  Pape  and  Co.,  Bedford  ;  and  J.  Comes,  foraoiother 
machine. 

CnusHiNa  Mills. — First  prize,  £8,  Woods  and  Cocksed"*,  Stow- 
maiket ;  second,  £7,  E.  R.  and  F.  Turner,  Ipswich  ;  third  £G.  E.  H. 
Bentall  ;  lourth,  £1,  E.  R,  and  F.  Turner;  commended,  Woods  aud 
Cocksedge. 

ILOD  Dressiitg  Macuixes.— Corn  Dressing  Macliines ;.  First  prize, 
£12,  Tasker  and  Sons;  second,  £8,  Corbett  and  Son,  Welliagton,  Salop; 
commended,  R.  and  J.  Reeves,  Westbury :  and  Ransomes  and  Sims. 

TuHNiP  Cutters.— First  prize,  £10,  Hornshy  and  Son,  Grantham  ; 
second,  £5,  Ransomes  and  Sims. — Turnip  Pulper :  Prize,  £5,  Hornshy  and, 
Son.— Root  Pulprr  by  steam  power  :  First  prize,  £6,  Hornshy  and  Son.;; 
second,  £1,  E.  II.  Bentall;  commended,  E.  H.  Bentall;  for  Turnip  Cutt?« 
and  Turnip  Pulper  ;  and  Picksley  and  Sims,  for  Turnip  Pulper. 

Oilcake  Beeaxeks.— By  Steam  Power  :  First  prize,  £10,  Amies  and 
Barford,  Peterborough;  second,  £5,  E.  11.  Bentall.— By  Hand  Power : 
Prize  £5,  R.  and  R.  Hunt,  Earl's  Colne;  and  prize,  £5,  E.  H.  Beutiill; 
commended,  E.  R.  and  F.  Turner. 

COKN  Screens. — Prize,  £10,  Hornshy  and  Son ;  commended,  R.  Boby, 

Bury  St.  Edmunds;  Penny  and  Co.,  Lincoln;  and  Ransomes  auil  Sims. 

Baelei"  IIummellers. — Prize.  £5,  Holmes  and  Son. 

Mills.— Grinding  Wills  with  Metal   Grinders  by  Steam,— Prize.  £20, 

Amies  and  Barford.- Grinding  Mills;  First  Prize,  £6,  Stpith  and  Grace; 

second.  £1-,S.  Corbett  and  Soil,— I^one  Wills:  Fiv?^  prize,  i^lO ;  BeveHy 
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Iron  and  Waggon  Company;  second,  £6,  Beverley  Iron  Company;  third, 
£i,  Beverley  Iron  Company. — Stone  Mills :  First  prize,  £9,  E.  R.  and  F. 
Turner;  second,  £6, 1.  Tye  and  Co.,  Lincoln;  commended,  Ruston,  Proc- 
tor, and  Co.,  for  Stone  Grinding  Hill. 

Field  Gates. — Prize,  £10,  J.  Braggins,  Banbury. 

M1SCELLA.NEOUS.— Silver  Medals  to  Woods  and  Cockscdge,  for  horse 
gear  ;  Burney  and  Co.,  Poplar,  for  strong  wrouglit-iron  cattle  troughs  and 
cisterns:  Webb  and  Sou,  Stowmrirket,  for  assortment  of  leather  machine 
bands;  Warner  and  Son,  Jewin-sti-eet,  London,  for  chain  pump  for  liquid 
manure;  Bohy,  Clarke, and  Co.,  Bury  St.  Edmund's,  for  draining- tools  and 
forks:  A.  B.  Child,  Oxford-street,  London,  for  patent  aspirator;  Tangye 
Brotliers  andllolnian,  Laurence  Pountney-lane,  London,  for  4in.  double- 
suction  pump  ;  A.  Wrinch,  Ipswich,  for  assortment  of  garden  spring  chairs, 
and  collection  ;  Musgrave  Brothers,  Belfast,  for  stable  fittings,  cow-house 
fittings,  and  piggeries;  and  Clayton,  Shuttleworth,  and  Co.,  for  adjusting 
blocks  for  fixing  engines  and  thrashing  machines.  Commended  :  J.  Baker, 
Wisbeach,  for  elastic  raiie  ;  Hawkes  and  Spencer,  Tiverton,  for  chain  drill; 
J.  and  F.  Howard,  Bedford,  for  haymaker ;  Hornsby  and  Son,  for  improve- 
ment in  mower  ;  Burgess  and  Key,  Newgate-street,  London,  for  improve- 
ments in  mower ;  Wilkinson  and  Son,  EI3',  for  improved  horseshoe ;  Ran- 
somes  and  Sims,  for  turn-wrest  plough  ;  J.  Grant,  Bankside,  London,  for 
portable  railway  and  turntable;  Ransomes  and  Sims,  for  guard  for  pre- 
venting accidents  by  drum  or  thrashing  machine ;  Ransomes  and  Sims,  for 
lawn  mowers;  J.  D.  Young,  Clapham-road,  for  iron  gate;  F.  Morton  and 
Co.,  Liverpool,  for  iron  gate  ;  Bayllss  and  Jones,  Wolverhampton,  for 
iron  gate ;  St.  Pancras  Iron  Works  Company,  for  iron  gate. 


BRIDGE  OVER  THE  MISSISSIPPL 

The  following  particulars  respecting  a  bridge  designed  for  the  purpose 
of  connecting  the  city  of  St.  Louis  with  the  entire  railway  system  of  the 
northern  states  of  America,  will  perhaps  be  interesting  to  our  readers. 

The  design  has  been  prepared  by  Mr.  Eads,  the  chief  engineer  to  the 
■company,  and- it  is  so  arranged  as  to  avoid  any  interruption  or  embarass- 
raent  to  the  large  traflic  on  the  river.  The  bridge  will  cross  the  river  on 
three  magnificent  arches  of  cast  steel,  surpassing  in  extent  of  span  any- 
thing of  the  kind  yet  constructed.  The  two  side  spans  will  be  497ft. 
each,  and  the  central  515ft.  in  the  clear  between  the  abutments.  In 
ordinary  stages  of  water  there  will  be  from  60ft.  to  75ft.  in  the  clear 
below  the  bridge  at  the  central  arch,  and  but  a  few  feet  less  under  the 
side  ones.  At  high  water  mark  there  will  be  about  50ft.  These  great 
spans  will  give  sufficient  room  for  steamers,  and,  when  the  wharf  is  com- 
pleted, the  judicious  division  of  it-,  effected  by  the  site  of  the  bridge, 
between  steamers  trading  above  and  in  the  lower  rivers,  but  little  necessity 
will  exist  for  their  passage  under  the  bridge  in  arriving  or  departing.  The 
roadway  for  railway  trains,  through  which  a  double  track  will  be  laid, 
and  which  of  course  forms  a  permanent  object  of  interest  in  the  construc- 
tion of  the  bridge,  will  be  suspended  from  the  iron  beams  supporting  the 
carriage  way,  and  will  rest  on  the  lower  chords  of  trusses,  extending  from 
Water-street  to  the  middle  of  the  block  between  Second  and  Third-streets. 
The  tracks  will  be  carried  over  Main-street  at  a  sufficient  height  above 
the  street  to  obviate  any  inconvenience.  It  is  intended  that  these  tracks 
shall  be  arranged  to  accommodate  trains  going  in  any  direction,  whether 
of  6ft.  or  4ft.  8iin.  guage,  each  track  having  an  extra  or  third  rail.  By 
this  means  the  closest  possible  connection  can  be  made  by  all  railroads 
centring  at  St.  Louis,  from  whatever  direction,  through  the  very  heart  of 
the  city,  and  without  danger  or  annoyance. 

The  appearance  of  the  bridge  when  completed,  judging  by  an  inspec- 
tion of  the  plans,  will  be  striking  and  beautiful.  In  general  style  and 
character  it  will  resemble  the  celebrated  bridge  over  the  Rhine  at  Coblentz. 

Tlie  most  difficult  portion  of  the  work  is  the  building  of  the  main  piers. 
Owing  to  the  shifting  nature  of  the  bottom  of  the  river,  which,  opposite 
the  city,  is  composed  of  sand,  varying  from  fifty  to  eighty  feet  in  thickness, 
under  which  is  a  hard  stratum  of  rock,  it  becomes  absolutely  necessary 
that  the  piers  should  be  built  upon  the  rock,  as  in  high  water  the  sand 
''  scours  "  out  to  a  great  depth.  To  accomplish  this,  one  of  the  two  central 
piers  must  be  constructed  through  water  and  sand  over  seventy  feet  in 
depth,  and  the  other  nearly  one  hundred  feet.  The  great  cost  of  putting 
these  piers  down  to  the  rock  renders  it  a  desideratum  to  have  spans  of 
unusual  length,  thus  by  diminishing  the  costly  work  of  the  substructure  a 
more  moderate  expense  is  incurred  by  framiiig  the  superstructure  accord- 
ingly. The  great  length  of  the  span,  however,  increases  the  weight  to  be 
borne  by  each  pier  and  necessitates  the  construction  of  piers  of  great 
massiveness  and  strength.  We  have  also  here  another  important  difficulty. 
These  piers  must  be  finished  to  a  point  above  water  between  the  periods  of 
ice  and  floods,  so  as  to  prevent  injury  when  in  an  unfinished  state,  and 
hence  to  complete  the  work  in  the  short  time  that  intervenes  between  the 
seasons,  becomes  a  most  complex  and  difficult  problem.    These  piers  will  be 


about  100ft.  by  50ft.  at  the  bottom  and  tapering  to  the  top,  where  they 
will  be  about  70ft.  by  30ft.  at  the  level  of  the  c.'\rri;ige  way.  One  will  be 
about  165ft.  high  and  the  other  195ft.  from  the  rock.  In  the  latter  there 
will  be  about  13,000  cubic  yards  of  masonry  below  the  surface  of  the  water 
at  ordinary  stages.  We  now  catch  a  glance  of  the  engineering  problem 
presented  in  the  construction  of  these  piers.  Here  we  have  13,000  cubic 
yards  of  masonry,  which  must  be  of  the  most  compact  and  solid  nature, 
weighing  in  the  aggregate  between  27,000  and  30.000  ton?,  all  of  which 
must  be  placed  in  position  80ft.  deep  in  sand  under  water,  within  three 
consecutive  months,  in  a  river  with  a  current  running  four  to  five  miles 
an  hour. 

We  will  now  endeavour  to  give  some  idea  of  the  means  by  which  the 
substructure  of  these  giant  piers  will  be  erected.  Around  the  site  of  the 
pier,  a  number  of  screw  piles,  16in.  in  diameter,  will  be  sunk.  These  can 
be  rapidly  screwed  into  the  sand  and  forced  dosvn  to  the  rock.  On  these 
piles  a  strong  framework  of  timber  will  be  erected,  within,  and  supported 
by  which,  a  huge  boiler-iron  caisson,  well  strengthened  by  angle  iron  bars 
placed  horizontally  around  it  about  three  feet  apart  on  its  inner  surface, 
will  then  be  put  together  with  screw  bolts.  This  caisson  is  simply  intended 
to  be  used  as  an  iron  curtain  of  an  elliptical  shape,  open  at  the  bottom,  and 
being  considerably  larger  than  the  intended  pier,  will  completely  surround 
it.  It  is  not  the  design  to  pump  the  water  out  of  it,  and  hence  it  is  not 
braced  across  from  side  to  side,  but  is  simply  designed  to  exclude  the  sand. 
It  will  be  suspended  from  the  wooden  framework  by  a  number  of  rods 
which  will  be  worked  by  screws  above,  and  by  which  it  will  be  lowered 
into  the  sand.  It  will  be  hell  against  the  current  by  chains  until  it  sinks 
by  its  own  weight  into  the  sand.  When  it  has  sunk  to  a  sufficient  depth, 
the  work  of  pumping  out  the  sand  is  commenced,  which  will  be  done  with 
powerful  sand  pumps,  and  as  the  caisson  will  be  slightly  larger  at  the 
bottom  than  at  the  top,  its  inclined  sides  w'ill  facilitate  its  sinking  as  the 
sand  within  is  removed.  In  this  way  it  will  finally  be  sunk  to  the  rock, 
and  reaching  above  the  surface  will  completely  enclose  the  water  withia 
it.  The  sand  being  removed  from  the  rock,  a  bed  of  concrete  mortar  will 
be  spread  over  the  rock  and  carefully  levelled  oft'.  This  mortar  bed  will 
be  one  or  two  feet  in  thickness  above  the  highest  parts  of  the  rock. 
Things  being  thus  arranged  to  receive  the  pier,  a  portion  of  the  down 
stream  end  of  the  caisson  will  be  temporarily  removed  to  admit  within  it  a 
huge  flat-bottomed  boat.  This  boat  will  have  its  bottom  constructed  of 
squared  timbers,  placed  solid,  and  of  about  eighteen  inches  in  thickness 
and  thoroughly  caulked.  It  will  form  the  basis  of  the  pier — wood,  as  our 
readers  are  doubtless  aware,  being  practically  indestructible  under  water. 
The  sides  of  the  boat  will  be  nearly  vertical,  and  made  of  strong  timbers 
and  plank,  and  caulked  tight.  In  this  vast  vessel,  the  interior  of  which 
will  be  of  the  size  and  shape  of  the  intended  pier,  the  masonry 
work  of  the  pier  will  be  laid  as  fast  as  ten  or  twelve  steam 
hoisting  machines  on  the  frameworks  above  can  supply  stone  and  other 
materials  to  the  masons  working  within  it.  As  the  masonry  progresses 
the  boat  slowly  settles  down  with  its  gigantic  load,  and  as  it  sinks  the 
sides  are  built  up  to  exclude  the  water,  and  will  ultimately  reach  a  height 
of  100ft.  It  is  estimated,  when  about  40ft.  of  the  pier  has  been  con- 
structed,  the  boat  will  have  reached  the  bed  prepared  for  it  within  the 
caisson,  and  will  then  rest  upon  the  rock.  The  masonry  will  be  built  up 
rapidly,  the  massive  stones  being  thoroughly  grouted,  course  after  course 
with  hydraulic  cement,  until  the  structure  gradually  emerges  above  the 
surface  of  the  water.  The  sides  of  the  boat  will  be  secured  by  screws, 
which  can  be  loosened  when  the  stonework  has  reached  the  surface ;  the 
boat  will  be  permitted  to  fill  with  water,  when  the  screws  will  be  dis- 
engaged and  the  side  will  he  taken  out.  The  next  step  will  be  to  remove 
the  iron  caisson.  The  screws  supporting  it  will  bt  put  in  motion,  and  it 
will  be  drawn  up  frttoi  the  sand,  unbolted,  and  removed  to  be  used  in  the 
construction  of  the  other  pier.  The  upper  framework  will  then  be  taken 
down,  and  the  screw-piles  withdrawn.  The  pier  will  be  then  completed  a 
few  feet  above  the  surface  of  the  water,  and  will  be  then  left  alone  to 
withstand  the  rush  of  ice  and  flood,  and  will  be  completed  in  proper 
season.  The  construction  of  these  piers  is  certainly  the  most  hazardous 
and  difficult  part  of  the  undertaking,  but  previous  to  the  commencemeni; 
of  the  work,  every  possible  preparation  which  scientific  foresight  can 
suggest  to  insure  against  delay,  will  be  taken. 

Each  of  the  great  spans  will  be  formed  of  four  ribbed  arches  of  cast 
steel,  having  a  rise  of  about  one-tenth  of  the  span.  Each  one  of  these 
will  be  formed  of  two  ribs  placed  7ft.  apart,  one  above  the  other,  and 
strongly  braced  between,  with  diagonal  steel  braces.  The  carriage-way 
and  railways  of  the  bridge  will  be  supported  over  the  wharf  on  either 
side  of  the  river  by  five  stone  arches  of  30ft.  span.  These  terminating 
arches  will  form  an  architectural  feature  of  an  important  character,  and 
will  add  much  to  the  impressive  appearance  of  the  great  structure. 

The  cost  of  the  bridge  and  tunnel,  exclusive  of  real  estate,  is  estimated 
at  5,000,000  dollars.  The  real  estate  will  cost  probably  cost  750,000 
dollars  additional.  It  is  anticipated  that  three  years  will  be  required  for 
its  completion. 
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THE  PALLISER  CONVERTED  GUNS. 

Our  arsenals  and  dockyard?,  our  barbours  and  forts,  can  never  be  deemed 
approaching  to  security  until  something  is  done  with  their  cast-iron 
smooth-bore  guns,  and  the  number  considered,  at  this  inoment  useless,  can 
hardly  be  computed,  our  forts,  everywhere  being  armed  by  these  ineffi- 
cient weapons.  Major  Palliser,  beyond  all  doubt  or  question,  has  practically 
accomplished  what  should  be  done  with  them,  if  the  most  recent  successes 
be  admitted  as  a  test.  T<iking  the  last  example,  we  may  refer  to  the  trials  at 
Shoeburyness  on  the  9th  inst.  of  a  32-pounder,  converted  by  the  Elswick 
Company  by  boring  up  and  lining  in  the  same  calibre  as  before,  namely, 
6'3  inches,  with  a  coiled  wrought  iron  tube.  The  original  service  charge 
of  this  piece  as  a  cast  iron  smooth-bore  gun  was  81b.  of  powder  pro- 
jecting a  321b.  shot.  On  the  day  referred  to  above  seventy  rounds  were 
fired  from  the  converted  arm.  Fifty  of  these  were  with  81b.  charges,  and 
641b.  common  shell,  and  twenty  with  161b.  of  powder  and  801b.  chilled 
iron  shell.  The  range,  with  10  degrees  elevation,  was  about  4,200  yds.,  and 
the  working  of  the  gun  was  admirable  to  the  completion  of  the  experiments, 
when  the  metal  was  so  hot  that  the  hand  could  not  be  borne  upon  it.  The 
object  of  these  experiments  was  to  lay  down  the  range  tables  for  the  gun 
which  will  form  part  of  the  armament  of  Her  Majesty's  frigate  Nelson, 
transferred  by  our  Government  to  the  colony  of  Victoria.  This  vessel  will 
carry  twenty  of  these  64-pounder  Pallisier  guus  on  her  broadsides,  and 
two  7-inch  Palliser  guns  on  her  main  deck  on  pivots.  She  will  also 
carry  on  her  voyage  out  five  Armstrong  muzzle-loading  9-inch  12j-ton 
guns  in  her  hold,  which  are  to  be  mounted  for  the  harbonr  defence  of 
Melbourne.  The  inventions  brought  forward  by  Major  Palliser  having 
been  so  strikingly  opposed  to  the  accepted  opinions  of  the  iron-workers 
and  mechanicians  of  the  day,  as  v.'ell  as  to  prevailing  interests,  the  strongest 
opposition  has  been  met  with  and  unusal  and  lengthened  delay  has 
occurred.  Such  has  been  the  case  with  his  chilled  shot  and  his  screw  bolts, 
no  one  believing  that  brittle  cast-iron  could  be  made  a  mnre  efficient 
material  for  shot  for  penetrating  armour-plates  than  tough  steel. 

The  enormous  strength  of  a  coiled  iron  tube  per  se  has  been  experi- 
mentally proved  by  Jlajor  Palliser  on  a  small  scale,  and  he  has  found  that  a 
tixbe  equal  in  thickness  to  the  radius  of  the  bore  withstood  charges  which 
burst  oast-iron  guns  of  the  same  calibre  with  the  usual  thickness  of  metal, 
i.e.,  1-2"  times  the  diameter  of  the  bore.  To  refer,  however,  more  directly  to 
the  main  experiments  upon  which  the  reliability  of  the  Palliser  guns 
depend,  we  may  take  first  the  case  of  the  68-pounder  converted  by  the 
Government  in  1862  into  a  9-inch  sniooth  bore.  This  gun  passed  thi'ough, 
without  bursting,  the  ordinary  test  to  destruction  of  cast-iron  strengthened 
gun,  viz.,  100  rounds,  with  the  service  charge  of  161b.  of  powder,  increas- 
ing evei-y  ten  rounds  the  weight  of  shot  by  an  additional  68-pounder. 
Thus  the  first  ten  rounds  would  be  with  one  shot ;  the  second  with  two 
=  1361b. ;  the  third  with  three  =  204  ;  and  so  on  up  to  the  last  ten,  which 
were  with  ten  shots,  or  6801b.  weight  of  metal.  The  recoil  of  the  Palliser 
gun  under  this  frightful  charge  was  so  violent  that  several  carnages  were 
smashed,  and,  finally,  when  the  piece  was  slung,  it  pitched  out  of  the  chains 
and  bm-ied  its  muzzle  upwards  of  two  feet  in  the  ground,  but  suffered  no 
injury  whatever  itself.  It  is  always  considered  that  the  increased  weight 
of  shot  is  the  greatest  cause  of  the  destruction  of  the  ai-m,  and  no  cast-iron 
gun  has  ever  endured  such  a  test.  If  an  inordinately  large  charge  of 
powder  combined  with  heavy  shot  be  considered  a  severer  trial,  the  Palliser 
guns  have  come  out  of  that  ordeal,  too,  with  flying  colours.  A  32-pounder 
converted  into  a  rifled  64-pounder  has  been  subjected  to  every  conceivable 
hardship.  Thus,  after  numerous  and  trying  tests,  such  as  firing  with  the 
shot  half  rammed  home,  with  air  spaces  between  the  shot  and  the  powder, 
or  firing  shells,  with  161b.  charges,  purposely  burst  in  the  gun — the  charge 
was  increased,  by  51b.  at  a  time,  from  101b.  up  to  301b.  of  powder,  fifteen 
rounds  of  each  series  being  fired  with  rifle  projectiles  increasing  from  501b. 
to  1501b.  in  weight.  At  last  the  cast-iron  casing  or  original  fabric  of  the 
gun  cracked  under  a  charge  of  301b.  of  powder  and  130-poimder  shot,  but 
this  without  any  explosive  properties  whataver.  There  was  merely  the 
a,ppearanc6  of  a  slight  fissure  on  the  outside  of  the  metal.  The  common 
danger  of  cast-iron  guns  is  thus  obviously  overcome  by  Major  Palliser's 
system,  and  complete  warning  by  fissuring  will  take  place  in  this  class  of 
weapons  at  a  stage  in  the  life  of  the  gun  antecedent  to  a  state  of  absolute 
peril  to  the  detachment  of  serving  gimners.  The  coiled  wrought-iron  barrel 
lining  the  piece  was  bulged  in  the  instance  referred  to  fully  a  quarter  of  an 
inch,  but  there  was  no  sign  of  the  least  fracture  in  it.  Had  this  been  a  steel 
or  ordinary  iron  barrel,  it  would  undoubtedly  have  cracked  instead  of 
stretching,  in  which  case  the  g\in  would  have  given  way  instantaneously 
and  explosively.  Considering  this  was  a  private  experiment  of  Major  Pal- 
liser, it  must  be  conceded  to  him  that  ho  has  fairly  demonstrated  on  a 
large  scale  the  extraordinary  endurance  and  reliability  of  what  is  technically 
termed  a  coiled  wrought-iron  tube.  It  is  now  just  thirteen  j'ears  since  he 
commenced  constructing  his  guns  with  coiled  tubes  which  were  then  in 
their  smaller  conditions  as  adapted  to  fowling-pieces  known  in  the  sporting 
gun  trade  as  "  twist  "  barrels,  the  fundamental  principle  of  construction 
being  in  both  oases  the  same,  namely,  the  obtaining  of  a  gi-ain  in  the  iron 
I'unning  spirally  round  the  boro,     This  is  the  common  principle,  the  deve- 


lopment of  which,  on  the  large  scale  of  coiled  tubes  for  heavy  ordnance, 
was  acconiplished  in  the  first  instance  by  Sir  William  Ai-mstrong.  -  ■    -  ""*" 

The  last  experiment  with  the  Palliser  guns  for  endurance  took  place 
about  a  month  ago,  and  this  was  also  a  private  one.  The  arm  was  a 
10-inch  shell  gun  converted  into  an  8-inch  rifled  gun  at  the  Elswick 
factory.  It  was  fired  at  the  Arsenal  proof  cells,  being  placed  at  the 
bottom  of  a  platform,  inclined  at  about  15  degrees.  Two  rounds  were 
fired  with  37ilb.  of  powder  and  180-ponnder  shot,  and  fifty  rounds  with 
301b.  charges  and  the  like  shot.  At  the  conclusion  of  the  experiments 
the  gun  was  not  strained  or  injured.  It  recoiled  from  30  to  40ft.  up 
the  plane;  and  it  is  true  to  the  letter  to  say  that  no  gun,  whether  of 
cast  or  wrought  iron,  of  the  same  weiglit  has  ever  been  tried  with  such 
enormous  charges.  The  weight  of  this  converted  Palliser  gun  is  41- 
tons,  and  the  above  firing  charges  of  30!b.  are  the  same  as  those  for 
the  8-inch  wrought-iron  Woolwich  muzzle-loader,  weighing  9  tons,  and 
throwing  the  sairre  weight  of  shot  (1801b.) 

This  mode  of  conversion,  which  may  now  be  said  to  be  properly  per- 
fected, is  a  straightforward  mechanical  work.  A  cylindrical  cut  is  taken 
down  the  bore  of  the  cast-iron  gun,  and  a  cylindrical  tube,  slightly 
smaller",  is  passed  down  and  retained  in  its  place  by  a  screw-collar  at 
the  muzzle.  This  tube  is  then  brought  to  a  mechanical  fit  by  what 
is  termed  a  "setting-out"  proof.  The  gun  is  finally  bored  to  remove 
the  bulge,  and  then  rifled.  Major  Palliser  also  takes  advantage  of 
the  principle  which  he  introduced  in  his  screw  bolts  to  further  secure 
the  full  longitudinal  strength  of  the  material  of  his  gun.  This  mode 
of  closing  the  breech  of  his  tubes  has  been  adopted  by  the  govern- 
ment in  all  their  wrought-iron  artillery,  and  is  quite  as  important  in 
respect  to  the  construction  of  cannon  as  it  is  in  the  bearing  of  strain 
in  the  screw  bolts,  tending  in  the  highest  degree  to  the  safety  and  longe- 
vity of  the  gun  ;  in  fact,  in  itself,  it  would  constitute  all  the  difference 
between  the  blowing  off  the  breech  of  a  piece  not  so  constructed  and  the 
perfect  endurance  of  another  so  constructed,  although  both  weapons  were 
otherwise  alike. 

In  respect  to  the  expei'iments  we  have  noticed,  we  ought  to  observe  the 
great  strength  of  our  English  powder-,  and  in  all  comparisons  of  gunnery 
experiments  v;ith  those  of  foreign  countries  this  difference  should  not  be 
lost  sight  of.  About  1859-1861  numerous  experiments  were  instituted  in 
rifiing  our  cast  iron  32-pounders.  Of  these  the  greater  proportion  burst 
after  a  limited  number  of  rounds  with  51b.  or  61b.  charges  projecting  shot 
of  from  501b.  to  601b.  On  the  other  hand,  we  read  of  the  French  firing' 
161b.  of  powder  from  a  hooped  cast  iron  gun  of  the  same  calibre,  and 
projecting  84- pounder  shot;  and  of  the  Italians  firing  171b.  of  powder  and 
110-pounder  shot  from  32-pounder  cast  iron  rifled  guns.  Now,  both  the 
Italian  and  English  guns  have  been  made  at  the  same  works,  those  of  the 
Lowmoor  Company.  In  reality,  the  destructive  eflfect  of  161b.  of  French 
powder  is  the  equivalent  of  61b.  of  English  powder  with  the  same  weight 
of  projectile  to  move.  Some  French  powder  has  lately  been  tried  from  our 
9-inch  Woolwich  gun,  and  it  has  given  a  velocity  to  the  projectile  of 
1,150ft.  per  second  as  compared  with  1,300ft.  by  English  powder*.  When 
it  is  remembered  that  the  effects  of  shots  vary  as  the  squares  of  their 
velocities,  it  will  be  seeir  that  the  vis  viva  or  working  power  accumulated 
in  an  English  shot  is  as  169  to  133  for  that  of  a  French  one. 

Major  Palliser's  plan  for  converting  the  existing  stock  of  cast  iron  guns 
being  established,  and  entirely  admitted  by  the  Government,  it  is  to  be  hoped 
that  the  necessary  funds  for  putting  it  into  practice  may  be  at  once  voted- 
Until  this  conversion  is  carried  out,  our  forts  are  practically  defenceless 
against  existing  foreign  fleets. 


THE  AMERICAN  IRONCLAD  RAM  "DUNDERBERG." 
The  Dunderherg,  which  has  lately  been  purchased  by  the  French  Govern- 
ment from  its  builder,  Mr.  W.  H.  Webb,  has  just  made  its  first  trip  across 
the  Atlantic,  and  the  following  are  some  particulars  respecting  the  vessel 
and  her  voyage  ; — 

The  Dunderherg  mounts  18  guns — four  15-inch  and  fourteen  11-inch. 
She  was  launched  on  the  22nd  of  July.  1865.  Her  dimensions  are  as 
follows  :— Extreme  length,  380-04ft.;  extreme  beam,  72-lOfl. ;  depth  of 
main  hold,  2r07ft. ;  height  of  casemate,  7-09ft.  ;  length  of  ram,  50; 
draught  when  ready  for  sea,  21;  displacement,  7,000;  tonnage,  5,090; 
weight  of  iron  armour,  1,0001b. 

She  has  six  main  and  two  donkey  boilers.  Her  actual  horse- 
power is  5,000;  ber  nominal  hor-se-power  is  1,500.  She  is  built  of  the 
isest  of  choice  timber.  Her  bottom  is  flat,  her  sides  angular,  and  sur- 
mounted by  the  casemate  for  her  battery.  Her  hull  is  built  of  square  logs, 
securely  bolted  together,  and  the  seams  caulked  inside  <ind  out.  The 
entire  structure  is  strongly  trussed  with  diagonal  braces  of  iron  fastened 
outside  the  solid  frame.  The  bulkheads  are  built  longitudinally,  as  well 
as  transversely,  enclosing  the  engines  and  at  the  same  time  furnishing 
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ample  space  for  the  coal  bunkers,  whicli  when  filled  with  coal  give  addi- 
tional security  to  tlie  engines  and  boilers  in  action. 

The  ram  is  a  portion  of  the  ship,  and  is  not  bolted  cr  secured  as  is 
generally  done.  It  is  the  bow  fiishioned  into  a  powerful  battering-ram. 
To  form  it  the  vessel  is  filled  in  for  50ft.  with  a  solid  mass  of  timber, 
which  is  armoured  with  a  wrought-iron  jacket  or  front  piece  to  protect  it 
not  only  from  a  shot  but  any  abrasion  by  contact. 

The  engine  department  proper  is  supplied  with  several  powerful  pumps, 
intended  for  clearing  the  ship  of  water  in  case  of  leak  and  protecting  her 
in  case  of  fire.  There  are  also  two  sets  of  large  hand-pumps  and  two 
eight-inch  steam-pumps,  which  work  independent  of  the  engine  and  its 
numerous  pumps.  One  of  Normandy's  condensers  supplier,  if  necessary, 
2,000  gallons  of  good  drinking  water  per  day. 

The  armour  plates  weigh  1,000  tons.  They  are  manufactured  in  slabs 
of  hammered  iron,  3J  inches  in  thickness,  and  12  to  15  feet  in  length,  and 
3  feet  in  width.  They  are  placed  vertically,  therein  differing  from  other 
ironclads,  on  which  the  plates  are  placed  horizontally. 

The  pilot-house  is  on  the  forward  upper  deck  of  the  casemate.  It  is 
8  feet  in  height  and  11  feet  in  diameter. 

The  engines  were  built  by  John  Roach  and  Son,  of  the  Etna  Ironworks, 
New  York,  under  the  superintendence  of  experienced  engineers,  acting  on 
behalf  of  the  Government  and  of  Mr.  Webb.  They  are  the  most 
powerful  that  have  been  built  in  the  United  States,  and  will  make  60 
revolutions  per  minute  on  251b.  of  steam,  two  small  engines  working  the 
valve  gear. 

The  pumping,  condensing,  and  circulating  engines  will  run  at  45  revo- 
lutions per  minute.  The  furnaces  are  arranged  in  two  tiers,  with  two 
furnaces  to  each  boiler.  The  donkey  boilers  have  four  furnaces  each.  The 
funnel  is  13ft.  in  diameter,  and  at  the  point  where  it  passes  through  the 
gun-room  it  is  shot-proof.  It  contains  a  grating  to  prevent  anything  from 
coming  down  upon  the  engines. 

Tlie  coal  bunkers  have  a  capacity  of  1,000  tons,  sufficient  for  twelve  or 
fifteen  days. 

The  Dimderlerg  first  set  out  on  the  4th  of  July,  but  had  only  advanced 
about  sixty  miles  when  the  reversing  gear  of  the  engines  broke  down,  and 
she  had  to  return  to  New  York.  She  finally  started  on  the  19th  of  July, 
and  arrived  at  Cherbourg  on  the  3rd  of  August,  making  the  trip  in  14  days, 
17  hours,  or  an  average  of  about  Si  knots  per  hour. 


THE  "ALBERT  GOLD  MEDAL." 
The  Council  of  the  Society  of  Arts,  under  the  presidency  of  his  Royal 
Highness  the  Prince  of  Wales,  has  recently  announced  the  award  of  the 
annual  grant  of  the  "  Albert  Medal"  to  William  Fothergill  Cooke,  Esq., 
and  Charles  Wheatstone,  F.R.S.,  for  their  joint  labours  in  the  introduc- 
tion of  the  electric  telegraph  in  the  year  1837.  The  medal  itself  is  a  work 
of  high  art  by  Wyon,  and  bears  one  of  the  best  likenesses  of  the  lamented 
Prince  that  has  been  attained.  In  its  execution  and  unusual  dimensions 
it  is  in  every  respect  worthy  of  the  object  to  which  it  has  been  dedicated, 
and  of  the  great  and  good  Prince,  whose  memory,  as  the  friend  and  patron 
of  the  society  over  which  he  presided  for  eighteen  years,  it  is  intended 
to  preserve.  The  origin  of  the  "  Albert  Medal "  is  but  little  known, 
and  we  extract  from  the  "  Society  of  Arts"  journal  for  the  13th  Feb., 
1863,  the  following  condensed  account:  —  "At  a  general  meeting  of  the 
society,  specially  convened.  Sir  Thomas  Phillips  in  the  chair,  held  on  the 
21st  of  March,  1862,  the  following  resolution  was  passed  unanimously  : — 
'That,  cordially  approving  of  the  address  of  condolence  presented  by  the 
Council  to  the  Queen,  and  also  of  the  vote  of  1,000  guineas  from  the 
funds  of  the  society  to  the  National  Memorial,  the  members  of  the  Society 
of  Arts,  in  this  general  meeting  assembled,  are  anxious  further  to  record 
their  deep  sense  of  the  irreparable  loss  which  the  society,  in  common  with 
the  Queen  and  nation  has  sustained  by  the  most  afflicting  dispensation 
which  has  deprived  it  of  its  illustrious  president,  the  Prince  Consort ; 
and  this  society,  being  under  peculiar  obligations  to  his  Royal  Highness, 
whose  zealous  devotion  to  its  interests  was  unceasing  during  the  eighteen 
years  of  his  enlightened  presidency,  the  members  desire  to  testify  their 
estimation  of  his  great  services  and  high  qualities  by  having  a  special 
memorial  for  the  society,  and  that  the  Council  be  requested  to  consider 
the  most  appropriate  form  of  the  memorial,  and  bring  the  matter  before 
a  meeting  of  the  members  at  a  fitting  time.'  The  Council  have  had  the 
foregoing  resolution  under  their  consideration,  and  they  recommend  that 
the  memorial  consist  of  a  bust  of  his  Royal  Highness  in  marble,  to  be 
placed  iu  a  suitable  manner  in  the  great  room  of  the  society,  and  that  the 
funds  be  raised  by  subscription  amongst  the  members,  ar.d  that  any  sur- 
plus funds  not  required  for  that  object  be  applied  in  such  manner  as  tho 
subscribers  may  direct;  and  the  Council  are  of  opinion  that  a  gold  medal, 
to  be  called  the  Albert  Medal,  should  be  provided  by  the  society,  to  be 
awarded  by  the  Council,  not  oftcner  than  once  a  year,  '  for  distinguished 
merit  iu  promoting  arts,   manufactures,  or    commerce.'     It  would    be  a 


valuable  medal— one  worth  striving  for— not  a  small  mark  of  honour ; 
one  which  all  might  be  proud  to  obtain.  A  medal  to  be  denominated  the 
Albert  Medal  «  ould  be  as  greatly  coveted  as  the  Copley  Medal  of  the  Royal 
Society.  That  was  a  medal  which  was  open  to  men  in  all  branches'  of 
science,  and  of  all  nations." 

The  propositions  were  carried  with  cordial  unanimity. 

The  President  of  the  Council,  in  his  address  to  the  "last  general  meeting 
of  the  society,  announces  the  grant  of  the  "  Albert  Medal "  for  the  present 
year,  and  recalls  to  the  memory  of  its  members  the  names  of  tlie  great 
men  whose  public  services  and  high  merits  have  been  recognised  by  tlie 
award  of  the  "Albert  Medal"  since  its  foundation.  We  extract  the 
following  passages  :—"  The  Albert  Medal  has  this  year  been  awarded  to 
Mr.  W.  Fothergill  Cook  and  Professor  Cliarh  s  Wheatstone,  F.U.S.,  in 
recognition  of  their  joint  labours  in  establishing  the  first  electric  tele- 
graph. It  will  be  remembered  that  the  first  Albert  Medal  was  awarded,  in 
1864,  to  Sir  Rowland  Hill,  K.C.B.,  '  for  his  great  services  to  arts,  manu- 
factures, and  commerce,  in  the  creation  of  the  penny  postage,  and  for  his 
other  reforms  in  the  postal  system  of  this  country,  tlie  benefits  of  which 
have,  however,  not  been  confined  to  this  country,  hut  have  extended  over 
the  civilized  world.'  The  second  medal  was  awarded,  in  1865,  to  his 
Imperial  Majesty  the  Emperor  of  the  French,  '  for  distinguishad  merit  in 
promoting,  in  many  ways,  by  his  personal  exertions,  the  international 
progress  of  arts,  manufactures,  and  commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  art,  his  enlightened  commercial 
policy,  and  especially  by  the  abolition  of  passports  in  favour  of  British 
subjects.'  The  third  medal  was  awarded  in  1866,  to  Professor  Farada}^ 
D.C.L.,  F.R.S.,  for  '  discoveries  in  electricitj-,  magnetism,  and  chemistry, 
which  in  their  relation  to  the  industries  of  the  world,  have  so  largely  pro- 
moted arts,  manufactures,  and  commerce.'  The  Council  think  it  right  to 
remind  the  members  of  these  several  awards,  in  order  to  keep  in  their 
recollection  the  very  high  standard  of  merit  which  they  are  intended  to 
mark.  In  making  the  award  this  year,  the  Council  were  placed  in  a  some- 
what peculiar  position,  inasmuch  as  by  the  terms  upon  which  the  medal 
was  established  they  could  only  make  one  award,  whilst  the  great  object 
accomplished  was  due  to  the  combined  labours  of  two  men.  They  felt, 
however,  that  so  great  a  national  work  as  the  electric  telegraph  was  espe- 
cially worthy  of  reward  by  this  society,  and  that  the  Albert  Medal  could 
not  be  more  worthily  bestowed  than  in  recognition  of  the  services  of  those 
to  whom  the  introduction  of  the  telegraph  was  due.  The  award  having 
been  made,  they  have  directed  that  the  medal  be  stiuck  in  duplicate,  and 
a  copy,  with  a  suitable  inscription,  be  presented  to  each  of  the  above' 
named  gentlemen.  The  Council  feel  assured  that  in  selecting  the  intro- 
duction of  telegraphy  for  the  award  of  the  Albert  Meda),  they  will  have 
the  unanimous  concurrence  of  the  members  of  the  society." 


ENGINEERING   etc,    IN    SCOTLAND. 
The  New  Works  op  the  Clyde  Tetjst  at  Daljiijie. 

Amongst  the  most  noteworthy  recent  undertakings  of  the  Clyde  Navi- 
gation Trustees,  are  their  extensive  works  at  Dalmuir.  For  some  time 
past  these  important  ranges  of  buildings  must  have  caught  the  attention 
of  steamboat  passengers  up  the  river  Clyde  from  Renfrew.  They  form  a 
good  illustration  of  that  judicious  foresight  and  wise  liberality  which  have 
made  the  river  Clyde  and  City  of  Glasgow  what  they  are,  and,  as  they 
have  now  nearly  reached  completion,  a  few  words  may  be  said  descriptive 
of  their  form  and  purposes. 

The  works  are  situated  on  the  north  bank  of  the  Clyde,  southwards 
from  Dalmuir  Railway  Station,  and  occupy  eight  acres  of  ground  which 
were  many  years  ago  the  site  of  Messrs.  Tennent's  chemical  works.  It  is 
said  that  the  smoke  and  effluvia  from  that  establishment  did  so  much 
damage  to  the  crops  in  the  surrounding  land,  and  laused  the  farmers  so 
vehemently  to  protest,  that  the  proprietor  of  the  estate  would  on  no 
account  think  of  renewing  Messrs.  Tennent's  lease,  and  consequently  that 
firm  removed  their  manufactory  to  St.  Rollox,  where  they  still  carry  on 
their  prosperous  business.  After  their  removal  it  was  rumoured  that  the 
chemical  refuse  which  was  left  at  the  place  was  of  si  powerful  and  peculiar 
a  nature  that  it  would  gradually  dissolve  whatever  it  came  into  contact 
with,  but  the  foundations  of  the  Clyde  Trust  works  have  been  guarded  to 
a  great  depth  so  as  quite  to  avoid  the  possibility  of  any  such  danger.  It 
is  now  nearly  three  years  since  the  building  of  the  works  was  commenced, 
and  though  they  are  not  yet  entirely  finished,  some  parts  of  them  have 
been  in  active  operation  for  about  a  twelvemonth,  and  give  a  very  satis- 
factory idea  of  the  great  benefit  and  usefulness  which  may  be  expected 
when  all  the  departments  ai-e  completed.  By  means  of  their  accommoda- 
tion and  varied  appliances  at  Dalmuir  the  trustees  will  be  enabled  in 
future  to  manage  for  themselves  all  kinds  of  repairs  and  works,  instead  of 
being  at  the  disadvantage  and  additional  expense  of  contracting,  as 
hitherto,  with  various  firms  on  the  Clyde  to  manage  these  matters  for 
them.  The  buildings  form  a  square,  and  are  uniform  in  their  design,  the 
windows  and  doors  on  the  different  sides  being  equally  spaced,  and  the 
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various  divisions  otbeiwisc  alike  in  their  general  exterior  appearance. 
Some  idea  of  the  size  of  the  works  may  be  conveyed  by  the  fact  that  the 
two  side  walls  which  enclose  them,  running  north  and  south,  are  nearly 
five  hundred  and  fifty  feet  long,  and  that  on  the  western  side  there  is  a 
continuous  range  of  buildings  to  the  extent  of  347  feet.  On  the  eastern 
side  of  the  works  are  the  store  departments,  in  three  division-s  for  oil, 
oakum,  iron,  nails,  &c.  Above  this,  the  drawing  loft,  on  the  spacious  floor 
of  which  new  works  are  mapped  out  or  planned  by  the  draughtsmen,  for 
it  should  be  noted  that  there,  is  accommodation  for  devising  and  making 
to  some  considerable  extent  if  necessary,  as  well  as  for  the  more  immediate 
object  of  repairing  damages  caused  by  perpetual  wear  and  tear  upon  the 
property  of  the  Trust.  The  model  and  pattern  lofts  terminate  the  eastern 
row  of  buildings,  witli  the  exception  of  a  shed — for  preserving  blocks  of 
timber  dry — which  stands  apart  to  the  south  ;  and  below  the  model  loft,  and 
of  the  same  size,  is  the  commodious  joiners'  shop,  with  appropriate  benches 
and  tools. 

Before  passing  over  to  notice  the  western  block  of  buildings,  we  come 
upon  the  slip  dock,  which  intervenes.  There  is  first  a  small  slip  about 
230  feet  in  length,  for  punts,  of  which  there  are  between  three  and  four 
hundred  belonging  to  the  Clyde  Trust.  About  twenty  of  these  have  to  be 
repaired  every  week.  Beyond  the  punt  slip  is  a  much  larger  one,  427 
feet  in  length,  capable  of  taking  up  a  craft  of  1,000  tons.  The  largest  of 
the  Trust's  present  barges  (No.  8)  are,  however,  within  700  tons.  The 
peculiar  construction  of  the  vessels  for  which  it  is  meant,  necessitates  that 
this  slip  should  be  somewhat  uncommon,  and  it  is  not  only  so,  but  unique 
and  ingenious.  In  most  slips  there  is  a  central  rail  with  "ratchets  "  into 
which  a  "pawl"  on  tlie  cradle  works  while  the  vessel  is  being  drawn  up 
from  the  water,  besides  two  side  rails,  but  in  this  case  the  central  rail  is 
dispensed  with,  and,  instead,  the  side  rails  are  provided  with  "ratchets," 
which  prevent  the  cradle,  with  the  boat  resting  on  it,  from  sliding  back 
into  the  water.  This  absence  of  the  central  rail  is  made  necessary 
by  the  fact  that  the  hopper  barges  and  deepeners,  for  which  the  dock 
and  slip  will  be  employed,  have  no  bottom  keel,  but  two  bilge  keels,  which 
allow  their  bottoms  to  open  out  and  empty  themselves  when  full  of  mud 
or  other  cargo.  The  slip  is  wrought  by  hydraulic  power.  The  engine 
for  the  pumps  and  the  apparatus  for  this  work,  which  were  furnished  by 
Messrs.  A.  More  and  Son,  of  Glasgow,  are  placed  in  a  house  built  for  the 
purpose  at  the  north  end  of  the  dock.  The  engine  is  40  horse-power 
nominal,  and  the  hydraulic  machine  is  equal  to  800  tons.  The  portable  rods 
used  in  tlie  operation  are  twelve  feet  in  length.  The  boiler  is  a  "patent 
two-flue  "  by  Mr.  Wm.  Wilson,  of  Lilybank  Foundry.  The  docks  on  either 
sides  of  the  slips  are  capable  of  holding  two  or  three  barges,  and  on  the 
platform  near  by  stands  a  crane  of  30  tons.  Above  the  ship  are  well- 
lighted  sheds,  where  the  carpenters  have  the  advantage  of  working  com- 
fortably under  cover.  A  well  about  9  feet  in  diameter  is  being  dug  in  the 
northern  part  of  the  area,  so  as  to  secure  an  abundant  supply  of  pure 
water  for  drinking  and  cooking  purposes.  It  is  being  made  in  the  modern 
and  approved  style — viz.,  that  of  building  the  wall  from  the  top  as  the 
digging  and  pumping  within  it  proceeded.  The  water  for  the  ordinary 
purposes  of  the  work  is  drawn  by  suction  from  the  river.  Part  of  the 
vacant  area  within  the  square  of  workshops  is  set  apart  for  the  storage  of 
buoys,  deepening  buckets,  and  timber,  of  which  there  is  sometimes  a  stock 
worth  about  £2,000  on  hand,  with  an  equal  value  of  the  best  iron.  Near 
the  head  of  the  slips  there  is  also  found,  besides  the  suite  of  carpenter's 
shops,  the  saw-pit. 

Passing  now  to  the  northernmost  section  of  the  western  range  of  build- 
ings, may  be  noticed  novel  plate-furnaces  by  Messrs.  Kelt  and  Duncan, 
ironfounders,  Partick.  By  their  means  a  thick  plate  can  be  melted  to  a 
perfectly  soft  and  pliable  state  in  less  than  ten  minutes  with  a  remarkably 
small  quantity  of  fuel.  In  the  same  section  the  coals  are  stored,  and  here 
also,  for  driving  the  machinery  of  the  works,  are  the  large  engines,  which, 
with  the  boilers,  shaftings,  and  the  saw  mill,  were  supplied  by  Messrs.  VVm. 
Simons  and  Co.,  engineers,  Renfrew.  The  machinery  of  the  engine-shop 
is  made  and  supplied  by  Mr.  Shanks,  of  Johnstone.  The  tools  fitted 
here  comprise  two  vertical  boring  machines — one  of  them  very  powerful, 
having  an  18-inch  spindle,  a  slotting  machine,  an  iron  planing-maehine, 
and  various  lathes,  and  other  appliances.  The  engine  used  in  this  division 
is  60  horse-power  nominal.  Again,  proceeding  southwards,  or  nearer  the 
river,  may  be  noticed  the  smithy,  which  is,  we  believe,  one  of  the  largest 
smithies  in  the  Clyde  district,  being  160ft.  long,  and  having  twenty  fires 
besides  two  steam  hammers  (as  well  as  provision  for  a  third,  if  needed> 
boring  and  cutting  machines,  &c.  Next  we  arrive  at  the  iron-store,  and, 
still  further  south,  at  the  extreme  end  of  the  western  buildings,  is  the 
division  set  apart  for  the  making  and  mending  of  harbour  ferryboats,  and 
other  small  craft,  with  a  large  corner  for  the  repair  of  buoys.  Standing 
apart  from  the  other  buildings,  on  account  of  its  dangerously  combustible 
contents,  is  a  house  for  the  storage  of  tar  and  pitch,  while  immediately  to 
the  north  of  the  entrance- gate  is  a  large  apartment  which  will  be  used  as 
a  dining-room  for  those  connected  with  the  establishment. 

There  are  about  150  men  at  present  employed  in  the  work?,  and  the 


permanent  staff  will  in  future,  we  understand,  be  between  that  number 
and  200.  Besides  the  eight  acres  upon  which  the  works  stand,  the  Clyde 
Trustees  have  purchased  two  adjoining  acres  to  the  north,  upon  which  it 
is  expected  they  will  soon  erect  a  block  of  workmen's  houses,  capable  of 
accommodating  80  families.  The  works  are  managed  by  Mr.  Charles 
Duncan,  and  have  been  erected  under  the  superintendence  of  Mr.  Reid,  oi> 
whom  they  reflect  credit.  Mr.  W.  L.  Balfour  is  the  clerk  of  the  works, 
and  to  his  courtesy  and  attention  in  the  capacity  of  cicerone  we  were  in- 
debted on  the  occasion  of  our  visit. 

We  understand  that  the  Lord  Provost  and  magistrates  will  shortly 
pay  an  official  visit  to  the  works. 

Notes  ok  Shipbuilding  and  Maeine  Engineeeik&  on  the  Clyde. 
Launch  op  the  "  Deniiaek,"  at  Renfrew. 
On  Thiu-sday,  the  15th  ult.,  Messrs.  Henderson,  Coulton  &  Co.,  launched 
from  their  building-yard,  at  Renfrew,  an  iron  screw  steamer  of  about  80O 
tons,  intended  for  the  Danish  trade,  and  named  the  Denmark;  of  Copenhagen. 
She  was  immediately  hauled  into  the  builders'  tidal  basin  to  receive  her 
boilers  and  machinery,  which  are  on  the  compound  principle,  and  are  100  b.p. 
nominal,  with  surface  condensers.  The  Denmark  will  be  commanded  by 
Cajjtain  L.  H.  Corl,  late  of  the  Phoenix,  built  by  the  same  firm,  well  known 
in  the  Danish  trade,  and  to  whose  order  the  steamer  has  been  built. 

Launch  of  the  "  Jasper,"  at  Greenock. 
On  the  17th  ult.,  Messrs.  Robertson  &  Co.  launched  a  throe-masted  iron 
schooner  for  Messrs.  MoArthur  &  Co.,  for  the  Glasgow,  Greenock,  and 
Liverpool  trade.  She  was  named  the  Jasper  by  Miss  Edith  ]\Ic  Arthm-. 
This  fine  vessel  is  125ft.  long,  24ft.  broad,  16ft.  deep,  is  of  350  tons,  and  is 
intended  to  be  classed  A  A  at  Lloj'd's.  She  will  have  steam  winches  to 
facilitate  loading  and  discharging  cargo.  This  is  the  twelfth  vessel  built  for 
Messrs.  McArthur  &  Co.,  at  Groenock,  and  the  first  iron  sailing  vessel. 

Launch  of  the  "Onyx,'"  at  Pointhouse. 
There  was  launched  on  the  afternoon  of  the  20th  xilt,  from  the  building 
yard  of  ^Messrs.  A.  and  J.  Inglis,  Pointhouse,  an  elegant  iron  twin  screw 
steamer  of  465  tons,  builder's  measurement ;  length,  155ft.  ;  breadth,  25ft.  : 
depth  of  hold,  8ft.  ;  for  Henry  A.  Hardy,  Esq.,  of  Salto,  and  intended  for 
river  traffic  on  the  Uruguay,  South  America.  The  vessel  was  named  the- 
Oni/x  before  leaving  the  ways,  and  was  towed  up  to  the  harl)our  innnediately 
after,  to  receive  her  machinery,  which  has  been  constructed  by  the  builders, 
at  their  engine  works,  Whitehall  Foundry. 

Launch  of  the  "  Ossian." 
There  was  launched  on  the  9th  ult.,  from  the  yard  of  Messrs.  Thomas 
Wingate  &  Co.,   on  the  Clyde,  a  screw  steamer,  named  Ossian.     She  is 
intended  for  the  coasting  trade  at  Campbletown. 

Teial  Teip  op  the  "Hannah  Simons." 
The  new  screw  steamer  Sannah  Simons,  1,000  tons,  just  added  by  Mr. 
Benjamin  Simons,  fruit  importer,  Glasgow,  to  his  fleet  of  Spanish  traders, 
went  down  the  Clyde  on  Tuesday,  the  6th  of  August,  on  a  trial  trip, 
which  proved  highly  satisfactory.  The  Hannah  Simons  is  the  largest 
vessel  owned  in  the  Clyde  engaged  in  this  service. 

Launch  of  the  "Jaquaeete." 
The  twin  screw  steamer  Jaquarete,  launched  by  Messrs.  A.  and  J.  Inglis, 
on  the  18th  of  July,  went  down  the  river  on  Tuesday  the  20th  ult.^  ors 
her  trial  trip,  having  on  board  Benjamin  Isaac,  Esq.,  of  London,  owner  of 
the  vessel,  and  several  other  gentlemen  interested  in  the  South  American 
trade.  In  running  the  measured  distance  between  the  Cloch  and  Cumbrae, 
she  attained  a  speed  of  8i  kr  ots.  This  was  regarded  as  highly  satisfac- 
tory, considering  that  the  vessel  was  loaded  with  170  tons  dead  weight  of 
coals  and  stores.  Tlie  machinery  consists  of  two  pairs  of  diagonal  con- 
densing engines  of  50'hor.=e  power  collectively,  one  pair  applied  to  each 
propeller,  working  independently.  The  Jaquarete  will  sail  for  Buenos 
Ayres  in  the  course  of  a  few  days,  under  the  command  of  Captain 
McKinnett. 

McHaffie's  Patent  Malleable  Cast  Iron. 
In  the  Artizan  of  June  last  we  referred  to  the  increasing  number  and 
variety  of  the  applications  of  this  metal  to  manufacturing  purposes,  and 
that  it  is  distinguished  for  its  extraordinary  durability  and  immunity  from 
breakage,  and  that  it  is  being  made  to  serve  as  a  substitute  for  both  wrought 
iron  and  steel.  In  paying  a  visit  the  other  day  to  the  works  of  Messrs. 
McHaffie,  Forsyth,  and  Miller,  Glasgow,  we  witnessed  a  very  important 
application  of  this  remarkable  metal  to  the  construction  of  cylinders  of 
some  large  hydraulic  cotton  presses  for  India,  the  length  of  these  cylinders 
is  13ft.,  the  diameter  to  suit  an  llin.  ram,  the  thickness  of  metal  being 
only  2iiii.>  which  thickness  has  been  arrived  at  by  calculating  a  ])ressure 
of  three  tons  per  square  inch :  this  is,  however,  considerably  above  thf 
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pressure  to  be  employed,  the  thickness  of  metal  is  greater  than  would  have 
been  used  had  the  actual  working  pressure  been  adopted  as  the  basis  ot':he 
calculation;  still,  even  with  the  increased  thickness,  a  remarkable  contrast 
exists  between  it  and  the  thickness  considered  necessary  for  an  ordinary 
cast-iron  cylinder  to  do  the  same  work,  as  the  latter  would  be  about  8Vin. 
— an  important  experiment  bearing  upon  the  application  of  this  metal  to 
hydraulic  cylinders  will  also  be  found  cited  in  our  issue  for  June  last.  We 
understand"  that  Messrs.  Nasmyth,  Wilson,  and  Co.,  of  Manchester,  the 
engineers,  who  have  ordered  the  cylinders  under  notice,  have  given  the 
preference  to  this  metal  after  the  most  careful  consideration,  and  in  the 
knowledge  of  the  frequent  breakage  of  the  cast-iron  cylinders  of  cotton 
presses,  which,  under  any  circumstances,  a  serious  enough  matter,  becomes 
especially  disastrous  when  occurring  in  India,  so  distantly  removed  from 
any  locality  possessing  the  necessary  facilities  to  make  good  the  damage. 
It  is  satisfactory  to  know  that  in  sending  such  work  abroad  the  cylinders 
and  other  parts  of  the  presses  may,  when  made  of  this  metal,  be  tbo- 
rougbly  relied  upon  as  capable  of  withstanding  the  heaviest  strains  to 
which  they  may  be  subjected.  On  the  occasion  of  our  visit  to  the  works  a 
piece  of  the  metal  was  knocked  off  in  our  presence  from  one  of  a  promis- 
cuous collection  of  articles  made  from  it,  and,  upon  examining  the  frac- 
ture, we  were  much  struck  with  its  resemblance  to  steel,  from  the  remarkable 
closeness  of  the  grain. 


THE  COAL  BEDS  OF  RUSSIA. 

The  existence  of  coal  in  the  Oural  chain  had  been  long  known.  The 
failui  e  of  forest  wood,  previously  alluded  to,  first  led  to  the  working  of  coal 
mines  "In  these  mountains.  Coal  is  found  on  both  sides  of  the  Oural. 
That  on  the  western  slope  is  of  excellent  quality,  and  already  twelve  large 
coal  beds  have  been  discovered.  The  mine  of  Lunieffsky,  when  worked 
only  to  supply  a  neighbouring  iron  foundry,  yielded  4,800  tons  of  coal 
annually,  but  since  1864  it  has  supplied  in  addition  nearly  20,000  tons  a 
year  to  the  Samolet  Steam  Navigation  Company,  thus  showing  its  capa- 
bility of  meeting  almost  any  demands  likely  to  be  made  upon  it.  On  the 
eastern  slope  of  the  Onral  tha  coal  differs  in  its  most  essential  chara- 
teristics  from  that  on  the  western.  It  is  found  thinly  scattered  over  a 
waste  district,  is  of  inferior  quality,  loses  much  of  its  weight  by  exposure 
to  the  air,  breaks  up  into  small  fragments,  and  is  hence  but  ill  adapted 
for  transportation.     Its  local  value,  however,  still  remains  very  great. 

In  Siberia,  the  government  of  Simbirsk,  and  near  Orenberg,  coal  is  to 
be  found.  A  coal  bed  in  the  south  of  the  Crimea  was  worked  for  some 
time,  but  abandoned  as  not  sufficiently  remunerative.  In  the  Trans- 
Caucasian  district,  at  a  point  about  175  miles  south-west  of  Tiflis,  a  coal 
vein  has  been  discovered  eight  miles  in  length,  at  a  depth  of  from  28ft. 
to  37ft.  below  the  surface.  The  coal  here  is  mixed  with  iron  ore,  and 
can  be  easily  worked,  but  cannot  be  employed  to  advantage  until  the 
country  in  which  it  lies  is  made  accessible  by  railway.  Another  valuable 
coal  bed  lies  under  the  Moscow  and  surrounding  governments.  This 
bed  forms  an  elliptical  basin,  of  which  the  greater  diameter  is  400  miles 
and  the  less  diameter  266  miles.  Near  Moscow,  which  is  the  centre  of 
the  basin,  the  coal  is  as  much  as  1,000ft.  below  the  soil.  This,  together 
with  the  extreme  hardness  of  the  strata,  renders  it  difficult  to  work,  so 
that  the  mineral  is  obtained  chiefly  from  the  edges  of  the  bed,  where  it 
is  found  much  nearer  the  surface,  in  strata  from  a  few  inches  to  Oft. 
thick.  The  coal  is  found  to  contain  41  per  cent,  of  carbon,  and  we 
must  not  omit  the  fact,  significantly  put  forward,  that  it  gives  out  as 
much  gas  as  coal  imported  from  Scotland  for  supplying  the  gasometers. 
We  now  come  to  the  most  valuable  of  the  Russian  coal  deposits 
hitherto  discovered.  It  lies  in  the  government  of  Ekaterinaslaff  and  the 
territory  of  the  Cossacks  of  the  Don,  extending  as  far  as  the  Caspian  Sea. 
Scientific  men,  both  native  and  foreign,  are  agreed  that  coal  might 
be  found  in  abundance  in  upwards  of  a  hundred  places  throughout 
this  extensive  area.  From  one  district  alone  127,300  tons  are  supplied 
annually,  of  which  quantity  five-eighths  are  the  produce  of  a  single  mine. 
This  is  the  combustible  used  on  board  the  steamers  of  the  Black  Sea 
Navigation  Company.  This  coal  is  the  only  example  in  Russia  of  coal 
deposited  during  the  secondary  period,  the  other  beds  belonging  to  the 
tertiary,  and  being  often  of  the  kind  known  as  brown  coal,  between  strata 
of  sand  and  clay.  In  the  Don  Cossack  district  the  coal  varies  from  the 
bituminous  to  the  purest  anthracite.  It  is  worked  at  a  depth  of  280ft. 
below  the  surface,  is  found  in  layers  of  which  the  average  thickness  is 
1ft.  9in.,  and  yields  on  an  average  85  per  cent,  of  carbon.  The  anthracite 
is  occasionally  met  with  so  pure  as  to  give  98  per  cent.  This  coal  field 
will  naturally  have  to  supply  the  railway  from  Moscow  to  Odessa,  its 
nearest  point  being  within  120  miles  of  the  line.  Unlike  the  great  coal 
bed  round  Moscow,  it  is  not  distributed  in  a  regular  basin,  but  in  a  deposit 
at  variable  depths,  showing  frequent  and  abrupt  undulations.  From  the 
advantages  of  its  geographical  position  it  is  easy  to  foresee  the  incalcula- 
ble importance   of  the  Don   Cossack  district.     Nor  is  the   north  of  the 


eniiiiro  wholly  uui-rovidcd  with  fuel  for  future  generations.  From  tho  Jlos- 
cow  deposit  i-uns  a  vein  of  coal  in  a  north-easterly  direction  as  far  as  the 
eastern  shore  of  the  White  Sea.  From  time  to  time  some  landed  proprietor 
has  found  himself  the  fortunate  possessor  of  a  coal  bed  of  no  mean  dimen- 
sions. Thus,  on  the  estate  of  Count  P.  SchouvaloiJ^,  in  the  Government  of 
Kieff,  a  bed  of  coal  has  been  discovered  calculated  to  contain  at  least 
4,000,000  of  tons.  Again,  at  Maleafka,  in  the  Government  of  Taula,  the 
property  of  Count  A.  Bobrinsky,  a  coal  bed  exists  extending  over  an  area 
of  two  and  a  half  square  miles,  and  yielding  annually  11,000  tons.  The 
discovery  of  this  coal  twenty  years  ago  enabled  the  count  to  continue  the 
manufacture  of  beet-sugar,  which  was  at  a  standstill  for  want  of  fuel. 
Maleafka  coal  lies  in  strata  which  shows  a  maximum  thickness  of  21ft., 
gives  32  per  cent,  of  carbon,  and  is  delivered  at  the  pit's  mouth  at  7s.  6d. 
per  ton.  Though  used  exclusively  for  sugar  boiling  up  to  the  present  time, 
it  has  been  found  by  experiment  to  be  adapted  to  heating  locomotive 
engines,  and  an  order  from  the  Taula  Railway  is  now  being  executed.  The 
cost  of  the  coal  when  delivered  at  the  railway  station  will  be  16s.  a  ton, 
owing  to  the  expense  of  carriage. 


LONDON  ASSOCIATION  OF  FOREMAN  ENGINEERS. 


The  half-yearly  meeting  of  this  society  took  place  at  the  London  Coffee 
House,  Ludgate-hill,  on  Saturdaj',  the  6th  ult.  The  chair  was  occupied  on  the 
occasion  by  the  president,  Mr.  .Joseph  Newton,  of  her  Majesty's  Mint,  and  the 
large  assembly-room  was  well  filled.  After  the  minutes  of  the  previous  meeting 
had  been  read  by  the  secretary,  Mr.  David  Walker,  the  auditoi-s,  Messrs.  Dewar 
and  Ross,  pi'oduced  their  report  and  the  balance-sheet.  Both  documents  were 
of  a  satisfactory  character,  although  the  expenditure  since  Christmas,  and  espe- 
ciaih'  as  regarded  allowances  to  unemployed  members,  had  been  unusually  large. 
This  item,  indeed,  amounted  to  £79 ;  but  its  magnitude  was  fully  accounted  for 
by  the  unexampled  depression  which  has  prevailed  during  the  half-j'ear  through- 
out every  branch  of  the  engineering  trade.  In  this  respect,  however,  it  was 
stated  that  symptoms  of  improvement  were  visible,  and  the  fact  that  the 
financial  machinery  of  the  association  had  borne  the  heavy  strain  without 
showing  signs  of  weakness  was  considered  a  proof  of  the  stability  and  value  of 
the  institution.  After  some  little  discussion  the  auditors'  report  was  unani- 
mously accepted.  From  the  balance-sheet  we  transcribe  the  following  sum- 
mary: — General  funds  invested  in  Three  per  Cent.  Consols,  £400;  invested  in 
savings'  bank,  £60  ;  cash  in  Treasurer's  hands,  £3  9s.  2^d.— total,  £463  9s.  2  jd. 
Special  fund  for  superannuation  of  aged  members,  £846.  Tlie  number  of  ordi- 
nary members,  foremen,  and  draughtsmen  at  present  on  the  books  of  the 
society  was  105,  and  that  of  honorary  members,  emploj'ers,  and  scientific  gen- 
tlemen, 53— in  all,  158.  When  these  matters  were  disposed  of,  the  chairman 
proceeded  to  make  a  lengthy  and  interesting  statement  as  to  the  progress  which 
had  been  made  by  himself  and  a  select  committee  in  the  establishment  of  a 
scheme  of  life  assurance,  by  which  they  hoped  to  secure  the  payment  of  £100  at 
the  death  of  every  ordinary  member,  as  a  solatium  to  bereaved  relatives. 
Eventually  the  final  arraugemeuts  for  effecting  this  Christian-like  object  were 
entrusted  to  the  general  committee  of  the  society.  Mr.  William  Naylor,  of  the 
Great  East  Indian  Peninsula  Railway,  next  read  a  practical  paper  on  the  "Con- 
struction of  Steam  Engine  Boilers."  He  confined  his  attention  mainly  to  loco- 
motives, and  illustrated  bis  subject  by  diagrams,  which  assisted  much  in  its 
elucidation.  A  discussion  followed,  and  this  was  shared  in  by  Messrs.  Keyte, 
Irvine,  Gower,  Usher,  Miles,  Sanson,  Vinnicombe,  and  the  chairman.  A  vote 
of  thanks  to  the  author  of  the  paper,  gracefully  acknowledged  by  that  gentle- 
man, concluded  the  proceedings,  and  the  members  separated. 


RoTAii  Aech,t:ological  Society. — The  proceedings  connected  with 
the  visit  of  the  above  institute  to  Hull  were  held  in  the  Reception-room 
at  the  Town  Hall.  The  President  (Lord  Talbot  de  Malahide)  was  supported 
by  the  Mayor  of  Hull  (Mr.  Alderman  Loft),  the  Archbishop  of  York  and 
Mrs.  Thompson,  the  Bishop  of  Lincoln,  the  Dean  of  York  (the  Hon.  A. 
Duncombe),  Christopher  Sykes,  Esq.,  M.P.,  and  many  others.  The 
President  moved  that  the  Archbishop  of  York  should  preside  at  the 
meeting.  Mr  Christopher  Sykes,  M.P.,  seconded  the  motion,  which  was 
carried  unanimously.  The  Archbishop  of  York,  after  some  remarks  upoti 
the  programme  of  the  meeting,  said  :  I  am  struck  with  the  moderation  of 
the  present  race  of  archaeologists  in  fixing  the  limits  of  their  science,  and 
in  the  method  which  they  pursue  within  those  limits.  Archseology  is  a 
science  of  the  most  remote  past,  but  its  general  description  would  include 
the  history  of  languages  and  study  of  ancient  written  records,  or  palaeo- 
graphy. Archaeology  should  be  content  to  separate  herself  from  all  these 
tempting  subjects,  and  to  confine  herself  to  the  study  of  the  works  of 
human  skill,  which  indicate  the  growth  and  social  condition  of  man.  A 
boundary  line  so  artificial  is  likely  to  be  transgressed  from  time  to  time. 
The  charter,  chronicle,  and  will  are  often  appealed  to ;  but  they  are  used  not 
so  much  for  the  written  thought  as  for  tangible  monuments  on  which  they 
may  throw  light ;  and  as  much  for  the  development  of  mind  they  contain, 
as  for  the  account  of  things  produced  by  manual  skill.  The  main  business 
of  archaeology,  we  are  told,  is  the  work  of  men's  hands.  For  my  own 
part,  I  would  venture  to  submit  that  in  studying  all  the  materials  of 
history,  archaeology  would  do  better  still.  The  meeting  was  afterwards 
addressed  by  the  Bishop  of  Lincoln  and  others. 
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MANCHESTER   ASSOCIATION   FOR   THE    PREVENTIOX 
STEAM   BOILER  EXPLOSIONS. 


OF 


The  last  ordinary  monthly  meeting  of  the  Executive  Committee  of  this 
Association  was  held  at  the  offices  41,  Corporation-street,  Manchester,  on 
Tuesday,  July  30th,  1867,  William  Pairbairn,  Esq.,  C.E.,  LL.D.,  F.R.S.,  &c., 
President,  in  the  chair,  when  Mr.  L.  E.  Fletcher,  chief  engineer,  presented  his 
report,  of  which  the  following  is  an  abstract : — 

"  During  the  past  month  272  visits  of  inspection  have  been  made,  and  624 
boilers  examined,  392  externally,  6  internally,  11  in  the  flues,  and  215  entirely, 
while  in  addition  4  have  been  tested  by  hydraulic  pressure.  In  these  boilers  170 
defects  have  been  discovered,  6  of  those  being  dangerous. 

'Tabular  Statement  of   Defects,   Omissions,   &c.,   met  ■wrin   in  the 

BOILEES    EXAMINED    FEOM   JCNB   22ND    TO   JULT   26tH,    1867,    INCLUSIVE. 


DESCaBIPTION. 


Defects  in  Boilee. 

Furnaces  out  of  Shape    

Fracture   

Blistered  Plates 

Corrosion — Internal   

Ditto        External  

Grooving — Internal    

Ditto        External   

Total  Number  of  Defects  in  Boilers 


Defectite  Fittings. 

Feed  Apparatus  out  of  order 

Water  Gauges  ditto     

Blow-out  Apparatus  ditto     

Fusible  Plugs  ditto     

Safaty  Valves  ditto     

Pressure  Gauges        ditto     

'Total  Number  of  Defective  Fittings 


Omissions. 

Boilers  without  Glass  Water  Gauges  

Ditto  Safety  Valves 

Ditto  Pressure  Gauges 

Ditto  Blow-out  Apparatus  

Ditto  Feed  back  pressure  valves 

Total  Number  of  Omissions    

Cases  of  Over  Pressure  

Cases  of  Deficiency  of  Water    

"  Gross  Total    


Number  of  Cases  met  with.. 


Dangerous. 


Ordiuai-y; 


7 
21 
13 
15 
20 
18 

1 


95 


2 

7 

11 

7 
17 


44 


13 


23 


164 


Total. 


7 

24 
13 
16 
22 
18 

1 


101 


2 

7 

11 

7 
17 


44 


13 


23 


170 


It  will  be  seen  on  reference  to  the  preceding  return,  that  a  high  number  of 
entire  examinations  is  still  maintained,  as  many  as  215  iioilers  out  of  the  624 
inspected  during  the  past  montii  having  been  examined  entirely,  thnt  is  to  sny, 
internally  as  well  as  in  the  flues.  It  is  on  these  entire  examinations  that  the 
Association  relies  more  especially  for  the  prevention  of  explosions,  and  therefore 
attaches  considerable  importance  to  their  increasingly  high  number.  This  is 
greatly  due  to  the  working  of  the  guarantee  system,  which  makes  an  annual 
entire  examination  of  every  boiler  an  essential  condition  of  granting  the 
guarantee. 

The  defects  met  with,  however,  during  the  past  month  were  of  n;i  ovilinary 


character,  and  do  not  present  any  features  of  sufficient  interest   to  merit  de- 
tailed reference. 

Explosions. 
Explosions  are  not  occurring  with  the  same  rapidity  this  year  as  in  many 
previous  ones  ;  and  on  the  present  occasion,  as  in  the  preceding  month,  I  have 
but  one  explosion  to  report,  which  occurred  to  a  boiler  under  the  inspection  of 
this  Association. 

No.  16  explosion  is  an  illustration  of  the  danger  of  setting  boiler  on  mid- 
feathers,  especially  when  the  boilers  are  of  large  diameter.  This  explosion 
which  resulted  in  the  death  cf  two  persons,  as  well  as  in  injury  to  two  others, 
occurred  at  a  woollen  mill,  at  twenty  minutes  after  eight  o'clock  on  the  morning 
of  Thursdaj',  July  11th,  when  the  engine  was  at  rest  duriug  the  breakfast  time. 
The  boiler  was  one  of  a  series  of  thi'ee  set  alongside  of  the  mill,  and  parallel 
with  it,  all  of  them  being  internally-fired,  and  worked  at  a  pressure  of  about 
301bs.  on  the  square  inch.  The  exploded  boiler,  which  was  the  inner  one  of  the 
series,  and  set  nearest  to  the  mill,  was  one  of  the  Cornish  class,  having  a 
diameter  of  9ft.,  a  length  of  26ft.,  and  being  made  of  plates  seven-sixteenths  of 
an  inch  in  thickness,  while  the  internal  tube,  which  ran  through  the  boiler  from 
one  end  to  the  other,  measured  5ft.  in  diameter  at  the  fui-nace  end,  and  tapered 
down  to  4ft.  behind  the  fire  bridge. 

The  boiler  gave  way  in  the  external  shell,  the  primary  rent  occurring  at  the 
bottom,  where  it  came  in  contact  with  the  mid-feather  wall,  on  which  it  rested. 
This  primarj'  rent  extended  longitudinally  for  a  length  of  about  10ft.,  when  at 
each  end  of  this  line  it  assumed  a  circumferential  direction,  running  more  than 
half  way  round  the  boiler,  and  in  this  way  severing  from  the  shell  a  tongue  or 
partial  belt,  consisting  of  five  widths  of  plate,  and  situated  nearly  midway 
bet'.veen  the  two  ends  of  the  boiler.  This  tongue  was  opened  out  nearly  flat, 
and  tiie  boiler  thrown  forward  some  50ft.  from  its  original  position,  passing  on 
its  way  through  a  four-storied  house,  which  it  brought  to  the  ground,  while, 
in  addition,  a  considerable  portion  of  the  mill,  close  to  which  the  boilers  had 
been  set,  was  blown  down,  the  adjoining  boiler  in  the  series  thrown  from  its 
seat,  the  boiler-house  laid  in  ruins,  and  the  mill  brought  to  a  standstill. 

The  cause  of  this  explosion  I  found,  on  visiting  the  scene  of  the  catastrophe, 
aud  examining  the  fragments  of  the  exploded  boiler,  to  be  apparent  at  a  glance. 
The  edges  of  the  plates,  at  the  primary  line  of  fracture,  which  had  run  along 
the  mid-feather  wall,  were  serious)}' reduced  in  thickness  by  external  corrosion, 
being  eaten  awaj-  to  the  thickness  of  one-sixteenth  of  an  inch,  while  in  some 
places  they  were  as  thin  as  a  sheet  of  paper,  so  that  the  wonder  is,  not  that 
the  boiler  exploded  when  it  did,  but  that  it  had  not  done  so  long  before.  A 
careful  flue  examination  by  a  competent  inspeccor  would  liave  shown  the 
dangerous  state  of  this  boiler  in  tiu'e  to  have  prevented  the  explosion. 

Evidence  to  this  effect  was  given  at  the  inquest ;  a  scientific  witness  stating 
that  "  the  explosion  was  not  attributable  to  dcficiencj-  of  water,  but  solely  to 
extensive  corrosion  of  the  plates  on  the  underside,  caused  by  leakage  of  the 
seams,  aud  dampness  of  the  brickwork,  which  was  a  well-known  source  of 
danger,  and  ought  to  have  been  guarded  against."  Tlie  jury  brought  in  a  verdict 
of  "Accidental  Death,"  adding,  however,  that  the  owner  of  the  boiler,  as  well 
as  the  person  who  had  charge  of  it,  were  censurable  for  the  explosion,  though 
not  criminally  responsible,  while  the  foreman  took  the  opportunity  of  recom- 
mending that  every  millowner  should  have  his  boilers  periodically  examined. 

On  this  occurrence  of  another  fatal  explosion  to  a  boiler  resting  upon  a  mid- 
feather  wall,  the  members  of  the  Association  may  be  once  more  appealed  to  to 
discontinue  so  dangerous  a  mode  of  setting,  and  to  adopt  side  walls  with  suitable 
seating  blocks  instead.  This  latter  plan  is  superior  on  many  grounds.  If  the 
flues  are  damp  the  moisture  rises  more  readily  through  the  mid-feather  than 
through  the  side  walls,  as  there  is  in  most  cases  less  heiglit  of  brickwork  in  the 
former  for  it  to  travel  through.  Also  any  water  that  may  either  fall  on  to  the 
boiler  or  leak  from  the  seams,  is  more  liable  to  lodge  in  contact  witli  tlie  plates 
on  the  top  of  the  mid-feather  than  on  the  side  walls,  the  bearing  surface  of  the 
mid-feather  being  at  the  bottom  of  the  boiler,  so  that  it  collects  all  the  drainage, 
and  being  horizontal  so  that  it  retains  it,  while  that  of  the  side  walls  is  inclined 
and  thus  affords  ths  water  an  opportunity  of  escaping.  It  is  not  thought, 
however,  that  the  corrosive  tendency  of  moisture  is  the  only  cause  of  the 
injurious  effect  of  mid-feathers,  but  that  it  is  materially  promoted  by  mechanical 
action.  A  boiler  does  not  "  ride "  so  comfortably  on  a  single  longitudinal 
seating  as  when  carried  on  two,  and  when  the  weight  of  a  large  boiler  is  thrown 
entirely  on  a  mid-feather,  a  change  of  form  frequently  takes  place  with  every 
change  of  pressure.  This  has  been  distinctly  observed  on  the  application  of 
the  hydraulic  test,  the  internal  pressure  raising  the  boiler,  while  it  might  no 
doubt  be  seen  in  some  cases  on  getting  up  steam.  In  making  internal  exami- 
nations of  boilers  set  on  mid-feathers,  the  plates  at  the  bottom  of  the  shell  are 
not  unfrequently  seen  to  be  flattened  all  the  way  along  at  tlic  centre  line,  so 
that  the  mid-feather  can  be  distinctly  traced  even  inside  tlic  boiler.  It  will 
thus  be  seen  that  an  alternate  flattening  movement  is  carried  on  thronghout  the 
line  of  the  raid-feather  wall  on  every  variation  of  internal  pressure,  which  tends 
not  only  to  strain  the  ring  seams  of  rivets  and  make  them  leak,  but  by  its 
buckling  action  to  "  fatigue  "  the  metal,  and  thus  very  much  to  accelerate  the 
ravages'of  corrosion  from  moisture  upon  the  body  of  the  plates,  so  that  a  mid- 
feather  wall  may  be  said  to  produce  a  description  of  longitudinal  "furrowing" 
along  its  bearing  surface. 

This  will  show  the  importance  of  the  recommendation  constantly  made  to 
those  members  who  have  boilers  set  on  mid-feather  walls,  that  they  should  have 
tlie  brickwork  ploughed  out  at  the  transverse  seams  of  rivets  tor  purposes  of 
inspection.  Without  this  it  is  impossible  to  ascertain  the  condition  of  the 
plates,  since,  although  they  may  appear  perfectly  sound  on  each  side  of  the  mid- 
feather  wall,  especially  if  it  be  a  wide  one,  may  yet  be  dangerously  wasted  in  a 
longitudinal  "  furrow  "  all  along  the  centre  lino.  These  openings  need  not  be 
largo ;  it  will  be  sufficient  if  they  are  about  9in.  long  by  3in.  high,  and  cut 
completely  across  the  wall,  so  that  if  a  light  be  held  on  one  side  tliey  can  b 
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seeu  througli.  They  need  not  be  permanently  filled  up  after  an  inspection,  but 
merely  'stopped  temporarily  witli  a  little  fire-claj-,  so  as  to  be  easily  re-opened 
whenever  re-examinatiou  is  necessary. 

To  prevent  any  mistake  as  to  the  size  of  these  openings  or  pockets,  the 
t'oUowiu?  sketch  is  appended,  which  it  is  thought  will  make  the  matter  perfectly 
clear. 


In  conclusion,  it  is  earnestly  recommended  that  no  boilers,  having  a  diameter 
of  oft.  and  upwards,  should  be  set  on  mid-feather  walls,  but  if  in  the  case  ot 
small  boilers,  and  under  exceptional  circumstances  anj'  of  these  walls  should 
still  be  adopted,  then  the  boilers  should  rest  on  suitable  seating  blocks,  instead 
of  ou  bricks ;  while  the  bearing  surface  should  not  exceed  an  inch  in  width  for 
every  foot  in  the  diameter  of  the  boiler,  and  sight-holes,  as  explained  abjve, 
should  be  ploughed  out  at  eacb  of  the  ring  seams  of  rivets. 

Fatal  Explosion  of  a  Hot  Water  Bottle. 
This  explosion  took  place  on  the  31st  of  March,  and  though  it  cannot  rank 
either  among  those  of  steam-boilers  or  household  ones,  yet,  as  it  resulted  in  the 
death  of  one  person,  as  well  as  in  serijus  injury  to  two  others,  it  is  of  importance 
socially  ;  while,  independently  of  its  effects,  it  is  of  interest  m  a  scientific  point 
of  view,  and,  therefore,  the  particulars  of  this  explosion  may  be  given,  though  it 
occurred  only  to  a  hot  water  bjttle. 

The  bottle  in  question  was  of  earthenware,  of  about  a  quart  capacity,  and 
used  when  full  of  hot  water  as  a  bed  warmer.  It  had  been  put  to  this  service 
on  a  previous  occasion,  when  the  cork  had  been  tied  in  with  a  waxed  end,  such 
as  is  commonly  used  in  slioeraaking.  When  the  bottle  was  wanted  again  for  a 
similar  purpose,  instead  of  being  emptied  of  its  cold  water  and  refilled  with  hot, 
it  was  put,  all  tightly  corked,  into  the  oven  of  a  kitchen  range,  to  be  heated  up 
entire.  In  a  short  time  a  violent  explosion  ensued,  the  bottle  was  burst  in 
pieces,  a  corner  of  the  oven  door  split  off,  and  the  fragments  of  iron  and  earthen- 
ware thrown  into  the  room  with  so  much  force  that  three  persons  were  seriously 
injured,  one  of  them,  a  child,  dying  the  day  after. 

This  explosion,  though  calculated  from  its  simplicity  to  provoke  a  smile,  is  in 
an  engineering  point  of  view  of  considerable  interest,  and  involves  important 
principles.  The  explosion  of  household  boilers  is  alwaj's  attributed  to  the  water 
supply  being  allowed  to  run  short,  and  then  suddenly  re-admitted  on  to  red-hot 
plates,  which  is  supposed  to  be  productive  of  a  wonderfully  disruptive  force ; 
while  with  regard  to  explosions  generally,  it  is  too  frequently  thought  that  a 
gradual  accumulation  of  steam  is  insufficient  to  produce  the  disastrous  results 
attendant  upon  them,  which  are  therefore  attributed  to  some  sudden  generation 
of  pressui'e  from  the  detonation  of  gases  or  other  imaginary  cause ;  while  others 
again  hold  the  opinion  that  no  boiler  can  explode  if  suitably  supplied  with 
water,  and  that  though  it  might  rend,  it  would  do  so  without  violence.  There 
is  no  getting  away,  however,  from  the  facts  of  this  explosion,  its  simplicity 
renders  it  most  convincing.  There  was  no  pipe  to  suddenly  re-admit  the  feed,  as 
iu  the  case  of  the  household  boiler,  on  to  the  supposed  hot  plates,  while  the  cir- 
cumstances forbid  the  explosion's  being  attributed  to  anj'  other  cause  than  quiet 
internal  pressui'e  from  the  gradua'  accumulation  of  steam,  which,  it  will  be  seen, 
did  not  quietly  rend  the  bottle,  but  violently  exploded  it.  This  little  incident 
supports  the  views  expressed  in  the  Associatinn's  report  for  January,  1867, 
relative  to  the  explosion  of  household  boilers,  viz.,  that  they  were  due  simply 
to  the  gradual  accumulation  of  steam,  and  might  be  prevented  by  an  efficient 
sjrfety-valve. 
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Tiifi  Peesident's  Address. 

Gentlemen,— I  meet  you  with  the  satisfactory  announcement  that  great  as 
was  the  number  of  our  members  at  the  last  anniversary,  it  has  since  then  con- 
siderably increased,  and  now  amounts  to  21,20  Fellows. 

I  have  also  the  satisfaction  of  reminding  you  that,  thanks  to  the  zealous  and 
efficient  services  of  our  assistant  secretary,  Mr.  Bates,  the  well-filled  volume  of 
the  year  has  been,  like  the  last,  for  some  time  in  your  hands. 

The  general  observations  on  the  progress  of  geography  which  I  shall  lay  before 
you  in  the  following  address  will,  as  usual,  be  preceded  by  brief  notices  of  those 
of  our  deceased  associates  who  have  taken  any  part  in  geographical  researches  or 
publications,  as  well  as  by  a  review  of  the  Admiralty  Surveys  prepared  by  Capt. 
Richards,  the  hydrographer. 

Obiiuae\-. 

Injustice  to  an  eminent  geographer  who  has  been  taken  from  us,  I  begin  the 
sad  record  (much  less  heavy,  however,  than  that  of  last  year),  a  notice  of  the 
career  of 

Sir  George  Everest. — This  distinguished  Indian  surveyor  and  geogranher  was 
the  son  of  Tristram  Everest,  Esq.,  of  Gvvernvale,  Brecon,  and  was  born  on  the 
1th  July,  1790.  He  began  his  scientific  education  at  Marlow  and  completed  it 
at  Woolwich,  where  he  passed  a  brilliant  examination,  and  was  declared  fit  for 
a  commission  at  an  earlier  age  than  the  limit  fixed  by  the  regulations.  Sailing 
for  Bengal  as  an  artillery  cadet  in  1806,  the  first  important  service  in  which  he 
was  engaged  was  in  executing  a  reconnaissance  survey  of  the  Island  of  Java,  for 
which  duty  he  was  selected  by  the  famous  Sir  Stamford  Raffles,  during  the 
occupation  of  the  island  by  the  British  from  1811  to  1816.  During  this  period 
Everest  gained  the  friendship  of  our  honoured  associate  Mr.  John  Crawfurd, 
who,  happily,  is  still  amongst  us,  after  a  distinguished  career  in  the  East,  par- 
ticularly in  connection  with  the  Malay  Archipelago. 

On  his  return  to  Bengal,  Everest  was  employed  by  the  Government  in  various 
engineering  works,  particularly  in  the  establishment  of  a  telegraph  system 
between  Calcutta  and  Benares.  It  was  not  long,  however,  before  he  entered 
upon  a  service  of  more  immediate  connection  with,  geographical  science  ;  for  in 
1818  he  was  appointed  chief  assistant  to  Colonel  Lampton,  the  founder  of  the 
Great  Trigonometrical  Survey  of  India.  It  will  not  be  considered  out  of  place 
here,  if  I  n-.ention  that  this  colossal  undertaking  owes  its  origin  to  the  late  Duke 
of  Wellington,  who  recommended  it  and  gave  it  his  cordial  support,  selecting 
Colonel  Lambton  to  carry  it  out.  How  much  an  accurate  survey  was  needed 
was  shown  by  the  earlier  results  of  the  operations,  an  error  of  40  miles  bein" 
detected  in  the  breadth  of  the  peninsula  as  previously  laid  down.  " 

Captain  Everest  was  first  employed  in  the  triangulation  of  the  eastern  pai't  of 
the  Nizam's  dominions,  where  the  unhealthy  climate  and  close  application  to 
his  duties  so  affected  his  health  that  he  was  ordered  to  the  Cape  of  Good  Hope 
to  recruit.  He  did  not,  however,  remain  idle,  for  he  employed  his  leisure  in 
investigating  the  circumstances  appertaining  to  the  Abb(3  de  la  Caille's  arc,  and 
his  researches  formed  the  subject  of  paper,  published  in  the  first  volume  of  the 
"  Transactions  of  the  Astronomical  Society." 

Ou  the  death  of  Colonel  Lambton,  in  1823,  Captain  Everest  succeeded  to  the 
vacant  post  of  superintendent  of  the  great  survey.  He  applied  himself  with 
such  unremitting  ardour  to  the  extension  of  the  great  arc  series  of  measurements 
that  his  health  again  gave,  and  he  was  obliged  to  seek  rest  and  change  for  a  time' 
in  England. 

In  1830  he  returned  to  India,  provided,  by  the  liberality  of  the  Court  of 
Du-ectors,  with  an  equipment  of  geodetical  instruments  and  apparatus  for  the 
contmuance  of  the  survey,  m  the  construotiou  of  which  the  most  skilful  makers 
had  been  employed.  He  had  made  himself  acquainted  during  bis  visit  with 
the  English  Ordnance  Survey  system,  and  with  every  modern  improvement 
m  geodetical  matters  that  had  taken  place  in  Europe.  Thus  provided,  and  in 
the  prime  of  life.  Colonel  Everest  returned  to  his  great  task.  In  addition  to  the 
duties  of  Superintendent  of  the  Trigonometrical  Surve3',  he  bad  now  to  perform 
those  of  Surveyor-General  of  India,  to  which  office  he  had  been  appointed  by  the 
Court  of  Directors ;  a  union  of  offices  which  vastly  increased  liis  labours. 

Between  the  years  1833  and  1841  the  measurements  of  the  great  arc  were 
carried  on,  and  in  December  of  the  latter  year  closed  by  the  completion  of  the 
Beder  base-line,  a  work  accomplished  by  his  chief  assistant.  Captain  (now  Sir 
Andrew  Scott)  Waugh.  The  whole  Indian  arc  from  Cape  Comorin  to  the 
Himalayas  was  thus  completed.  These  elaborate  operations  are  fully  detailed 
in  Colonel  Everest's  work  on  the  "  Measurement  of  two  Sections  of  the  Meridional 
Arc  of  India,"  published  in  two  quarto  volumes  in  1847;  a  work  which  "-ained 
for  its  author  a  high  reputation.  ° 

In  summing  up  rhe  labours  of  Sir  George  Everest  I  cannot  do  better  than 
quote  the  expressive  woi-ds  used  when  the  Asiatic  Society  of  Bengal  nominated 
hnu  an  honorary  member.  "  Of  the  many  works  executed  under  Colonel 
Everest's  du-ection,  the  most  importaut,  and  that  by  which  he  will  be  best 
known  to^posterity,  is  the  northern  portion  of  the  great  Meridional  Arc  of 
India,  lli°  in  length.  No  geodetic  measure  in  any  part  of  the  world  surpasses 
or  perhaps  equals,  in  accuracy  this  splendid  achievement.  By  the  light  it 
throws  ou  researches  into  the  figure  and  dimensions  of  the  earth,  it  forms  one 
of  the  most  valuable  contributions  to  that  branch  of  science  which  we  possess 
whilst,  at  the  same  time,  it  constitutes  a  foundation  for  the  geography  of 
Northern  India,  the  integrity  of  which  must  for  ever  stand  unquestioned. 
Colonel  Everest  reduced  the  whole  system  of  the  Great  Trigonometrical  Surve3" 
of  India  to  order,  and  established  the  fixed  basis  on  which  the  geograohy  of 
India  now  rests." 

After  Sir  George  Everest's  departure  from  India  in  December,  1843,  and 
retirement  from  the  service,  his  successor,  Sir  Andrew  Scott  Waugh,  took  an 
opportunity  of  paying  a  well-deserved  compliment  to  his  former  commanding 
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officer,  by  naming  after  liim  the  highest  mountain  measured  in  the  Himalaj^as — 
namely,  Mount  Everest,  whose  height  is  29,002  feet. 

At  the  conclusion  of  his  active  career  in  India,  and  on  settling  in  England,  it 
was  quite  natural  that  all  scientific  societies  should  have  wish.ed  to  do  honour  to 
such  a  man.  He  therefore  naturallj'  became  a  fellow  of  the  Royal  Society,  an 
active  supporter  of  the  Koyal  Institution,  but  especially  was  he  appreciated  by 
geographers,  inasmuch  as  he  was  for  many  years  one  of  our  most  honoured 
associates  in  the  council  of  this  society,  and  one  of  the  most  distinguished 
scientific  geographers  who  ever  held  the  office  of  vice-president. 

Professor  Henrj'  Rogers  was  a  distinguished  geologist  of  the  United  States, 
who  for  the  last  years  of  his  life  became  quite  naturalised  among  ns,  and  was, 
indeed,  Professor  of  Natural  History  in  the  University  of  Glasgow  at  the  time 
of  his  death. 

His  chief  work,  entitled  "  The  Geology  of  Penns3'lvama_,  with  a  General  View 
of  the  Geology  of  the  United  States,"  in  3  vols.  4to.,  was  illustrated  bj'  so  well 
defined  a  map  of  the  whole  region  of  the  United  States  that  even  in  this  Society 
his  name  must  be  ever  mentioned  with  respect. 

Besides  the  delineation  of  the  boundaries  of  all  the  principal  geological  forma- 
tions in  the  States,  his  sections  are  most  ably  drawn  in  showing  how^  the  strata 
of  the  Apalachian  chain  have  been  folded  over  and  over,  and  how  the  whole 
have  been  violently  affected,  and  in  many  cases  reversed  in  their  oi'der,  particu- 
larlj'  in  contact  with  igneous  and  metamorphic  rocks  of  the  eastern  seaboard. 

The  Rev.  George  Cecil  Renouard,  Rector  of  Swanscombe,  near  Rochester,  who 
died  on  the  15th  February  last,  in  his  eighty-seventh  year,  was  one  of  the  oldest 
Fellows  of  our  Society,  and  during  ten  years  (1836  to  1846)  acted  most  efficiently 
and  zealously  as  foreign  secretary.  In  early  life,  after  leaving  Cambridge,  he 
fulfilled  the  duties  of  chaplain  to  the  British  embassj'  at  Constantinople  ;  and, 
after  an  interval  in  England,  went  back  to  Turkej'  as  chaplain  to  the  Factor  at 
Smyrna,  which  appointment  he  held  to  1814.  On  returning  to  Cambridge  he 
was  elected  Professor  of  Arabic  in  that  Universitj'.  His  acquaintance  with  the 
geography  and  languages  of  the  East  rendered  him  a  most  leading  and  useful 
member  of  the  Asiatic  and  Geographical  as  also  of  the  Syro-Egyptian  and  Numis- 
matic Societies. 

In  regard  to  his  incessant  labours  to  correct  and  improve  all  the  publications 
ill  our  volumes  which  related  to  comparative  geography  or  to  Asiatic  and  African 
subjects,  1  can  bear  full  testimony  that  this  good  and  learned  man  laboured 
successfully  for  others  in  the  advancement  of  knowledge  without  looking  for 
praise  or  endeavouring  to  gain  any  reputation  for  himself.  As  an  editor  his 
perspicuity  was  invaluable,  as  shown  by  all  the  papers  on  classical  or  critical 
geography  which  passed  through  his  hands. 

His  kindly  manners  and  true  modesty  endeared  him  to  every  one  of  the 
council  with  whom  he  acted,  and  when  he  spoke  on  any  moot  point,  he  was  as 
logical  in  his  deductions  as  he  was  accurate  in  his  facts. 

An  excellent  parish  priest,  he  united  the  utmost  purity  of  life  with  a  simple 
and  guileless  nature,  chastened  by  a  feeling  of  reverence  as  deep  as  it  was  real ; 
for,  disliking  metaphysics,  he  always  maintained  that  Faith  has  its  own  high 
region,  whither  Reason  cannot  follow  it. 

Sir  Stuart  Donaldson,  who  died  on  the  11th  of  January,  1867,  was  brought  up 
to  commercial  pursuits,  his  brother,  the  late  Dr.  ^Donaldson,  head  master  of  the 
school  at  Bury  St.  Edmunds,  having  been  one  of  the  most  accomplished  scholars 
of  our  day.  At  an  early  age  he  went  to  Mexico,  where  he  remained  some  years, 
and  acquired  a  knowledge  of  the  Spanish  language,  which  he  spoke  with  fluency. 
About  the  year  1830  lie  went  to  Australia,  and  was  engaged  at  Sydney  as  a 
merchant  for  many  years. 

On  the  establishment  of  Representative  Institutions  in  the  colony  he  became 
a  member  of  the  Legislature,  in  which,  being  a  ready  and  successful  speaker, 
he  took  a  prominent  place.  When  responsible  government  was  set  up  in  the 
Australian  colonies  (1856)  he  became  Colonial  Treasurer,  and  on  his  return  to 
England,  in  1859,  he  received  the  honour  of  knighthood.  Among  his  good  deeds 
he  is  to  be  remembered  as  one  of  the  original  members  of  the  Senate  of  the 
University  of  Sydney,  in  the  foundation  and  conduct  of  which  he  took,  as  I 
am  informed  by  Sir  Charles  Nicholson,  a  very  important  part,  as  well  as  in 
other  colonial  establishments. 

When  he  came  among  us  here,  we  who  knew  him  became  soon  attached  to 
him,  for  his  warm,  cheerful,  and  genial  manner ;  whilst  at  our  convivial  parties 
his  fluency  and  energy  as  a  speaker  will  be  always  remembered.  In  short,  both 
in  Australia  and  at  home,  this  open-hearted,  generous  man  has  left  many  friends 
to  deplore  his  loss  in  the  prime  of  life,  and  when  he  was  striving  to  obtain  a 
seat  in  the  British  Parliament. 

It  is  not  within  my  province  to  endeavour  to  do  justice  to  the  various  claims 
which  many  other  deceased  Fellows  have  unquestionably  had  to  public  recog- 
nition, irrespective  of  geographical  science  and  researches.  A  mere  enumera- 
tion, however,  of  the  names  of  those  who  have  been  taken  from  us,  many  of 
whom  were  of  high  reputation  in  other  spheres,  will  indicate  how  well  the  Royal 
Geographical  Society  is  supported  by  men  of  all  classes  in  the  British  dominions. 
In  this  melancholy  list  are  the  following : — The  Marquis  of  Camden,  K.G.,  D.C.L., 
one  of  our  original  members ;  the  second  Marquis  of  Lansdowne,  son  of  our 
much  lamented  founder ;  Lord  Northbrook,  well  known  as  Sir  Francis  Baring, 
M.P.,  who,  when  First  Lord  of  the  Admiralty,  was  a  good  supporter  of  Arctic 
exploration  and  Lady  Frankl'n's  efforts;  Mr.  T.  Alcock,  formerly  Jl. P. ;  Mr. 
Joseph  Beldam ;  Mr.  Charles  Bathoe ;  Captain  John  Chapman,  R.A. ;  BIr. 
Daniel  Clark  ;  Mr.  John  Dobie,  R.N. ;  Mr.  George  Dollond ;  Mr.  Peter  Dick- 
son ;  Sir  Alexander  P.  Gordon-Cumming,  Bart.,  of  Altyre ;  Mr.  J.  Gilchrist ; 
Mr.  Charles  Pascoe  Grenfell,  many  years  M.P.  ;  Mr.  Robert  Carr  Glynn  ;  Major 
J.  F.  Napier  Hewett ;  Mr.  Jaf-ob  Herbert ;  the  Rev.  C.  Hudson,  the  ardent 
Alpine  explorer,  who  lost  his  life  on  the  Matterhorn  ;  Mr.  F.  S.  Homfray  ;  Mr. 
R.  Hanbury,  M.P. ;  Captain  Clement  Johnson;  Commander  Joncs-Byroin, 
■R.N. ;  General  Sir  Harry  Jones,  G.C.B.,  a  liighly  distinguished  officer  of  Engi- 
neers, and  lately  Governor  of  the  Royal  Military  College;  Mr.  C  H.C.  Plow- 
den :  Mr.  Tliomas  Pliinn,  Q.C.,  formerly  M. P.,  and  latterly  Judge  Advocate  of 


the  Fleet,  and  Councillor  of  the  Board  of  Admiralty ;  Major  Patrick  Stewart, 
distinguished  for  his  engineering  services  under  Lord  Clyde  in  tho  Indian  war, 
and  also  in  the  laying  down  of  the  great  telegraphic  lines  through  Persia  to 
Hindostan :  Mr.  J.  F.  Pike  Scrivener ;  Mr.  H.  S.  Dazley  Smith ;  the  Rev.  W. 
Brownrigg  Smith,  M.A. ;  Mr.  John  Stewart;  Mr.  Alexander  Trotter,  the  brother 
of  the  lamented  explorer  of  the  Niger;  Mr.  John  Taylor;  Mr.  Thomas  Vardon; 
Mr.  C.  Willich ;  and  the  Right  Hon.  John  Wynne. 

Admiealty  Suetets.* 
The  Admiralty  Surveys  both  at  home  and  abroad  have  been  can-ied  out 
during  the  past  year  with  energy  and  success,  and  the  results  compare  favourably 
with  those  of  any  preceding  year.  The  following  sketch  will  convey  an  idea  as 
to  how  the  force  has  been  distributed,  and  the  amount  of  work  which  has 
been  accomplished. 

Coasts  of  iJie  United  Kingdom. — Captain  E.  J.  Bedford,  with  his  three 
assistants  in  the  Lightning,  have  been  employed  in  the  Bristol  Channel.  They 
have  completed  a  new  survey  of  Cardiff  Roads  and  its  approaches  on  a  scale 
of  four  inches  to  the  nautical  mile,  and  have  done  much  towards  correcting 
the  chart  of  the  upper  portion  of  the  Channel  in  the  vicinity  of  the  Welch 
Grounds,  where  great  changes  had  been  found  to  have  taken  place  since  the 
surveys  of  1847-9.     This  work  is  still  in  progress. 

Staff-Commander  E.  K.  Calver,  with  his  two  assistants  in  the  Porcupine, 
has  been  employed  in  making  a  minute  examination  of  the  eastern  coasts  of 
the  United  Kingdom,  with  a  view  to  correcting  the  charts  and  revising  the 
sailing  directions  to  meet  the  constant  changes  which  are  occurring  on  these 
shores.  Five  hundred  and  thirty  miles  of  coast  between  Cape  Wrath,  the 
north -w-esternmost  point  of  Scotland,  and  the  River  Humber,  have  been  so 
examined,  and  the  entrances  of  the  rivers  Tay,  Blyth,  Tees,  and  Humber, 
where  very  considerable  changes  were  found  to  have  taken  place,  have  been 
entirely  re-surveyed.  During  the  progress  of  this  work  a  dangerous  sunken 
ledge  off  Tarbet  Ness — the  promontory  which  separates  the  Dornoch  Firth  from 
the  Bay  of  Cromarty — has  been  discovered  and  placed  on  the  charts. 

Channel  Islands. — Staff-Commander  John  Richards,  with  one  assistant,  has 
completed  the  coast-line  of  the  Island  of  Jersey,  and  has  constructed  on  a 
large  scale  a  plan  of  St.  Helier's  Bay,  to  enable  the  island  authorities  to 
improve  and  extend  their  present  limited  harbour  accommodation. 

The  exceptionally  rocky  nature  of  the  shores  of  the  Channel  Islands,  fhe 
many  off-lying  dangers,  the  strength  of  the  tides,  and  the  general  intricacj' 
of  the  navigation,  lender  the  progress  of  this  important  survey  necessarily 
slow,  and  much  remains  to  be  done  before  we  can  supply  a  complete  and 
satisfactory  chart  of  the  whole  group  with  their  approaches.  Surveys  of  most 
of  the  islands,  however,  are  already  separately  published. 

Portsmouth. — A  small  party  with  a  steam  launch  has  been  employed  on  the 
Bar,  Spithead,  and  its  neighbourhood,  during  the  past  year.  The  deepening  of 
the  entrance  b^'  artificial  n?eans,  and  the  numerous  works  in  progress,  have 
rendered  it  necessary  that  a  constant  watch  should  be  kept  to  detect  the  least 
changes  which  may  possiblj'  take  place.  Commander  Brooker,  in  conjunction 
with  Mr.  Hall,  Master  R.N.,  which  latter  officer  succeeded  in  August  last  to  the 
charge  of  the  survey,  has  made  a  minute  examination  of  the  Bar  on  a  scale  of 
60in.  to  the  mile;  and  it  is  satisfactory  to  find  that  the  extra  depth  of  between 
6ft.  and  7ft.  water,  which  was  obtained  by  dredging  two  years  since,  is  fully 
maintained. 

Foreign  Surveys. — Mediterranean. — The  Hydra,  under  Captain  Shortland, 
has  been  employed  during  the  past  season  in  making  a  new  survey  of  the  Malta 
Channel,  which  has  involved  a  minute  triangulation  of  the  south  and  east  coasts 
of  Sicily,  the  accurate  determination  of  the  various  shoals,  with  elaborate  sound- 
ings. This  work  is  still  in  progress,  and,  it  is  hoped,  will  be  completed  during 
the  present  year. 

China  Sea. — This  survey,  which  is  under  the  charge  of  Mr.  J.  W.  Reed, 
Master  R.N.,  in  the  Rifleman,  extends  from  the  Equator  to  the  parallel  of  Hong 
Kong,  including  tlie  various  passages  southward  and  eastward  of  Singapore, 
together  with  the  main  and  Palawan  routes.  The  whole  region  is  encumbered 
with  innumerable  reefs  and  shoals,  and  although  very  much  has  been  done 
towards  determining  their  true  positions  by  the  many  eminent  surveyors  \yho 
have  been  for  years  employed  by  the  Admiralty  on  this  service— no  less  im- 
portant^to  all  maritime  nations  than  to  Great  Britain— much  still  remains  to  be 
complet'ed  before  we  can  consider  the  routes  to  Cliina  free  from  danger. 

Mr.  Reed  and  his  officers  have  been  profitably  employed  during  the  past  year 
in  examining  the  reefs  and  shoals  in  the  main  route.  They  have  surveyed  the 
St.  Esprit  Shoal,  between  the  Paracels  and  Hong  Kong,  the  Fiery  Cross,  or 
Investigator  Reef,  off  the  North-west  Coast  of  Borneo,  and  determined  the  true 
positions,  or  expunged  from  the  Chart  those  of  many  other  hitherto  doubtful 
dangers. 

North  China  and  Japan.— It  was  stated  in  onr  last  annual  report  that  the 
SivaUoic— employed  for  four  years  on  this  survey— was  on  her  way  to  England, 
and  was  to  be  relieved  by  another  vessel.  The  Sylvia,  under  Commander 
Brooker,  has  since  left  England  on  this  duty.  The  survey  comprises  a  very 
extensive  field  of  new,  or,  at  any  rate,  little-known  ground,  towards  which  trade 
is  now  rapidly  advancing. 

The  labours  of  the  surveyor  have  always  been,  and  always  must  be,  the  pre- 
cursor of  commerce  ;  and  Japan,  Formosa,  the  Korea— the  islands  of  the  Eastern 
Archipelago— will  long  afford  scope  for  his  energy  and  talent.  The  vast  Empire 
of  Japan,  indeed,  has  tlie  outline  of  its  shores  fairly  represented  on  our  charts 
upon  the  authority  of  its  own  ingenious  geographers,  and  its  principal  ports  to 
which  we  are  at  present  admitted  have  been  surveyed  by  ourselves  ;  but  there  is 
still  a  void  which  the  annual  record  of  disasters  too  clearly  confirms,  and  which, 
if  ancient  custom  is  adhered  to,  it  will  remain  for  us  to  fill  up.  As  to  the  Korea, 
it  is  at  present  almost  a  sealed  book.  

»  By  the  Hjcfrographer,  Captain  G.  H.  Richards,  R.N, 
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The  Serpent,  a  ship  of  war  under  the  orders  of  the  Commander-in-Chief  in 
China,  commanded  by  an  able  surveying  officer,  Commander  Bullock,  performs 
also  the  duties  of  an  auxiliary  surveying  vessel  when  necessary,  or  the  exigencies 
of  the  service  will  admit ;  and  many  valuable  contributions  to  the  liydrography 
of  the  China  Seas  have  been  received  from  Commander  Bullock,  more  especially 
connected  with  the  coasts  of  Japan. 

Straits  of  Magellan.— It  was  also  stated  in  our  last  report  that  in  withdrawmg 
the  second  vessel  from  the  Mediterranean  survey  now  approaching  completion, 
it  was  the  intention  of  the  Admiralty — considering  the  importance  of  this  strait 
as  a  line  of  steam  communication  between  the  Atlantic  and  Pacific  Oceans,  and 
the  comparatively  little  that  was  known  of  those  extensive  channels  leading 
northwards  into  the  Gulf  of  Penas  from  its  western  entrance — to  undertake  a 
thorough  examination  of  this  region.  The  Xassau,  commanded  by  Captain 
Mayne,  sailed  accordingly  from  England  on  this  service  in  the  fall  of  the  past 
year,  and,  from  our  latest  information,  had  commenced  her  work  under 
favourable  circumstances  and  with  the  cheerful  co-operation  of  the  Chilian 
Government. 

West  Indies. — This  survey,  which  is  carried  on  by  hired  vessels  and  boats, 
lias  been  in  abeyance  during  the  last  year,  owing  to  the  officers  who  had  been 
manv  years  emploj'ed  on  it  having  returned  to  England.  It  has,  however, 
been'  resumed  under  its  former  commanding  officer  Mr.  Parsons,  Master  K.N., 
who,  with  two  assistants,  now  commence  the  Surveys  of  Barbadoes  and  Mont- 
6errat. 

Bermuda. — A  small  surveying  party,  under  Mr.  Langdon,  Master  E.N.,  has 
been  for  some  time  engaged  in  sounding  the  various  channels  between  the  reefs 
of  this  group,  the  increased  draught  of  water  of  our  ships  rendering  diving 
operations  occasionally  necessary  to  remove  coral  patches. 

The  Gannet,  a  ship  of  war  on  the  West  India  Station,  commanded  by  an 
experienced  surveying  officer.  Commander  Chimmo,  is  also  engaged  in  surveying 
operations,  when  other  duties  will  permit.  Commander  Chimmo  has,  during 
the  past  season,  completed  the  survey  of  the  Gulf  of  Paria  and  other  portions  of 
the  Island  of  Trinidad,  and  made  large  plans  of  the  entrance  known  as  the 
"Serpent's  Mouth,"  and  the  anchorage  of  San  Fernando. 

The  Gannet,  and  gunboat  Minstrel,  under  Commander  Chimmo,  assisted  by 
Mr.  Scarnell,  Master  K.N.,  have  completed  the  soundings  of  the  Bay  of  Fundy, 
and  thus  brought  to  a  close  the  survey  of  Nova  Scotia. 

Newfoundland.— 1h\s  survej',  under  Mr.  J.  H.  Kerr,  Master  R.N.,  and 
carried  on  in  a  hired  vessel,  has  made  steady  progress  during  the  last  year. 
Mr.  Kerr  and  his  assistants  also  rendered  essential  service  to  the  expedition 
which  laid  the  Atlantic  cable  |of  1866,  bj'  buoying  the  course  of  the  cable, 
and  by  piloting  and  assisting  with  their  local  knowledge  the  squadron  which 
assembled  in  Trinity  Bay  on  that  occasion. 

British  Columbia. — Mr.  Pender,  Master  R.N.,  in  charge  of  this  survej',  with 
two  assistants,  has  been  employed  during  the  past  j'ear,  with  a  hired  vessel,  in 
■surveying  the  intricate  and  hitherto  little  known  channels  between  the  north 
end  of  Vancouver  Island  and  the  northern  boundary  of  the  British  possessions, 
in  54°  40' N.  lat.,  and  has  made  good  progress  with  this  work;  he  has  also 
surveyed  the  bar  and  harbour  at  the  eastern  entrance  of  the  Skiddegate  Channel 
in  Queen  Charlotte  Island,  as  well  as  made  plans  of  several  useful  anchorages, 
not  before  known,  on  the  shore  of  the  mainland.  The  bar  at  the  entrance  of 
the  Eraser  River  has  also  been  re-surveyed,  in  consequence  of  material  changes 
which  had  occurred  in  the  depth  and  direction  of  the  channel. 

Cape  of  Good  Sope. — The  survey  of  the  shores  of  this  colony  has  rapidly 
advanced  towards  completion  under  Staff-Commander  Stanton  during  the  past 
year ;  and,  with  the  assistance  of  H.M.S.  Rapid,  Commander  Stubbs,  aflForded 
him  by  Commodore  Caldwell,  the  soundings  between  Storm  River  and  Cape 
Reciffe  have  been  satisfactorily  completed. 

Colonial  Survet/s- — Victoria. — Captain  Cox  having  retired  from  the  charge 
of  this  aurvey,  after  a  long  and  useful  service  of  more  than  thirty  years  in  the 
surveying  branch  of  the  profession,  has  been  succeeded  by  Commander  Wil- 
kinson, who,  with  liis  assistants,  during  the  past  year,  has  made  considerable 
progress  in  the  survey  of  the  exposed  outer  coast  of  this  part  of  Australia — 
having  completed  from  Port  Phillip  westward  to  within  a  league  of  Cape  Otway. 
The  Government  of  Victoria  have  wisely  placed  the  colonial  steamer  Victoria  at 
Commander  Wilkinson's  disposal  for  this  duty  during  the  last  few  months,  the 
advantage  of  which  over  the  former  system  of  working  in  a  small  sailing-vessel 
is  apparent  in  the  increased  progress  of  the  survey ;  and  should  it  be  found 
practicable  to  continue  this  advantage  to  the  surveying  officers,  we  may  expect 
at  no  distant  time  to  have  the  whole  seaboard  of  this  colony  completely  and 
satisfactorily  surveyed. 

Ifeio  South  Wales. — Captain  Sidney,  in  charge  of  this  survey,  has,  with  his 
two  assistants,  made  very  good  progress  during  the  past  year.  The  coast  between 
Sydney  and  Port  Stephens,  a  distance  of  86  miles,  has  been  very  carefully 
examined  and  charted.  A  re-survey  of  the  harbour  of  Newcastle,  rendered 
necessary  by  the  .changes  in  the  banks  and  channels,  has  also  been  made,  and 
the  harbour  of  Port  Stephens  has  likewise  been  completed. 

Queensland. — The  progress  of  the  regular  survey  of  the  coasts  of  this  colony 
has  been  somewhat  interrupted,  owing  to  changes  among  the  officers ;  StaiF- 
Commander  Jefifery  has  retired  from  the  charge  of  the  survey,  and  his  assistant 
been  transferred  to  another  colony.  Mr.  Bedwell,  Master  R.N.,  has  succeeded 
to  the  charge,  and  without  any  assistant  has  completed  60  miles  of  the  shores  of 
Moreton  Bay,  and  sounded  over  180  square  miles  of  ground. 

Any  loss  of  time,  however,  which  has  been  sustained  through  the  causes 
above  named  has  been  more  than  compensated  for  by  the  energy  and  ability  of 
Commander  Nares,  of  the  Salamander,  who,  while  employed  on  special  service 
between  Brisbane  3nd  the  new  settlement  of  Somerset  at  Cape  York,  has  lost  no 
opportunity  of  adding  to  our  hydrographical  knowledge  of  those  parts  of  the 
eastern  coast  of  Australia  which  had  only  been  partially  examined  before ;  and 
since  our  last  report  Commander  Nares  has  surveyed  the  eastern  coast  of  Hinch- 
nbioke  Island,  the  Palm  Island  Group,  and  Cleveland  Bay. 


The  examination  of  the  southern  and  eastern  shoves  of  the  Gulf  of  Carpentaria 
by  tlie  Salamander  was  postponed  during  the  last  season  from  press  of  other 
duties,  but  it  has  probablj-  been  carried  out  ere  this. 

South  Aitstralia.— The  little  vessel  employed  on  tlie  survey  of  the  coast  of 
South  Australia  had,  as  stated  in  our  last  year's  report,  been  transferred  for  a 
very  considerable  time,  at  the  request  of  the  Colonial  Government,  to  the  north 
and  north-western  coasts  of  Australia  in  connection  with  the  formation  of  new 
settlements.  Latterly  Mr.  Howard,  Master  R.N.,  who  was  in  charge,  together 
with  his  assistant,  Mr.  Guy,  have  been  able  to  add  considerably  to  our  knowledge 
of  these  shores,  and  have  charted  the  coast  between  Cape  Croker,  the  north- 
east point  of  Coburg  Peninsula  and  Cape  Stewart,  a  distance  of  250  miles.  All 
this  coast  has  been  fairly  sounded  and  several  new  dangers  accurately  deter- 
mined and  laid  down,  as  well  as  detailed  plans  made  of  Mountnoms  Bay  and 
the  Liverpool  River.  The  vessel  has  now  retui-ned  to  Adelaide,  and  Commander 
Hutchison,  having  resumed  the  charge  of  the  survey,  has  commenced  his  work 
on  the  eastern  side  of  Spencer  Gulf,  70  miles  of  the  coast  of  which,  southward  of 
Cape  Elizabeth,  including  a  plan  of  Port  Victoria,  have  been  already  com- 
pleted. 

Summary. — During  the  year  1866  sixtj'-eiglit  new  charts  have  been  engraved 
and  published,  noteworthy  among  which  is  that  showing  the  Agulhas  Bank 
and  the  coast  of  the  Cape  of  Good  Hope  from  Hondeklip  Bay  to  Port  Natal. 
Upwards  of  1,050  original  plates  have  been  added  to  and  corrected,  and  168,900 
charts  printed. 

Sailing  Directions  for  the  approaches  to  the  China  Sea  and  Singapore,  by  the 
Straits  of  Sunda,  Banka,  Gaspar,  Carimata,  Rhio,  Varella,  Durian,  and  Singapore, 
as  well  as  the  annual  light  books,  tide  tables,  and  azimuth  tables  have  been 
published. 

Continental  Publications. 

Independently  of  the  societies  established  in  many  of  the  capitals  of  Europe 
for  the  promotion  of  Geographical  Science,  the  chief  source  of  information  has 
been,  as  in  former  years,  Perthes'  "  Geographische  Mittheiluugen,"  so  ably  con- 
ducted by  our  honorary  associate.  Dr.  A.  Petennann.  Although  the  past  year 
appears  not  to  have  been  remarkable  for  any  great  discoveries  in  our  science, 
many  memoirs  of  considerable  interest  have  been  published  in  this  important 
serial.  Amongst  those  more  especially  deserving  of  mention  is  an  article 
entitled  "  Das  Nordlichtse  Land  der  Erde"  (1867,  Part  v.),  which  contains  a 
resume  of  the  geographical  and  cartographical  results  of  all  the  North  Polar 
Expeditions  in  the  neighbourhood  of  Baffin's  Bay  from  1616  to  the  last  journey 
of  our  medallist.  Dr.  Hayes,  in  1861.  The  paper  is  illustrated  by  an  excellent 
comparative  map,  which  gives  a  clear  view  of  the  successive  additions  to  our 
knowledge  of  this  portion  of  our  Arctic  regions.  A  memoir  by  the  well-known 
Siberian  explorer  and  naturalist,  M,  Radde,  is  also  well  worthy  of  especial 
mention,  describing  the  chief  results  of  his  travels  and  botanical  researches  in 
tlie  Caucasus  in  the  year  1865.  This,  together  with  a  memoir  by  Otto  Finsch, 
"  On  the  Geographical  Distribution  of  Parrots"  ('"  Jlittheilungen,  1867,  Part  i.), 
illnstrated  by  a  map,  coloured  to  show  the  ranges  of  the  genera  and  families, 
furnish  striking  examples  of  the  close  connection  of  botanical  and  zoological 
distribution  with  our  favourite  science.  Other  papers  worthy  of  attention  are 
Payer's  "Investigation  of  the  Ortler  Alps,"  Colonel  E.  von  Sydow's  View  of 
European  Cartography  in  1865  and  1866;  an  article  by  the  learned  editor,  advo- 
cating warmly  the  establishment  of  a  German  society  for  the  promotion  of 
geographical  expeditions ;  and,  lastly,  "  Altitude  measurements  of  the  Rocky 
Mountains  in  Colorado  Territory,"  in  which  it  is  shown  that  Pike's  Peak  and 
other  culminating  points  are  exceeded  iu  height  by  peaks  in  the  Sierra  Nevada 
range  of  California,  as  measured  by  the  geological  survey  of  that  state. 

Grundemann's  Missionary  Atlas. — A  special  atlas  devoted  to  the  illustration 
of  the  geography  of  Protestant  missions,  and  compiled  by  Dr.  Grundemann.  is 
now  in  course  of  publication,  in  German  and  English  editions.  The  first  parts, 
containing  maps  of  several  districts  on  the  west  coast  of  Africa,  have  already 
appeared,  and  the  work  seems  likely  to  prove  very  useful  to  all  those  who  are 
interested  in  the  progi'ess  of  missions  in  little-known  parts  of  the  world,  espe- 
cially as  the  maps  contain  much  detail,  and  are  in  a  convenient  and  portable 
form. 

Africa. 

Dr.  Livingstone. — During  the  last  few  months  our  thoughts  have  been 
directed,  with  painful  interest,  to  the  last  entei'prise  of  our  eminent  associate, 
Livingstone.  For  reasons  which  I  have  explained  at  our  evening  meetings,  and 
also  through  the  public  press,  I  have  never  admitted  that  there  existed  any 
valid  proof  whatever  of  the  death  of  that  great  traveller.  And  now  that  Arab 
traders  have  arrived  from  a  spot  close  to  the  reported  scene  of  the  murder,  long 
after  the  event  was  said  to  have  taken  place,  and  brought  to  the  Sultan  of 
Zanzibar  the  intelligence  that  he  passed  safely  into  the  friendly  Babisa  country 
to  the  westward,  and  that  a  report  has  arrived  at  Zauibar  that  a  white  man 
had  reached  the  Lake  Tanganyika,  we  have  fresh  grounds  for  hoping  that  he 
may  now  be  pursuing  his  journey  into  the  interior.  In  truth,  we  have  recently 
obtained  good  evidence  of  the  mendacity  of  the  man  Moosa,  on  whose  state- 
ment alone  the  death  was  reported — it  being  known  that  he  has  given  one  version 
of  it  to  the  consul  and  Dr.  Kirk  at  Zanzibar,  and  also  to  the  British  resident  at 
Johanna,  and  an  entirely  different  one  to  the  Sepoy  examined,  on  his  return 
to  Bombay,  by  Colonel  Rigby.  We  have  the  strongest  grounds  for  disbe- 
lieving the  story  altogether,  and  for  hoping  that  our  great  traveller  has  passed 
safely  through  the  intermediate  country  and  reached  the  Lake  Tanganyika,  the 
great  object  of  his  mission. 

Already  Livingstone,  by  crossing  the  northern  end  of  his  own  Lake  Nyasaa, 
has  determined  one  important  point  in  respect  to  the  watershed  of  South  Africa, 
for  he  has  proved,  according  to  Dr.  Kirk,  that  this  great  sheet  of  water  here, 
terminates,  and  is  not  connected  with  the  more  northerly  Lake  Tanganyika.  If 
he  has  been  spared,  as  we  all  hope,  he  has  before  him  as  grand  a  career  as  was 
ever  laid  out  before  an  African  explorer,  it  being  uow  probable  that  Tanganyaik 
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a  fresL-water  sea  which  must  have  an  outlet,  is  connected  on  the  north  with 
the  Albert  Nyanza  of  Baker  and  others  belonging  to  tije  Xile  sjstem.  For  although 
Burton  and  Spoke  estimated  the  height  of  Lake  Tanganyika  to  be  little  more 
than  1,800  feet  above  the  sea — the  Albert,  or  lower  lake  being,  according  to 
Baker,  2,720  feet — many  persons,  mistrusting  the  results  obtained  by  the  use 
of  a  bad  thermometer,  still  tliink  it  probable  that  the  Tanganyika  may  commu- 
nicate through  a  gorge  in  the  mountains  at  its  northern  end  with  the  Albert 
Nyanza  of  Baker ;  for  both  these  waters  lie  in  the  same  meridian. 

Pursuing  this  subject,  our  associate,  Mr.  Findlay,  after  a  comparison  of  the 
altitude  observations  ot  Burton  and  Speke,  on  the  first  East  African  expedition, 
those  of  Speke  and  Grant  on  the  second,  and  of  Baker  on  his  great  journey  to 
the  Albert  Nyanza,  has  prepared  a  memoir  in  which  he  endeavours  to  prove  that 
these  various  altitudes  are  not  inconsistent  with  Tanganyika  being  the  furthfir- 
most  lake  of  the  Nile  system,  with  an  exit  into  Albert  Nyanza.  This  important 
argumentative  memoir  will  be  read  to  us  at  our  first  meeting  after  the  auni- 
rversary. 

.  For  myself,  I  give  no  opinion  on  a  question  which,  like  many  others  respecting 
African  geography,  can  really  be  decided  by  positive  survey  only.  Let  us,  then, 
trust  that  Livingstone  has  been  enabled  to  solve  this  singularly  interesting 
problem. 

In  the  mean  time,  not  believing  in  the  death  of  Livingstone  on  the  sole  tes- 
timony of  one  of  his  cowardly  baggage-bearers  who  fled,  and  who  has  already 
given  difl'erent  versions  of  the  catastrophe,  I  am  sure  the  Societj'  and  the  public 
will  approve  of  tlie  course  I  recommended,  and  in  which  I  was  cordially  sup- 
ported by  the  council,  and,  to  their  great  credit,  by  her  Majesty's  Government, 
namely,  to  send  out  a  boat  expedition  to  the  head  of  Lake  Nyassa,  and  thus 
ascertain  the  truth.  If  by  this  exhaustive  search  we  ascertain  that,  sceptical  as 
we  are,  the  noble  fellow  did  fall  at  that  spot  where  the  Johanna  man  said  he 
was  killed,  why  then,  alas!  at  our  next  anniversary,  it  will  be  the  sad  duty  of 
your  president,  in  mourning  for  his  loss,  to  dwell  upon  the  wondrous  achieve- 
ments of  his  life.  If,  on  the  contrarj',  we  should  learn  from  our  own  envoys,  and 
not  merely  from  Arab  traders,  that  he  has  passed  on  into  the  interior  (and  this 
we  shall  ascertain  in  six  or  seven  months),  why  then,  trusting  to  the  skill  and 
:  indomitable  pluck  of  Livingstone,  we  may  feel  assured  that,  among  friendly 
Negro  tribes,  who  know  that  he  is  their  steadfast  friend,  he  maj'  still  realise 
■  one  of  the  grandest  geographical  triumphs  of  our  era,  the  connection  of  the  great 
Tanganyika  with  the  waters  of  the  Nile  system. 

But  even  here  I  v/ould  have  mj'  countrymen  wlio  are  accustomed  to  obtain 
rapid  intelligence  of  distant  travellers  not  to  despair  if  they  should  be  a  year 
more  without  hearing  any  news  of  our  undaunted  friend.  For,  if  he  be  alive, 
they  must  recollect  that  he  has  with  him  a  small  liand  oulj'  of  faithful  negroes, 
no  one  of  whom  could  be  spared  to  traverse  the  wide  regions  between  Lake 
Tanganyika  and  the  coast.  Until  he  himself  reappears — and  how  long  was  he 
unheard  of  in  his  first  great  traverse  cf  Southern  Africa ! — we  have,  therefore, 
little  chance  of  knowing  the  true  result  of  his  mission.  But  if,  as  I  fervently 
pray,  he  should  return  to  us,  with  what  open  arms  will  the  country  receive  him, 
and  how  rejoiced  will  your  president  be,  if  ho  lives,  to  preside  over  as  grand  a 
Livingstone  festival  as  he  did  when  this  noble  and  lion-hearted  traveller  was 
■about  to  depart  on  his  second  great  expedition. 

The  party  which  I  have  announced  as  about  to  proceed  to  Eastern  Africa,  to 
procure  accurate  information  concerning  Livingstone,  will  be  commanded  by 
Mr.  E.  D.  Young,  who  did  excellent  service  in  the  former  Zambesi  expedi- 
tion, in  the  management  of  the  Zadj/  2fj/assa  river-boat.  With  him  will  be 
associated  Mr.  Henry  Faulkner,  a  young  volunteer  of  great  promise,  and  two 
'  acclimatised  men,  one  a  mechanic  and  the  other  a  seaman.  The  expedition,  I 
am  happy  to  say,  is  warmly  supported  by  her  Majesty's  Government,  and  the 
:building"of  the  boat  is  rapidly  progressing  under  the  orders  of  the  Board  of 
Admirality.  The  boat  will  be  a  sailing  one,  made  of  steel,  and  built  in  pieces, 
no  one  of  which  will  weigh  more  than  501bs.,  so  that  the  portage  of  the  whole 
by  natives  past  the  cataracts  of  the  Shire  will  be  much  facilitated.  The  Govern- 
ment have  aiTanged  for  the  transport  of  the  party  to  the  Cape,  with  the  boat 
and  stores,  by  the  African  mail-steamer,  on  the  9th  of  next  month.*  Arrived 
there,  one  of  our  cruisers  will  take  them  to  the  Luabo  mouth  of  the  Zambesi, 
where  the  boat  will  be  put  together,  and  the  party — having  engaged  a  crew  of 
negroes — will  be  left  to  pursue  their  noble  and  adventurous  errand,  by  the 
Zambesi  and  the  Shire,  to  the  head  of  the  Lake  Nyassa.  On  account  of  the 
heavy  seas  which  prevail  on  the  western  or  leeward  side  of  that  lake,  the  expe- 
dition will  keep  close  to  its  eastward  shore,  hitherto  unexplored,  and  it  is 
expected  it  will  reach  Kampunda,  at  the  northern  extreniitj',  by  the  end  of 
October,  and  there  ascertain  whether  our  great  traveller  has  perished,  as 
reported,  or  has  passed  forward  in  safety  through  Cazembe  to  the  Lake 
Tanganyika. 

Senegal. — In  former  addresses  I  have  had  occasion  to  record  the  great  ser- 
vices rendered  to  geography  by  the  enlightened  Governor  of  the  French  posses- 
sions on  the  Seaegal,  Colonel  Faidherbe,  who  has  greatly  extended  our  knowledge 
of  the  countrj'  along  the  banks  of  that  river.  The  most  advanced  post  of  the 
French  is  Medine,  near  the  cataracts  of  Felou,  600  miles  from  the  mouth,  up  to 
which  point  the  river  is  navigable,  during  the  rainy  months,  for  vessels  drawing 
12ft.  of  water.  With  a  view  to  ascertaining  the  political  condition  of  the  coun- 
tries beyond  the  eastern  frontier,  as  also  to  fix  accurately  the  geographical  posi- 
tions of  places  between  the  Upper  Senegal  and  the  Niger,  an  expedition  was 
sent  out  by  Colonel  Faidherbe,  in  1863,  to  traverse  the  distance  between  Medine 
and  the  important  town  of  Segou,  which  had  been  visited  by  our  own  renowned 
traveller  Mnngo  Park,  sixty  years  previously.  The  mission  was  most  ably  and 
successfully  carried  out  by  Lieutenant  E.  Mage  and  Dr.  Quintin  of  the  French 
navy.  Countries  recently  desolated  by  serai-religious  wars  carried  on  by  Mussul- 


•  To  the  credit  of  the  Union  Steam  Packet  Company  the  boat  has  been  taken  out 
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man  chiefs  were  traversed  with  great  danger,  and  the  positions  of  the  route 
carefully  laid  down  ;  the  road  taken  being  a  detour  to  the  north,  after  crossing 
the  Senegal,  by  Diangounte,  to  Yamina,  on  the  Niger,  and  thence  bj'  canoe  to 
Segou.  By  this  journey  Lieutenant  Mage  has  filled  up  a  void  in  all  maps  of 
the  region  of  the  Upper  Senegal,  and  corrected  the  positions  of  many  places  as 
previously  laid  down  by  Mungo  Park  and  others ;  but  the  accuracy  of  our 
English  traveller  in  the  most  important  points  is  cheerfully  acknowledged  by  his 
accomplished  French  successor,  especially,  for  instance,  in  the  position  of 
Yamina,  which  Mungo  Park  fixed  at  13'  15',  and  Lieutenant  Mage  found  to  be 
13°  17'  N.  lat.  The  expedition  returned  to  the  mouth  of  the  Senegal  in  June, 
186G,  and  the  French  Geographical  Society  in  the  present  year  has  rewarded 
the  courageous  leader  with  one  of  its  gold  medals. 

Asia. 

Whilst,  with  the  exception  of  the  probable  settlement  of  the  north  end  of  Lake 
Nyassa  by  the  last  journey  of  Livingstone,  little  has  been  added  in  the  past 
year  to  our  stock  of  knowledge  respecting  Africa,  much  information  has  in  the 
same  period  been  elicited  regarding  the  geography  of  Central  Asia,  particu- 
larly as  respects  the  physical  features  of  those  vast  northern  portions  of  it  which 
have  been  explored  by  the  Russians,  and  the  positions  of  places  and  mountain 
ranges  laid  down  by  our  own  surveyors  to  the  north  of  British  India. 

At  the  head  of  the  labours  which  have  elucidated  the  comparative  geography 
of  this  quarter  of  the  globe,  I  place  the  two  remarkable  volumes  produced  by 
our  distinguished  associate  Colonel  Henry  Yule,  C.B.,  entitled  "  Cathay  and 
the  Waj^  thither,"  published  by  our  active  auxiliaries  the  members  of  the 
Hakluyt  Society,  and  of  whose  productions  our  Secretary,  Mr.  Clements  Mark- 
ham,  is  the  perspicuous  editor.  Although  the  student  of  the  former  condition 
of  China  and  the  surrounding  regions  has  ever  dwelt  with  profit  and  delight 
on  the  descriptions  of  the  great  traveller  Marco  Polo,  as  first  brought  under 
the  notice  ot  modern  English  readers  by  Msrsden,  and  as  since  rendered  so 
popular  b)-  the  excellent  work  of  M.  Pauthier,  it  was  left  for  Colonel  Yule 
vastly  to  extend  our  acquaintance  with  the  amount  of  information  possessed  by 
our  ancestors  in  the  mediseval  centuries  which  succeeded  to  the  epoch  when  the 
great  Venetian  lived.  By  gathering  together  in  one  collection  various  records 
of  other  travellers  in  the  East,  commencing  with  those  of  the  quaint  and  original 
Friar  Odoric,  of  Pordenone,  in  the  fourteenth  century.  Colonel  Yule  has  not 
only  satisfied  the  cravings  of  scholars,  but  has  at  the  same  time  gratified  geogra- 
phers b3'  the  preparation  of  a  most  instructive  map  of  Asia,  such  as  it  was 
when  explored  by  those  earlier  travellers,  and  when  it  was  ruled  over  by  the 
different  branches  of  the  family  of  Chinghiz  Khan. 

The  contrast  between  the  statistical  and  political  condition  of  Asia,  particu- 
larly its  central  portion,  in  those  days  when  mercantile  men  traversed  it  freelj' 
from  Azof  or  from  Tabriz  to  India  and  China,  and  the  present  time,  when 
there  exists  so  small  an  amount  of  land  intercourse  with  Europe,  is  truly 
astonishing.  In  those  days,  and  even  as  late  as  the  sixteenth  century, 
Samarkand,  a  city  renowned  as  a  scat  of  Mahomraedan  learning,  was  frequented 
by  embassies,  including  one  from  the  King  of  Spain.  Even  our  own  Queen 
Elizabeth  was  so  anxious  in  the  first  year  other  reign  to  open  out  an  intercourse 
by  way  of  the  Caspian  with  Persia  and  India,  that  she  addressed  a  letter  to 
"  the  Great  Sophi,  Emperor  of  the  Medes  and  Parthians."  It  was  then  ^1558) 
that  Jenkiuson,  our  English  traveller,  made  the  journey  from  Asti'achan  to 
Bokhara,  passing  b)-  Urghendj. 

Now,  with  the  exception  of  Kussia,  whose  mission  in  1811  has  been  noticed 
in  previous  addresses,  no  European  power  has  had  any  source  of  intercourse  with 
the  truculent  Emir  of  Bokhara,  to  whom  much  of  this  fine  region  is,  alas  I 
subjected.  It  has  since  been  left  to  stray  travellers,  one  of  the  last  of  whom  is 
the  enterprising  Hungarian  Vambery,  to  explain  to  the  civilised  world  the  real 
state  of  this  region,  once  so  important,  and  now  so  fallen  through  tyranny  and 
misgovernment.  No  one  can  have  read  that  author's  sketch  of  the  condition  of 
the  natives  in  either  of  the  Khannats  of  Khiva  or  Bokhara  without  rejoicing 
that  Russia  has,  through  the  energy  of  her  Government,  at  last  brought  these 
barbarians  to  respect  the  frontiers  of  an  empire  which  has  established  a  safe 
line  of  communication  between  its  own  territories  and  those  of  China. 

One  ot  the  most  important  statistical  results  of  modern  geographical  research, 
and  the  employment  of  natural  means  to  a  great  end,  is  the  bringing  into  I'eal 
use,  for  the  first  time  in  historj-,  the  River  Jaxartes  of  the  ancients  (now  called 
the  Syr  Daria),  and  navigating  it  with  steamers  from  its  mouth  on  the  Sea  of 
Aral  for  many  hundred  miles  into  Turkistan  and  Kokand.  By  this  great  feat, 
and  bj'  the  erection  of  forts,  Russia  has  established  an  entirely  new  and  well- 
protected  route  between  Europe  and  China,  far  to  the  north  of  that  followed  by 
travellers  and  merchants  in  the  middle  ages,  which  was  from  the  south  end  of 
the  Caspian. 

England,  holding  as  she  does  so  high  a  maritime  position  among  the 
nations,  may  reflect  with  satisfaction  on  her  great  eastern  traffic  with  India  and 
China,  carried  on  by  her  own  great  road,  the  ocean  ;  and,  far  from  envying  the 
recent  opening  out  of  this  land  and  river  route  tlirough  Central  Asia,  she  may 
be  well  pleased  that  her  northern  allies  should  have  a  beneficial  commercial 
tratfic  by  caravans  with  those  fertile  regions  of  north-western  Cliina,  with 
which,  in  fact,  we  never  have  had  any  intercourse,  but  with  whom  the 
Russians  have  traded  for  ages,  though  always  until  now  with  more  or  less 
impediment,  due  to  the  forays  of  tlie  intermediate  wild  people,  and  particu- 
larly the  Kokandians.  The  two  great  empires  of  Russii;  and  China  seem,  m 
fact,  to  be  destined  by  nature  to  interchange  commodities  by  land  and  river 
eommunic.itions  through  Central  Asia  ;  and  so  long  as  the  line  of  such  com- 
merce between  them  is  separated,  as  it  now  is,  from  British  India  and  its 
dependencies  by  mountainous,  sterile,  and  soowy  regions,  impassable  by 
modern  armies,  there  never  can  be  the  smallest  ground  'of  jealousy  on  the 
part  of  Britain. 

On  this  heail  I  was  much  gratified,  at  our  very  last .  meeting,  in  listening 
to  the  able  memoir  of  Captain  Sherard  Osborn  on  the  actual  state  of  Chinese 
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Tartar}',  an  enormous  region  that  has  become,  through  the  relaxation  of  the 
Chinese  hold,  "no  man's  land,"  and  in  liearing  from  the  eloquent  author,  as 
well  as  from  the  commentators  on  his  memoir,  that,  instead  of  any  appre- 
hension being  entertained  regarding  the  late  Kussian  advances,  it  was  gene- 
rally felt  that  it  would  be  greatly  to  the  advantage  of  the  natives,  as  well  as 
to  British  power  in  India,  that  the  influence  of  a  civilised  Christian  nation 
should  be  extended  eastward  over  a  region  now  becoming  desolate  through 
misgovernment  and  lawlessness.* 

These  considerations  lead  me  naturally  to  say  a  few  words  upon  the  geo- 
graphical operations  of  our  medallist  Admiral  ]5outakoff,  which  have  mainly 
led  to  the  establishment  of  the  new  Russian  line  of  eastern  traffic,  and  which 
have  justly  obtained  for  him  a  high  reputation.  The  first  of  these  enterprises 
might  almost  be  called  the  geographical  discovery ^of  the  Aral  Sea.  For,  although 
this  great  mass  of  salt  water  had  been  known  to  Arabian  geographei  s  during 
several  centuries  under  the  name  of  the  Sea  of  Khwaresm,  though  its  shores 
had  been  visited  by  travellers,  one  of  whom  was  the  accomplished  Russian 
geographer  George  von  Meyendorf,  who  described  the  mouths  of  the  Syr  Daria 
or  Jaxartes,  at  its  north-eastern  extremity,  and  another,  General  Berg,f  who 
led  a  Russian  expedition  along  its  western  banks  in  the  winter  of  1825-6,  no 
ship  had  ever  sailed  upon  this  inland  sea.  The  first  vessel  launched  upon  it 
was  constructed  at  Orenburg  in  1848,  and  transported  in  pieces  across  the 
desert,  and  in  it  Boutakoff,  after  two  years  of  navigation,  defined  the  real  shape 
of  the  coast,  established  the  depths  of  the  sea,  and  was  the  discoverer  of  the 
large  island  in  it,  the  wild  antelopes  of  which  came  to  stare  with  astonishment, 
3'et  without  fear,  at  their  first  invaders. 

Fifteen  years  have  elapsed  since  I  communicated  the  first  important  paper  of 
Boutakoff  to  this  society,  and  it  was  spoken  of  with  all  the  praise  it  merited  in 
my  Anniversary  .\ddress  of  the  year  1853.+  The  successful  exploration  of  the 
Jaxartes,  and  the  discover}'  of  its  fitness  for  steam  navigation,  which  was  the 
next  exploit  of  Boutakoff,  led  to  the  establishment  of  the  great  central  route  to 
China  already  mentioned,  and  Russia  natural!}'  availed  herself  of  the  commercial 
advantages  thus  presented  in  these  natural  features  near  the  boundaries  of  her 
Asiatic  possessions. 

The  (luestion  now  arises,  whether,  by  these  enterprises,  the  honour  does  not 
truly  belong  to  Russia  of  having,  for  the  first  time  in  history,  defined  the  course 
of  tlie  Syr  Daria  and  its  exit  into  the  Sea  of  Aral  ?  The  classical  writers  were, 
as  I  shall  presently  show,  ignorant  of  the  true  geography  of  this  region,  parti- 
cularly of  its  northern  part,  and  an  attentive  consideration  of  its  geological 
structure  and  physical  outlines  has  led  me,  followed  by  the  inquiries  I  have 
made  among  compai'ative  geographers  who  have  well  studied  the  subject,  to 
believe  that  their  silence  with  respect  to  the  Aral  Sea  is  no  proof  that  it  has  not 
existed  during  the  whole  of  the  historical  era. 

Holding  this  opinion,  I  necessarily  differ  from  my  friend  Sir  H.  Rawlinson, 
who,  in  observations  recently  delivered  from  the  chair  of  this  society,§  made  a 
very  ingenious  statement,  and  gave  it  as  his  opinion  that  there  was  sufficient 
evidence  to  show  that  in  early  times,  say  from  600  years  before  the  Christian  era 
to  500  or  600  years  after  it,  both  the  river  Oxus  and  Jaxartes  flowed  into  the 
Caspian,  the  Aral  being  non-existent.  That  afterwards,  and  up  to  the  year 
1300,  they  fell  into  the  Aral,  and  that  for  the  next  two  hundred  years  (1300  to 
1500)  they  came  back  into  the  Caspian,  snbsequentl}"  flowing  gradually  back 
into  the  Aral  and  forming  the  sea  as  we  now  know  it. 

Although  I  know  that  m}-  colleague  will  admit  that  my  geological  data  must 
have  some  weight,  I  have  to  claim  his  indulgence  for  venturing  to  question  the 
views  of  so  eminent  a  scholar  respecting  the  changes  of  physical  features  in  this 
region  that  may  have  happened  in  the  days  of  history.  Supported,  however,  as 
I  ara  by  the  opinions  of  men  on  whose  knowledge  I  place  great  reliance,  I  must 
say  that  I  cannot  regard  the  Persian  manuscript,  which  was  presented  to  Sir 
Henry  by  a  clever  chief  of  Herat,  to  be  a  document  of  sufficient  value  to 
override  the  conclusions  at  which  I  have  arrived  on  many  independent 
grounds. 

Concerning  the  ancient  course  of  the  Oxus,  I  see  no  reason  to  differ  from  the 
Persian  writer  and  Sir  Henry.  But  when  it  is  stated  in  the  year  a.d.  1417  the 
Jaxartes  had  deviated  from  its  former  course,  and  instead  of  flowing  into  the 
Caspian  (as  the  ancients  had  it),  joined  the  Oxus,  and  thus,  the  two  rivers  occu- 
pying one  and  the  same  bed,  came  into  that  sea,  I  must  withhold  my  assent. 
This  is  a  novel  and  striking  statement,  and  before  we  attach  credence  to  it  we 
must  have  some  physical  evidence  to  sustain  it.  In  my  state  of  scepticism 
regarding  the  value  of  this  Persian  manuscript,  now  for  the  first  time  pro- 
duced, that  which  strikes  me  a  jpriori  as  a  sign  of  its  invalidity,  is,  that  when 
this  region  was  open  to  knowledge  through  the  long-enduring  reign  of  the  civi- 
lised and  literary  Arabians  (say  from  the  seventh  to  the  thirteenth  century),  the 
Aral  was  known  and  laid  down  as  a  distinct  water-basin  under  the  name  of  Sea 
of  Khwarezm.  On  the  other  hand,  when  after  that  period  knowledge  became 
dim  and  local,  and  civilisation  was  at  it:  lowest  ebb,  then  it  was  that  the  Aral 
disappeared.  Jly  conclusion  from  this  coincidence  of  the  supposed  emptying  of 
the  Aral,  with  the  absence  of  records  respecting  it,  would  be  that  the  sea  had 
existed  during  all  that  time,  but  that  there  were  then  no  geographers  to  record 
the  fact. 

In   treating   this  subject,    let  us  first  consider   the  separation  of   the  Aral 


*  The  reader  who  wishes  to  become  aoquaiuted  with  the  physical  features  and  boun- 
daries of  the  districts  of  Chinese  Tartary,  so  well  expounded  by  Capt.  Sherard  Osbern, 
and  of  which  he  prepared  a  large  map,  must  consult  Keith  Johnston's  Library  Map  of 
Asia,  published  by  Mr.  Stanford,  in  the  preparation  of  which  Mr.  Trelawnej  Saunders 
took  a  leading  part. 

t  See  the  first  published  notice  of  the  remarkable  expedition  of  General  Berg  in  1825, 
in  the  work  of  myself  and  coadjutors,  "Russia  and  the  Ural  Mountains,"  vol.  i.  p.  310. 
General  Berg  is  now  Count  de  Berg,  and  the  Emperor's  representative  in  Russian 
Poland. 

t  "Journal  Rojal  Geographical  Society."  vol.  xxiii..  President's  Address  p.  86. 

§  See  "  Proceedings,"  Royal  Geographical  Society,  11th  Mirch,  1867. 


from  the  Caspian  as  originally  dependent  on  geological  changes  of  the  surface 
and  then  proceed  to  estimate  the  value  we  are  to  attach  to  the  writings  of  the 
classical  authorities  in  reference  to  a  legion  so  very  imperfectly  known  to 
them.  As  a  geologist  who  has  studied  this  Aralo-Caspian  question  in  situ,  T. 
beg  to  place  on  record  in  our  geographical  volumes  iny  view  of  the  pre-historic 
physical  outlines  of  a  region  which,  with  the  exception  of  the  obliteration  of' 
one  mouth  of  the  Oxus,  has,  I  venture  to  think,  undergone  no  essential  change 
during  the  human  period. 

According  to  all  good  authorities,  including  Humboldt,  there  existed  in  the 
latest  tertiary,  or  what  some  call  quaternary  times,  a  vast  depression  on  the 
surface  of  the  globe,  extending  over  8,000  square  marine  leagues,  in  which  a 
great  inland  sea  was  accumulated,  and  which,  in  a  work  on  Russia,  my  asso- 
ciates and  myself  first  mapped  out  under  Humboldt's  name  of  Aralo-Caspian.* 
In  that  sea  there  lived  an  abundance  of  inoUoscous  and  other  animals,  all  of  a 
species  having  a  local  and  limited  range,  and  all  strikingly  distinguished  from 
the  more  numerous  animals  of  oceanic  seas.  Now,  owing  to  the  upheaval  of 
large  portions  of  the  bottom  of  that  old  inland  sea,  its  animal  contents  formed, 
in  a  fossil  state,  the  Steppe  limestone,  as  seen  at  different  levels  over  an  enor- 
mous area.  Owing  to  these  pre-historic  movements  of  the  crust  of  the  earth, 
these  fossil  remains  are  seen  to  occupy  the  strata  on  the  banks  of  the  lake  of 
Aral,  as  well  as  on  the  shores  of  the  Caspian  Sea.  They  also  occur  at  various 
places  and  at  different  heights  in  the  adjacent  Steppes,  extending  westward  to 
the  country  of  the  Don  Cossacks  to  the  north  of  the  Sea  of  Azof,  where  I  have 
myself  examined  them.  There  is,  therefore,  no  doubt  that,  in  prehistoric  times, 
the  Aral  and  the  Caspian,  and  also  portions  of  a  much  wider  region,  now  raised 
above  them,  were  occupied  by  one  vast  internal  and  depressed  sea,  large  poi'tions 
of  which  have  been  desiccated.  By  these  movements  of  elevation  that  part  of 
the  former  great  sea  which  became  the  Aral  was  elevated  to  about  117ft.  above 
the  former  western  part,  or  present  Caspian,  and  the  seas  thus  insulated  were 
separated  through  the  same  movements  by  the  elevated  plateau  now  called 
IJst-Urt. 

This  was  the  physical  condition  of  the  region  long  before  tradition  or  history. 
Humboldt  has  well  remarked  that  the  great  Aralo-Caspian  depression  had  a 
similar  origin  to  the  much  deeper  cavity  in  the  earth's  surface  occupied  by  the 
Dead  Sea,  though  the  one  is  only  83ft.,  and  the  other  nearly  l,300Ft.  beneath 
the  ocean.  Now,  if  we  endeavour  to  account  theoretically  for  the  low  present 
level  of  the  old  Aralo-Caspian  Sea  by  evaporation  only,  we  are  met  by  the  facts 
that  large  portions  of  its  former  bottom  have  been  raised  to  different  altitudes 
in  the  surrounding  region,  and  that  the  levels  of  the  Sea  of  Aral  and  the  Caspian 
are  also  different,  and  are  separated  by  the  great  plateau  of  Ust-Urt.  As  it  is . 
impossible  to  explain  the  existence  of  the  much  deeper  cavity  of  the  Dead  Sea 
except  by  a  greater  sinking  of  the  earth's  crust,  so  is  such  a  phenomenon  pre- 
cisely what  geologists  would  expect  to  see  realised  as  a  natural  and  compensating 
result  of  the  corresponding  upheaval  of  the  adjacent  lofty  mouutains  of  Asia. 

This  being  the  conclusion  at  which  geologists  have  arrived,  let  us  see  if  it  be 
interfered  with  by  any  reliable  historical  records.  As  to  the  knowledge  possessed  > 
by  Alexander,  or  his  ootemporaries,  it  reall}'  does  not  touch  the  question  of  the 
relative  courses  of  the  Oxus  and  Jaxartes  towards  their  raouths.  For  Alexander 
crossed  the  Oxus  at  about  400  miles  above  its  mouth,  and  the  most  western 
point  at  which  the  great  conqueror  reached  the  Jaxartes  was  Cyropolis,  where 
he  passed  it  to  defeat  the  Scythians  ;  and  that  spot  is  about  equidistant  from  the " 
Aral  Sea.  Consequently,  neither  Alexander  nor  his  generals  could  know  any-  • 
thing  of  the  real  course  of  either  river  for  great  distances  above  their  mouths. 
Scholars  and  comparative  geographers  doubt,  indeed,  if  any  weight  can  be 
attached  to  the  unanimous  statement  of  the  Greeks,  that  both  the  Oxus  and> 
Jaxartes  flowed  into  the  Caspian,  by  mouths  some  300  miles  apart,t  when  they 
see  how  equally  unanimous  were  the  writers  who  came  between  Herodotus  and; 
l^tolemy  in  believing  the  Caspian  to  be  but  a  gulf  of  tbe  Northern  Ocean  ! 
Again,  we  see  how  persistently  the  followers  of  Alexander  counfounded  the 
Jaxartes  itself  with  the  Tauais,  and  fancied  that  they  had  doubled  back  upon 
the  rear  of  Europe. 

"  The  expedition  of  Alexander;"  says  Humboldt,  "  far  from  extending  or 
rectifying  the  geography  of  the  Caspian  Sea,  confounded  the  Tanais  with  the 
Jaxartes,  and  the  Caucasus  with  the  Paropamisus  or  Hindu  Kush."!};  Again, 
•'  It  is  through  a  singular  combination  of  circumstances  that  the  great  Mace- 
donian expedition,  which  in  other  respects  extended  the  geographical  horizon 
of  the  Western  nations,  became  fatal  to  the  geography  of  the  Caspian  Sea."§ 
Further  on  he  says,  "  Some  traces  of  the  Sea  of  Aral,  described  as  a  great 
basin  to  the  east  of  the  Ural  or  Jaik  River,  are  indeed  found  in  Menander,  the 
B}'zantine  historiographer  ;  but  it  is  only  with  the  series  of  Arabian  geographers, 
at  the  head  of  whom,  in  the  tenth  century,  we  must  place  El-Istacliry,  that 
we  first  obtain  a  certain  knowledge  of  the  topography  of  these  countries."  j| 

The  truth  is,  that,  when  it  was  thus  loosely  said  that  both  the  Oxus  and 
Jaxartes  flowed  into  the  Caspian,  we  must  make  due  allowauce  for  the  ignorance 
of  the  ancients  of  the  northern  portion  of  this  vast  region,  particularly  of  the 
course  of  the  Jaxartes,  which  no  one  of  them  had  fully  explored,  and  at  the 
raouth  of  which  none  of  them  had  amved. 

If,  indeed,  we  rely  on  the  sagacious  Rennell,  he,  in  his  great  work  on  the 
"  Geographical  System  of  Herodotus,"  may  be  said  to  have  established  this  point, 
for,  in  speaking  of  the  old  geographers,  he  says,  "  they  understood  the  Aral  to 
he  included  in  the  Catpiaii,  since  they  knew  but  of  one  expanse  of  water  in  that 
quarter  ;  for  the  Cyrus  and  Araxes,  Oxus  and  Jaxartes,  were  all  supposed  to  fall 


•  See  ''Russia  in  Europe  and  the  Ural  Mountains,"  vol.  i.,  pp.  303-314,  and  particu- 
larly observe  the  map  and  section,  p.  311,  from  the  Sea  of  Azof  across  the  Caspian  and 
the  Ust-Urt  to  the  Sea  of  Aral. 

t  2,400  stadia,  according  to  Eratosthenes,  and  80  parasangs,  according  to  Patrocliu 
both  quoted  by  Strabo. 

t  "  Asie  Centrale,"  vol  ii.  p.  14. 

§  Ibid.  p.  153. 

il  Ibid.,  p.  156. 
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nto  the  same  sea."  This  ha  contrasts  with  the  accurate  suhsequent  knowledge 
of  the  Arabian  geographers.  And  truly  so,  for  this  was  the  regular  progress  of 
observation,  and  a  great  advance  over  the  ignorance  of  the  classical  writers 
respecting  these  hyperborean  tracts.  In  those  times  the  regions  inhabited  by 
the  Massagetae  and  the  King  of  Kharasmia  (the  present  Khiva)  were  barbarous 
countries,  never  explored  by  geographers ;  and,  consequentlj',  the  classical  autho- 
rities could  only  have  obtained  the  little  knowledge  they  possessed  from  native 
hearsay. 

In  his  able  essay  on  the  "  Life  of  Alexander  the  Great,"  Williams  distinctly  j 
lays  down,  in  his  map  of  that  period,  the  seas  of  the  Aral  and  Caspian  as  dis- 
tinct bodies  of  water.  The  same  separation  is  given  by  Rennell,  in  his  map  of 
the  twenty  satrapies  of  Darius  Hystaspes ;  and,  whilst  in  it  he  indicates  the 
Oxus  flowing  into  the  Caspian,  and  the  Jaxartes  into  the  Aral,  he  shows  com- 
pletely how  the  two  seas  were  separated  by  what  he  terras  the  high  plateau  of 
Saraob,  the  Ust-Urt  of  the  present  day. 

Again,  Thirlwall,  in  his  "  History  of  Greece,"  plainly  leads  us  to  believe 
that  the  Greeks  could  have  known  nothing  of  the  Sea  of  Aral  and  the  mouth  of 
the  Jaxartes,  except  what  they  derived  from  the  reports  of  the  King  of 
Kharasmia,  who  came  from  a  distance  in  the  north  to  visit  Alexander.  In  short, 
there  is  no  historical  evidence  whatever  to  oppose  the  view,  that  the  outline  and 
structure  of  the  Aralo-Oaspiou  region,  as  now  seen,  was  determined,  as  I  have 
said,  long  anterior  to  the  historical  era. 

On  the  point  of  the  prehistoric  sepai'ation  of  the  Aral  from  the  Caspian,  I 
entirelj'  concur  with  Humboldt.  "  If  we  ascend,,'  he  says,  "  to  the  primitive 
condition  of  the  vast  Mediterranean  concavity,  I  should  be  led  to  believe  that, 
notwithstanding  the  diminution  of  surface  with  the  Caspian  and  Aral  basins 
may  have  undei-gone  in  the  historical  times,  from  Hecatseus  and  Herodotus  down 
to  the  tenth  century  of  our  era — i.  e.  to  the  days  of  the  Arab  geographers 
El-Istachry  and  Ebn  Haukal— the  event  of  the  separation  of  the  Aral  and  Cas- 
pian remounts  to  a  geological  epoch,  which,  like  the  separation  of  the  Euxine 
and  the  Caspian,  or  the  opening  out  of  the  Dardanelles  and  the  Straits  of  Gib- 
raltar, are  all  ante-historical,  or  far  beyond  any  human  tradition."* 

In  sustaining  this  view  it  is  to  be  remarked  that,  whilst  the  Aral  Sea  trends 
from  north  to  south,  the  Syr  Daria  and  its  embranchment  the  Kuvan  Daria, 
which  flow  into  it  from  the  east,  have  had  courses  at  right  angles  to  that  sea 
itself;  thus  favouring  the  geological  view  that  the  great  movement  which  pro- 
duced the  plateau  of  the  Ust-Urt,  separated  the  Sea  of  Aral  from  the  Caspian, 
and  left  the  chasm  occupied  bj'  the  Aral,  vias  also  accompanied  (as  is  usual  in 
such  elevations)  by  transverse  flanking  openings  in  the  mainland,  on  the  east, 
along  which  those  rivers  flowed.  In  this  view  the  parallelism  of  the  Syr  Daria 
to  that  of  the  Kuvan  Daria,  about  fifty  miles  south  of  it,  is  remarkable. 

If  the  Jaxartes  ever  flowed  to  the  south-west,  as  suggested  bj-  Sir  H.  Kaw- 
liuson,  it  must  have  joined  the  Oxus  long  before  the  united  streams  fell  into  the 
Caspian,  which  is  very  distant  from  the  nearest  point  of  the  vallej'  of  the  Oxus. 
But  if  such  an  union  of  the  great  streams  ever  existed  in  so  southern  a  latitude, 
it  must  have  been  perfectly  well  known  to  the  ancients,  and  they  have  made  no 
allusion  to  it.  On  the  contrarj',  they  believed  and  have  stated,  that  the  rivers 
fell  independently  into  the  Caspian,  and  by  different  courses,  separated  from  each 
other  by  a  wide  interval. 

Whilst  I  think  that,  probably,  the  many-mouthed  Oxus  always  sent  a  large 
portion  of  its  waters  into  the  Aral,  I  also  quite  believe  that  one  of  the  branches 
debouched  formerly  into  the  Caspian,  as  explained  by  Humboldt,  and  as  proved, 
indeed,  by  the  old  English  traveller  Jenkinson,  to  whom  he  refers.  It  will  also 
be  presently  seen  that  the  distinguished  Asiatic  geographer  Semenof  would 
explain  the  desiccation  of  the  former  or  Caspian  branch  of  the  Oxus  in  another 
manner.  The  stoppage  of  that  watercourse  (formerly  an  unusual  line  of  traffic) 
may  also  be  accounted  for  by  a  local  elevation  of  land  in  that  latitude ;  for  it  is 
not  remote  from  the  scene  of  igneous  eruptions  that  produced  volcanic  moun- 
tains, as  the  greater  and  lesser  Balkan,  near  the  ancient  desiccated  mouth  of  the 
Oxus.  Such  a  change  of  level  may,  indeed,  have  been  caused  by  the  same  subter- 
ranean forces  which,  in  this  latitude,  evolve,  at  the  present  daj',  the  fires  of 
Baku,  and  have  recently  thrown  up  volcanic  mud-islands  near  the  southern  end 
of  the  Caspian.  The  elevating  effect  of  these  forces  would  deflect  the  Caspian 
branch  of  the  Oxus  and  cause  its  waters  to  unite  with  the  branches  which 
flowed  northwards  into  the  Aral  Sea. 

(To  he  continued.) 


ducing  the  electric  spark  in  a  stream  of  continuous  brilliancy.  The 
difficulty  all  along  has  been  to  secure  continuity,  and  this  has  at  length 
been  happily  overcome.  Two  stalks  or  rods  of  carbon — not  unlike  two 
thick  stalks  of  slate-pen  —are  vertically  placed  one  over  the  other,  with  a 
small  interval  between  the  two  approaching  points.  It  is  betwixt  these 
two  points  that  the  light  appears;  the  resistance  of  the  two  currents 
producing  the  required  light.  In  giving  off  the  streams  of  magnetism, 
the  carbon  is  slowly  consumed,  and  thereby  a  process  of  keeping  the  rods 
in  p"oper  approximation  is  of  paramount  importance.  The  concentration 
of  the  light,  or  its  radiation,  may  be  adjusted  by  lenses  or  reflectors,  as  in 
the  ordinary  lighthouse  system.  The  adoption  of  this  kind  of  electro- 
magnetic light  to  lighthouses  has  been  carried  to  a  practical  issue  by 
Professor  Holmes,  an  apparatus  of  this  kind  being  in  use,  we  believe,  at 
Dungeness.  There  is  also  a  French  electric  light  at  Cape  la  Heve,  near 
the  port  of  Havre.  As  yet,  however,  the  whole  process,  as  far  as  economic 
purposes  are  concerned,  may  be  said  to  be  experimental,  or  at  least  not 
fully  established.  The  apparatus  erected  by  the  Commissioners  of 
Northern  Lights  is  that  of  Mr.  H.  Wilde,  a  noted  experimentalist  in  thi& 
branch  of  science.  Unquestionably,  the  light  exhibited  under  the  dis- 
advantages of  inclement  weather,  on  an  open,  unprotected  stage,  was  of 
surprising  brilliancy — white — and  so  intense,  as  to  be  scarcely  endurable 
to  the  naked  eye  within  a  short  distance.  All  present  were  impressed  with 
the  beauty  and  power  of  this  extraordinary  artificial  light,  approaching  so 
nearly  as  it  did  to  the  light  of  the  sun.  After  seeing  it  from  the  eastern 
breakwater  at  the  distance  of  about  a  mile,  the  Lord  Provost  proceeded 
to  the  lighting  premises,  in  order  to  see  what  effect  could  be  produced  by 
using  a  reflector  to  light  lines  of  streets.  Mr.  Wilde  having  adjusted  the 
apparatus  accordingly,  a  broad  stream  of  light  resembling  the  clearest 
moonlight  was  sent  down  the  road  towards  Granton,  affording  conclusive 
evidence  that,  as  regards  the  lighting  of  toivns,  the  electric  light  may  at 
no  distant  day  be  brought  into  practical  operation,  so  as  to  supersede  the 
rows  of  gas  lamps  at  present  in  use. 


THE  ELECTRIC  LIGHT. 
An  interesting  exhibition  of  the  electric  light,  with  a  view  to 
lighthouse  purposes,  took  place  recently  on  the  high  ground  near 
Granton.  At  this  spot  some  temporary  buildings  have  been  erected  by 
the  Commissioners  of  Northern  Lights  to  carry  on  these  experiments.  As 
yet  the  arrangements  are  not  completed,  and  the  light  was  on  the  above 
occasion  exhibited  from  a  temporary  stage,  visible  in  the  proper  focus  from  the 
eastern breakwaterat  Granton.  The  Lord  Provostand  another  Commissioner 
were  in  attendance,  with  several  gentlemen  who  felt  interested  in  the  pro- 
ceedings. The  night,  unfortunately,  was  dull  and  showery,  but  this  did 
not  prevent  the  experiments  being  carried  out.  The  apparatus  consists  of 
a  group  of  permanent  and  electro-magnets,  within  which  revolve 
armatures,  moved  at  a  great  velocity  by  power  from  a  steam-engine. 
Currents  of  electro-magnetism  being  disengaged  flow  through  two  copper 
wires  to  the  stage  outside,  where  we  find  the  mechanism  arranged  for  pro- 

•  Homboidt,  '•  Asie  Centralc,"  vol.  ii.,  p.  146, 


THE    GRIEVANCES   OP   MINERS. 

The  select  committee  on  mining,  which  during  the  last  session  of 
Parliament  sat  so  many  days  and  took  evidence  enough  to  fill  a  blue 
book  of  800  pages,  has  at  length  brought  its  labours  to  a  termination. 
Mr.  Neate,  the  chairman,  laid  the  report  on  the  table  of  the  House 
on  July  31st.  The  document,  which  is  a  lengthy  one,  has  not 
yet  been  printed,  but  the  following  are  its  principal  features.  The 
committee  are  of  opinion  that  the  employment  of  women  on  the  pit  banks 
does  not  require  legislative  prohibition  or  further  interference.  They 
recommend  that  no  boys  should  be  employed  in  any  mine  under  the  age 
of  twelve;  that  a  register  of  boys  under  the  age  of  fourteen  be  kept  in  a 
form  to  be  prescribed  by  the  Secretary  of  State  ;  that  no  boy  under  the 
age  of  sixteen  be  under  ground  in  any  mine  for  more  than  twelve  hours 
out  of  the  twenty-four ;  that  children  and  young  persons  employed  above 
ground  shall  be  subject  to  such  regulations  as  to  edlication  and  labour  as 
shall  be  laid  down  by  any  general  act  for  the  regulation  of  such  matters, 
regard  being  had  to  the  customs  and  exigencies  of  operations  incident  to 
the  working  and  management  of  mines  and  collieries.  They  find  that  the 
intention  of  the  law  as  against  payment  of  wages  by  "  truck"  is  frequently 
defeated,  more  especially  in  Scotland,  and  that  the  law  required  some 
alteration  in  order  to  render  it  more  effectual.  They  recommend  sundry 
alterations  and  additions  to  the  "general  rules"  laid  down  by  the  Act  of 
Parliament  for  the  working  of  mines;  that  in  all  coal  workings  where 
safety  lamps  are  required  by  the  special  rules  of  the  mine  no  gunpowder 
shall  be  used  for  blasting  the  coal ;  that  in  all  places  where  an  accumula- 
tion of  water  is  likely,  the  place  must  be  approached  by  a  "  wording"  not 
exceeeding  twelve  feet  in  width,  with  the  bore-hole  constantly  in  advacce, 
and  with  plank  bore-holes;  that  in  approaching  places  where  there  is 
likely  to  be  accumulation  of  gas  the  use  of  safety  lamps  shall  be  impera- 
tive. They  also  decide  that  it  is  expedient  to  prohibit  in  all  cases  the 
deduction  of  the  price  of  the  timber  used  in  propping  from  the  wages  of 
the  miner ;  that  it  is  expedient  to  provide  that  it  shall  not  be  lawful  to 
employ  more  than  100  persons  in  any  mine  unless  such  mine  be  divided 
into  separate  district  or  panels,  in  such  a  manner  that  each  separate 
district  or  panel  shall  have  one  or  more  independent  "intake,"  and 
return  airways  from  the  main  airways  to  the  main  return  or  upcast. 
With  regard  to  inspection  (a  much  controverted  point)  they  say  that 
the  present  staff  of  inspectors  should  be  increased,  with  a  view  to 
more  frequent  inspection;  but  it  is  not  desirable  that  men  of  a  lower 
standard  than  those  at  present  selected  should  be  employed  in  the  discharge 
of  this  important  duty.  The  committee  also  consider  the  present  method 
of  selecting  arbitrators  unsatisfactory,  and  that,  instead,  the  inspector 
and  mine  owner  should  appoint  their  own  arbitrator,  and  that  the  two 
arbitrators  should  appoint  an  umpire.  They  think  it  desirable  to  appoint 
stipendiary  magistrates  for  the  more  populous  mining  districts. 
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REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


Seadwin's  Index  to  Mineralogy.     London :  E.  and  F.  N.  Spon. 

Mr.  Readwin  has  done  great  service  to  the  scientific  world  by  collecting 
from  all  available  sources  the  materials  for  making  a  much  more  correct 
list  of  minerals  than  has  hitherto  existed.  The  index  is  arranged  in  an 
alphabetical  list,  containing  the  names  of  about  2,500  minerals,  with 
concise  references  to  their  composition,  synonymes,  and  place  in  the 
British  Museum.  Although  the  compiler  in  his  preface  states  that  the  list 
is  obviously  imperfect,  and  little  more  than  an  index  to  a  more  extended 
work  on  the  subject,  he  has  not  the  less  deserved  the  thanks  of  mineralogical 
students  for  drawing  their  attention  to  the  subject,  and  which  may 
ultimately  be  the  means  of  producing  a  list  of  minerals  really  deserving 
the  name. 

Irrigation  in  Spain.    By  J.  P.  Kobeets.  C.E.     London :  R.  and  F.  N. 
Spon.     1867. 

This  pamphlet  contains  a  number  of  interesting  facts  and  figures  con- 
cerning the  works  of  irrigation  existing  in  Spain  and  those  in  course  of 
execution. 

As  the  subject  of  irrigating  land  and  the  construction  of  new  works 
occupies  the  public  attention  at  the  present  time,  Mr.  Robert's  pamphlet 
has  been  very  opportunely  published,  and  the  information  given  has  been 
collected  with  great  care. 


A  Treatise  on  the  Screw  Propeller.     By  Johk  BorENE,  C.E.     London  : 
Longmans,  Green,  Reader,  and  Byer.     Parts  xxii  and  xxiii. 

As  the  publication  of  the  present  edition  draws  to  a  close,  the  monthly 
parts  become  volumes  in  themselves.  The  July  part  consists  of  48  pages 
of  letter-press,  accompanied  by  two  sheets  of  well-executed  illustrations ; 
whilst  the  part  for  August  contains  60  pages  of  letter-press  and  four 
plates,  eBch  illustrating  marine  engines,  having  some  interesting  features. 


I%e  ^Engineer  Officers  Navy  List,  for  August,  1867. 
J.  R.  H.  Spry. 


Devonport ; 


The  second  issue  of  this  useful  handbook  of  information  for  the  steam 
branch  of  the  Royal  Navy,  is  a  considerable  improvement  upon  the  one 
that  preceded  it.  The  names  of  the  officers  serving  on  board  are  given  in 
the  list  of  ships  and  vessels,  as  well  as  separately  in  the  classified  lists. 
Such  a  handbook  has  been  long  felt  as  a  wnnt,  and  we  wish  the  publisher 
success  in  the  undertaking,  and  it  rests  with  the  engineers  themselves  to 
make  the  next  succeeding  publication  still  more  complete. 


Albany,  U.S. 


A  Neto  Chemical  Nomenclature.     By  S.  D.  Tillman,  A.M. 
C.  Van  Benthuysen  and  Sons. 

Professor  Tillman,  who  is  well  known  as  the  Professor  of  Technology  in 
the  American  Institute,  of  the  City  of  New  York,  has  issued  in  pamphlet 
form,  the  first  of  a  series  of  papers  treating  of  a  new  chemical  nomen- 
clature, by  which,  as  he  says,  students  who  formerly  found  themselves  in 
a  quagmire  of  incongruous  names,  may  now  "advance on  firm  ground  and 
view  with  satisfaction  and  profit  the  fair  fields  opened  on  either  side  by 
the  distinguished  chemists  of  our  own  time." 

The  papers,  of  which  the  present  pamphlet  contains  the  substance  of 
several,  were  read  at  the  meetings  of  the  American  Institute  for  the 
Advancement  of  Science,  and  are  based  on  the  almost  self-evident  necessity 
for  a  thorough  overhauling  of  the  existing  nomenclature  employed  more 
particularly  by  English  chemists,  and  the  author  falls  foul  of  the  attempts 
to  define  acids,  for  instance,  containing  more  or  less  oxygen  by  adapt- 
ing as  terminals,  ic  and  ous,  and  the  corresponding  terminals  ate 
and  ite  for  salts,  and  various  other  defects  in  the  existing  system 
of  chemical  nomenclature.  Professor  Tillman's  pamphlet  is  certainly 
worthy  of  the  attention  of  chemical  students,  and  we  trust  he  will  follow 
out  the  work  still  further  and  publish  a  complete  work  on  the  subject. 
Unfortunately  we  are  not  able  to  inform  our  English  readers  where  the 
work  can  be  obtained  in  England. 


Haeboues  of  Refuge.— The  annual  reports  of  the  engineers  show  that  at  Portland 
the  quantity  of  rou^h  stone  deposited  in  the  breakwater  mound,  and  the  foundations  of 
the  heads,  has  reached  5,627,654.  tons.  With  the  exception  of  some  temporary  damaee 
to  masonry  m  the  gales  of  January  and  March,  the  works  have  stood  suceessfullv  the 
storms  of  the  wmter,  and  large  numhers  of  vessels  have  taken  shelter  within  the  harbour 
At  Dover,  the  expenditure  upon  the  breakwater,  or  west  arm  of  the  harbour  has  reaphed 
£611,277,  the  estimate  being  £725,000.  At  Alderney,  the  expenditure  at  the  end  of  March 
—the  period  at  which  all  these  reports  are  made  up— had  reached  £1,140  513  the  estimatp 
bmg  £1,060,000.  At  Holyhead,  at  that  date,  a  length  of  7,037  feet  of  the  supe^stSu  e 
of  the  north  breakwater  had  been  built  to  its  fall  height,  and  a  length  of  7  124  feet  wis 
built  about  high  water ;  the  inner,  or  harbour  wall,  wag  built  to  its  full  len'eth  of  S  930 
feet.  In  the  year  ending  the  31st  of  March,  3,647  vessels  sought  the  shelter  of  this 
harbour.    The  expenditure  had  reached  £1,371,155. 


LATEST   PRICES   IN   THE   LONDON   METAL  MARKET. 


COPPER. 

Best  selected,  per  ton    

Tough  cake  and  tile  do 

Sheathing  and  sheets  do 

Bolts  do 

Bottoms  do 

Old  (exchange)  do 

Burra  Burra  do 

Wire,  per  lb 

Tubes  do 

BRASS. 

Sheets,  per  lb 

Wire  do 

Tubes  do 

Yellow  metal  sheath  do 

Sheets  do 


SPELTER. 
Foreign  on  the  spot,  per  ton 
Do.  to  arrive  


ZINC. 


In  sheets,  per  ton 

TIN. 

English  blocks,  per  ton..., 
Do.  bars  (in  barrels)  do.    , 

Do.  refined  do 

Bancado 

Straits  do 


TIN   PLATES.* 
IC.  charcoal,  1st  quality,  per  box 

IX.  do.  1st  quality  do 

IC.  do.  2nd  quality  do 

IX.  do.  2nd  quality  do 

IC.  Coke  do 

IX.  do.  do 

Canada  plates,  per  ton 

Do.  at  works  do 


IRON. 
Bars,  Welsh,  in  London,  per  ton    . 

Do.  to  arrive  do 

Nail  rods  do 

Stafford  in  London  do 

Bars  do.  do. 

Hoops  do.  do 

Sheets,  single,  do 

Pig  No.  1  in  Wales  do 

Refined  metal  do 

Bars,  common,  do 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

Do.  Swedish  in  London  do.  

To  arrive  do 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

Do.  No.  Sand  4  f.o.b.  do 

Railway  chairs  do 

Do.  spikes  do 

Indian  charcoal  pig  in  London  do. 

STEEL. 
Swedish  in  kegs  (rolled),  per  ton.... 

Do.  (hammered)  do 

Do.  in  faggots  do 

English  spring  do 

QtriCKSlLTEE,  per  bottle 


LEAD. 
English  pig,  common,  per  ton. 

Ditto.  L.B.  do 

Do.  W.B.  do 

Do.,  ordinary  soft,  do.f 

Do.  sheet,  do 

Do.  red  lead  do 

Do.  white  do 

Do.  patent  shot  do 

Spanish  do 


£ 
83 
79 
81 
83 
85 
72 
85 
0 
0 

0 
0 
0 
0 
0 

20 
20 


rom 

s. 

d. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

IH 

To 
£  s. 
84  0 
80  0 
83       0 


0  9 

0  8 

0  lOi 

0  7 

0  7 


17 
17 


27      0      0 


86      0      0 


Oi 


0  0  10 

0  0  9i 

0  0  11 

0  0  7i 


21       0      0 
21       0      0 


91 
92 

94 

0 
0 
0 

0 
0 
0 

)> 

)9 

n 

9> 

92 

0 

0 

,^ 

J9 

87 

0 

0 

87 

10 

0 

1 

7 

6 

9 

6 

1 

13 

6 

15 

6 

1 

5 

6 

7 

6 

1 

11 

6 

13 

6 

1 

3 

6 

4 

6 

1 

9 

6 

10 

6 

13 
12 

10 
10 

0 
0 

>» 

J) 

39 

11 

6 
6 

10 
10 

0 
0 

JJ 

» 

» 

7 

0 

0 

7 

10 

0 

7 

10 

0 

8 

10 

0 

7 

10 

0 

9 

10 

0 

8 

10 

0 

9 

12 

6 

9 

5 

0 

10 

0 

0 

3 

15 

0 

4 

5 

0 

4 

0 

0 

5 

0 

0 

5 

15 

0 

6 

0 

0 

6 

5 

10 
10 

0 
0 

6 

0 

0 

10 

5 

0 

10 

10 

0 

10 
2 

5 
14 

0 
0 

3 

is 

6 

2 

2 

9 
6 

6 
6 

2 

7 

0 

5 

10 

0 

5 

15 

0 

11 

0 

0 

12 

0 

0 

7 

0 

0 

7 

10 

0 

14 
15 
16 
17 

5 
0 
0 
0 

0 
0 
0 
0 

»> 
23 

it 

0 

» 
)> 

0 

6 

17 

0 

tf 

9t 

>» 

19 
20 
21 

15 

0 

15 

0 
0 
0 

ft 

99 

20 

0 

0 

20 

10 

0 

20 

15 

0 

20 

15 

0 

21 

5 

0 

27 

0 

0 

30 

0 

0 

23 
19 

0 
5 

0 
0 

19 

10 

0 

•  At  the  works  Is.  to  Is.  6d.  per  box  leee. 

t  A  Derbyshire  quotation,  not  generally  known  in  the  London  market. 
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NOTES  AND  NOVELTIES. 


MISCELLANEOUS. 

PiTEKTs.— The  TiOrd  Chancellor,  the  Master  of  the  Rolls,  and  the  late  and  the  present 
Attoiney-General  (the  latter  then  Solicitor-General),  as  commissioners  of  patents,  report 
that  2,124  patents  were  passed  in  the  year  1866.  The  amount  received  in  the  year  for 
stamp  duties,  the  fees  being  now  paid  by  means  of  stamps,  was  £114,-161,  wliich  was  more 
than  double  the  expenditure  of  the  department,  though  this  must  have  been  upon  a 
liberal  scale  if  we  may  judge  from  the  first  item,  £9,428,  paid  in  fees  to  the  Attorney- 
General  and  the  Solicitor-General,  and  £3.56  to  their  clerks.  The  receipts  included  £31,400 
for  continuing  old  patents  beyond  the  first  three  years  of  their  term  of  14  years,  and 
£21,900  for  continuing  old  patents  beyond  the  first  seven  years  of  their  term.  The  fee  of 
£50  for  continuing  a  patent  beyond  its  third  year  is  paid  on  about -30  per  cent,  of  the 
patents  issued,  and  the  other  70  per  cent,  become  void  at  the  end  of  three  years.  The 
further  sum  of  £100  payable  at  the  end  of  the  seventh  year  is  paid  on  about  io  per  cent, 
of  the  patents  issued,  so  that  90  per  cent,  are  allowed  to  become  void  at  the  end  of  the 
seventh  year.  The  commissioners  continue  their  work  of  publishing  abstracts  or  abridg- 
ments of  all  specifications  from  the  earliest  enrolled  to  the  present  time  ;  tliey  are  issued 
in  classes  and  chronologically  arranged,  sold  at  the  mere  cost  of  pri  iting  and  paper,  and 
presented  to  the  authorities  of  every  important  town  in  the  kingdom  on  condition  that 
they  shall  be  accessible  to  the  public  daily,  free  of  all  charge.  The  new  classes  in  course 
of  preparation  relate  to  fuel,  steam  engines,  railways,  railway  signals,  hydraulics,  ventila- 
tion, rolling  stock,  raising,  &c.,  heavy  bodies,  acids  and  alkalies,  agriculture,  optical,  &c., 
instruments,  roads,  stone  and  cement,  writing  instruments  and  materials,  saddlery,  and 
bridges.  After  the  present  year  all  patentees  will  be  required  to  deliver  with  the  specifi- 
cation an  abridgment  of  it,  and  these  abridgments  will  be  published  in  quarterly  volumes 
after  the  expiration  of  the  six  months'  protection.  The  commissioners  reprint  extracts 
from  former  reports  on  the  need  of  a  proper  building  for  offices  and  public  museum  and 
library,  and  state  that  the  present  building  is  now  filled,  and  there  is  a  continual  increase 
of  specifications  and  scientific  works,  for  which  provision  must  be  made.  The  large 
amount  of  surplus  of  fees  received  over  expenditure  provides  a  fund  from  which  the  cost 
of  a  proper  building  might  be  defrayed. 

Aif  enormous  cannon  has  been  recently  added  to  the  Paris  Exhibition  which,  within 
the  last  few  months,  has  been  produced  at  the  Imperial  Foundry  at  Ruelle.  It  consists 
of  a  cast-iron  body,  strengthened  by  two  steel  coils;  the  weight  of  this  piece  is  37  tons  ; 
diameter  of  the  chamber  is  rather  less  than  17in. ;  it  is  a  smooth-bore  breech-loader. 
The  shot  to  be  used  for  this  gun  weighs  6001bs.,  and  is  solid  and  spherical;  the  shell  is 
also  spherical,  weighs  4201bs.,  and  icontains  ISlbs.  of  nowder;  the  charges  required  for 
the  two  are  lOOlbs.  and  661bs.  respectively. 

Twiir-ScEEW  Peopuision.— In  the  House  of  Commons,  Mr.  Corry,  in  reply  to  Lord. 
Enfield,  said  that  numerous  memorials  had  been  received  from  Mr.  George  Gill,  of 
Hoislovv,  claiming  the  invention  of  the  twin-screw  plan  of  propulsion.  His  proposals 
had  been  reported  on  ten  times  since  April  1864;  but  in  the  opinion  of  the  late,  as  well 
as  of  the  present.  Board  of  Admiralty,  Mr.  Gill  had  no  grounds  for  preferring  any  claim 
against  the  Government  for  compensasion  or  reward. 

It  appears  that  the  Table  Rock  on  the  Canadian  side  of  the  Niagar  i  Falls  is  in  a  very 
diiugerous  condition  and  ciforts  are  now  being  made  to  remove  it  by  blasting.  Ten 
blasts  were  recently  made  in  the  rock,  each  one  containing  one  and  a  half  pound  of 
powder.  This  had  but  little  effect  on  the  rock,  merely  causing  a  slight  explosion  on 
the  surface.  It  is  said  another  attempt  will  be  made  with  fifty  pounds  of  powder,  and  it 
is  thought  that  it  will  succumb  to  this.  The  greater  part  of  the  Table  Rock  is  separated 
from  the  main  land  by  a  space  of  several  inches  in  width  an  1  several  feet  deep,  presentmg 
a  very  dangerous  appearance. 

The  Coal  Supply  to  London. — It  would' appear  that  the  sea-borne  coal  for  the 
mctr.  polls  is  fast  being  superseded  by  that  carried  by  railway.  For  the  half-year  ended 
June  in  the  present  year,  the  entire  quantity  carried  over  sea  to  London  was  1,454,693 
tons,  against  1,488,973  tons  for  he  corresponding  perioii  of  1866,  showing  a  decrease  of 
32,480  tons  tons.  On  the  other  hand,  there  v^as  carried  by  railway  during  the  first  six 
months-of  the  present  year  1,567,533  tons,  against  1,413,100  tons  for  the  same  period  of 
1866,  being  an  increase  of  no  less  than  154,453  ions. 

An  official  return  has  just  been  published  of  the  produce  of  the  gold  districts  of 
Russia  during  the  year  1865,  from  which  it  appears  that  there  has  been  a  considerable 
increase  in  the  supply  over  that  of  previous  years.  In  1864  the  total  amount  of  gold 
produced  in  the  empire  was  22,942  kilogrammes,  and  in  1865,  26,080  kilogrammes.  In 
Eastern  Siberia,  2,7^  kilogrammes  more  were  produced  in  1865  than  in  1864. 

Dbftino  a  AVokld  op  Thieves. — An  iron  safe  shown  at  the  Paris  Exhibition  by  Mr. 
Silas  Herring,  of  New  York,  bears  a  ticket  with  the  words  :^"  Deji  au  momfe  entier." 
The  challenge  has  just  been  accepted  by  an  English  manufacturer  of  similar  articles 
'  named  Chatwood,  who  undertakes  to  pick  the  lock  for  a  wajer  of  15,000f.,  which  has 
been  deposited  by  both  sides  in  the  hands  of  M.  Le  Play,  Commissioner-General.  A  jury 
of  five  engineers — two  English,  two  American,  and  one  French  (said  to  be  M.  Fichet)^ 
has  been  named  to  preside.  The  winner  engages  to  divide  the  stakes  of  15,000  between 
the  charitable  institutions  of  Washington,  London,  and  Paris. 

Fbench  local  papers  give  a  curious  account  of  the  result  of  sinking  an  Artesian  Well 
in  the  Department  of  Ande,  near  Narbonne.  When  the  depth  ot  180  feet  had  been 
attained,  a  stream  of  earburetted  hydrogen  gas  rushed  up  the  tube,  which,  being  lighted, 
has  continued  to  burn  steadily  with  a  red  flame.  Along  with  this  gas  water  flows,  which 
is  stated  to  be  extremely  bitter  and  cold. 

The  Thames  Coksebvancy. — The  conservators  of  the  river  Thames  state,  in  their 
report  for  the  year  1866,  just  issued,  that  in  that  year  proceedings  were  instituted  against 
persons  for  throwing  mud  into  the  river,  and  against  the  owners  of  gas  and  chemical 
works,  for  permitting  gas  refuse  and  oflTcnsive  matter  to  pass  into  the  river,  and  seventy- 
seven  convictions  were  obtained.  On  the  passing  of  the  Thames  Navigation  Act  of  1866, 
which  imposed  on  the  conservators  the  management  of  that  part  of  the  river  which 
extends  from  Cricklade  to  Staines,  they  immediately  took  measures  to  eft'cct  such  repairs 
as  were  urcently  required  to  keep  open  the  navigation,  and  preserve  the  course  of  the 
stream,  and  caused  surveys  of  the  river  to  be  made,  to  enable  them  to  determine  on  the 
works  of  a  permanent  character  which  would  be  needful.  Hy  the  52nd  section  the  duty 
of  scavenging  the  river  was  imposed  upon  the  conservators,  and  this  has  been  carefully 
.attended  to.  Early  in  1867,  and  as  soon  as  the  conservators  bad  obtained  the  necessary 
information  they  caused  notices  to  be  served  on  the  proper  authorities  at  Oxford, 
Abingdon,  Wallingford,  Reading,  Henley,  Marlow,  CooUhani,  Windsor,  and  Eton,  re- 
quiring them  to  discontinue  the  How  or  passage  of  sewage,  or  any  other  oliensive  or 
injurious  matter  into  the  river.  On  the  6th  of  December,  1866,  the  election  of  four 
additional  conservators  under  the  provision  of  tlie  7th  and  Sth  sections  of  the -Vet  of 
1866,  was  held  at  Oxlbrd,  and  the  following  gentlemen  were  elected  : — Rev.  J.  G.  Clnttcr- 
buck,  of  Long  Wittenham  ;  Colonel  E.  W.  Hareourt,  of  Nuneham  Park;  Mr.  .1.  K. 
Hedges,  of  Wallingford  Castle  ;  and  Mr.  C.  H.  Withevington,  of  Sonning.  Pursuant  to 
the  90th  section  of  the  Act  of  1866,  notices  were  given  for  an  Act  of  ParUament  to  extend 
the  provisions  of  the  -Vet  of  1866  to  the  river  between  Staines  and  the  western  limit  of  the 
metropolis,  and  a  bill  was  prepared  accordingly. 


The  Ceinan  Canal. — The  navigation  of  the  Crinan  Canal  suffered  no  interruption 
during  the  past  year  from  a  deficiency  of  water,  as  in  the  previous  summer,  and  its 
traffic  was  generally  satisfactory  ;  but  in  January  it  was  closed  for  three  weeks  by  frost. 
The  revenue  has  attained  a  point  higher  than  that  of  any  previous  year.  In  the  year 
ending  the  30th  of  April,  1866,  the  receipts  of  the  canal  and  harbour  amounted  to 
£3,375  14s.  7d. ;  in  the  year  ending  the  30t:i  of  April.  1S67,  they  had  risen  to 
£4,324  183.  2d.,  thus  showing  an  increase  of  £949  3s.  7d.  This  increasehas  been  mainly 
due  to  an  alteration  of  the  dues  on  steamci-s  upon  the  canal,  which  the  commissioner's 
introduced  last  year,  and  to  the  running  of  a  new  line  of  steamers  between  Helensburgh 
and  Ardrisbaig,  which  has  now  been  discontinued.  The  general  traffic  lias  also  exceeded 
the  average  of  former  years.  The  revenue  derived  from  passengers  amounted  to 
£513  7s.  3d.  It  is,  however,  necessary  to  state  that  the  general  account  of  receipts 
includes  the  payment  of  £200  contributed  by  local  proprietors  towards  the  new  bridge 
and  appro.achcs  at  Ardiishaig.  The  expenditure  of  the  year  ending  the  30th  April,  1866, 
was  £3,707  16s.  lid.,  and  of  the  year  ending  the  30th  of  April,  1867,  £3,829  18s.  9d.,  thus 
showing  an  increase  of  £122  Is.  lOd.,  but  this  comparative  increase  is  due  to  the  cost  of 
completing  the  bridge  and  approaches  at  Ardrisbaig,  one  half  of  which  was  defrayed  by 
local  contributions.  The  account  of  expenditure  embraces  payments  exceeding  £700  on 
account  of  new  works  and  improvements.  The-  receipts  of  the  past  year  exceeded  the 
expenditure  by  £495  19*.  5d.,  and  enabled  the  commissioners  to  reduce  the  balance 
against  them  at  the  Bank  of  Scotland  from  £778  Is.  9d.  to  £317  18s.  Id.  They  have 
contiaued  the  annual  payment  of  £250  in  diminution  of  the  balance  on  the  old  account, 
which  has  npw  been  reduced  to  £822  5s.  8d.,  and  will  be  extinguished  in  three  vears. 
The  prospects  of  this  navigation  are  generally  encouraging,  but  the  harbour  dues  at 
Ardrisbaig  are  threatened  with  serious  loss  by  a  recent  alteration  in  the  admeasurement 
of  the  tonnage  of  steamers.  Under  tlie  new  system  the  tonnage  of  steamers  is  esti- 
mated at  from  one-tliird  to  one-fourth  less  than  formerly.  For  instance,  the  registered 
tonnage  of  the  Tona  has  been  reduced  from  191  tons  to  141  tons,  and  a  corresponding 
diminution  of  the  dues  has  followed.  To  protect  themselves  from  the  loss  of  revenue  the 
commissioners  have  deemed  it  necessary  to  raise  the  harbour  dues  on  steamers  at 
Ardrisbaig  from  ^-d.  to  Id.  per  registered  ton. 

Caledoniajt  Canal.— The  sixty-second  report  of  the  Commissioners  of  the  Caledonian 
Canal  states  that  it  has  afforded  unusual  facilities  during  the  past  year  to  the  commerce 
and  traffic  of  the  country,  and  its  resources  have  been  found  equal  to  its  requirements. 
The  Commissioners  noticed  in  their  last  report  that  extended  accommodation  had  been 
afforded  to  passengers  by  the  placing  of  another  large  and  commodious  steamer,  the 
Gondolier,  upon  the  line,  and  by  the  establishment  of  a  fast  passenger  traffic  daily  in 
each  direction  between  Bannavie  and  Inverness,  and  this  arrangement  had  been  con- 
tinued during  the  present  season.  During  the  winter  months  au  unusual  number  of 
sailing  vessels  of  heavy  burden  were  passed  through  the  canal  in  stormy  weather  without 
accident  or  detention.  Several  new  works  and  improvements  in  the  navigation  have 
been  executed  during  the  year.  Among  them  may  be  enumerated  the  deepening  the 
navigable  channel  of  Loch  Douchfour,  the  completion  of  works  for  the  renewal  of  the 
timber  pier  at  Corpach,  the  providing  of  materials  for  raising  the  «-ing  walls  at  some  Of 
the  locks,  and  for  other  operations,  and  the  building  of  additional  lock-houses  atCorp,ach, 
Aberehalder,  and  Clachnaharvy.  The  steam  tug-boats  have  been  kept  at  work  with  com- 
parative little  repairs,  but  the  time  is  approaching  when  it  will  be  necessary  either  to 
renew  them  or  otherwise  to  provide  for  the  steam-tug  service.  The  revenue  of  the  canal 
has  increased  as  compared  with  the  previous  year.  In  the  year  ending  the  30th  of 
April.  1866,  the  receipts  amounted  to  £6,195  16s.  5d.;  in  the  year  ending  the  30th  of 
April,  1S67,  to  £6,541  135,  lid. ;  thus  showing  an  increase  of  £345  17s.  6d.  The  expendi- 
ture, however,  has  been  unavoidably  increased  in  a  somewhat  greater  proportion  than 
the  revenue,  having  amounted  in  the  former  year  to  £6,047  17s.  3d.,  and  in  the  latter  to 
£6,698  10s.  4d.,  thus  showing  an  inci-ease  of  JS650  13s.  Id.  The  result  of  this  increased 
expenditure  has  been  an  excess  of  payments  over  receipts  within  the  year  of  £1.36  IGs.  5d. 
In  making  this  comparison  of  the  two  past  years  it  must,  however,  be  stated  that  in  the 
first  of  them  the  expenditure  was  exceptionally  low,  and  that  in  the  latter  the  extraordi- 
nary expenses  of  important  repaii-s  and  permanent  improvements  of  the  navigation 
amounted  to  little  less  than  £1,000.  The  balance  of  the  commissioners  iit  the  Bank  of 
Scotland  as  at  the  30th  of  April  last  was  £1,221  10s.  6d.  The  general  traffic  of  the 
canal  exhibits  a  satisfactory  improvement,  the  total  number  of  passages  of  sailing  and 
steam  vessels  having  increased  from  1,695  in  the  previous  year  to  2,004  in  the  last  year; 
and  the  tonnage  dues  from  £4,174  Os.  10s.  to  £4,920  8s.  A  considerable  number  of 
cargoes  of  linseed  and  flax  were  conveyed  from  the  Baltic  to  the  Irish  ports,  and  although 
the  herring  fisheries  on  the  east  coast  have  not  recovered  their  former  prosperity,  a  new 
fishery  has  lately  been  established  along  the  inner  shores  of  the  Island  of  Lewis,  Harris, 
and  North  and  South  Uist,  which  being  extensivelj  carried  on  by  fishing  boats  from  the 
Moray  Firth,  has  to  some  extent  compensated  for  the  loss  of  traffic  occasioned  by  the 
continued  depression  of  the  eastern  fisheries.  The  second  swift  steamer  has  also  contri- 
buted to  the  tonnage  dues  levied  within  the  year, in  addition  to  the  encouragement  which 
it  has  naturally  aflbrded  to  the  passenger  traffic.  The  proceeds  of  the  transit  toll  on 
passengers  amounted  to  £490  8s.  7d. 

Haei's  Impbovbments  in  the  Application  op  Jukes's  SsioKE-coNstritiNO  Pph- 
naces. — The  principle  of  Jukes's  self-feeding  furnace,  by  which  the  coals  are  caused 
gradually  to  travel  from  the  coldest  to  the  hottest  part  of  the  furnace,  and  by  which 
moans  the  gaseous  products  given  ofl'  by  the  fuel  near  the  door  arc  consumed  whilst 
passing  over  the  more  highly  heated  coals  at  the  other  end.  has  long  been  acknowledged 
as  correct.  Great  numbers  of  land  boilers  have  been  fitted  with  furnaces  on  this  principle 
with  excellent  results ;  but  it  was  always  considered  that  a  large  furnace  was  essential  to 
success,  to  allow  for  the  space  occupied  by  the  driving  gear,  and,  consequently,  only 
those  boilers  which  were  fired  from  the  outside  were  adapted  for  such  an  alteration.  Mr. 
David  Hart,  however,  who  has  had  great  experience  in  manufacturing  and  titling  these 
furnaces,  has  at  length  succeeded  in  applying  this  system  to  Cornish  and  other  internally 
fired  steam  boilers  bv  making  a  few  simple  modifications  in  the  traversing  gear,  by  which 
means  the  entire  width  of  the  flue  is  made  available  for  grate  surface,  while,  at  the  same 
time,  the  ))lan  he  adopts  for  fixing  the  drawing  gear,  hopper,  vtc,  entirely  obviates  the 
necessity  of  pulling  down  the  bnekwork  setting  of  the  boiler;  and  thus  the  only  objection 
to  the  universal  application  of  this  important  principle  has  been  removed. 

NAVAL  ENGINEERING. 
A  Noewegian  Moxitob. — The  Norwegians  have  just  completed  a  monitor  called  the 
Scorpion,  which  is  now  on  its  way  to  Stockholm,  ll  carries  in  a  turret  two  Armstrong 
guns  which  throw  350lb.  shot  with  a  charge  of  lUb.  of  powder.  The  guns  weigh 
74,0001bs.  Notwithstanding  this,  the  machinery  for  working  them  is  so  excellent  that 
they  can  be  mantrnvred  by  one  man  alone.  The  sides  of  the  iron  turret  are  eleven  inches 
thick,  and  are  lined  inside  with  horsehair  mattresses.  The  monitor  is  worked  by  engines 
of  1.50  horse-power,  and  is  manned  by  eighty  men,  twenty  of  whom  attend  to  the  engines 
and  twenty  "man  the  gun.  The  cost  of  the  monitor  and  her  equipment  has  been 
£50,000. 

STEAM    SHIPPING. 

The  steamship  Omega  sailed  from  Woolwich  Arsenal  on  Saturday,  August  10th,  for 
Malta,  after  shipping  from  the  T  pier  188  tons  of  wrought-iron  plates,  bolts,  &c.,  and  23 
tons  of  o-rindstoues  and  light  cargo.  The  plates  are  6iin.  and  oin.  thick,  and  weigh  from 
4  tons  to  oh  tons  each.    They  are  intended  for  the  construction  of  shields  to  protect  the 
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fruiis  and  gunners,  as  ordcrcil  to  be  adapted  in  the  new  easemated  works  now  in  course 
of  erection  at  jralta,  liibraJiar,  and  Uermuda.  The  wliole  have  been  supplied  nr.der 
contract  by  Messrs.  Caunmel,  oi  Shellield,  and  have  boon  most  favourably  reported  on  by 
the  Board  of  Works  at  Woolwieh.  One  of  the  shields  has  been  erected  in  the  Koyal 
Arsenal  marsh,  and  is  an  objoit  of  considerable  interest.  The  shield  consists  of  a  couple 
of  oiin.  plates  laid  on  liorizontally,  and  backed  by  the  same  number  of  oin.  plates  ver- 
tically. Tlicy  are  secured  by  heavy  conical-headed  bolts,  and  an  inner  skin  of  IJin., 
having  an  embrasure  in  the  centre,  and  supported  by  struts,  on  the  system  of  Lien"-. - 
Col.  Taylor,  Royal  Engineers.  It  is  calculated  that,  as  at  present  constructed,  they  will 
afford  ample  resisting  power  to  any  battering  iron  known  to  our  artillerists,  not  ex- 
cepting the  Palliscr  600-pounder,  fired  at  500  yards.  Should,  however,  the  progress  of 
science  aud  experience  render  any  additional  strength  necessary,  that  could  be  added  to 
an  indefinite  amount  while  in  position.  The  steamship  Galatea,  with  a  similar  portion 
of  cargo,  for  Gibraltar,  from  Woolwich  Arsenal,  took  her  departure  from  Gravescnd  on 
the  10th  August,  where  she  shipped  100  tons  of  ammunition,  in  addition  to  the  above 
named. 

SHIPBUIIDING. 

Ships  Built. — A  Parliamentary  return  just  published  shows  that  during  the  past  year 
631  vessels  were  built  in  England  and  Wales,  270  in  Scotland,  and  16  in  Ireland.  Of  the 
sailing  vessels  built  in  England  and  Wales,  51  were  ot  iron,  361  of  wood,  and  23  compo- 
site. Of  those  built  in  Scotland,  30  were  of  iron,  102  of  wood,  and  17  composite;  and  of 
those  built  in  Ireland,  4  were  of  iron  and  1  of  wood.  The  steam  vessels  built  in  England 
and  Wales  consisted  of  38  wooden  and  155  iron  ships  ;  in  Scotland,  2  of  wood,  116  of  iron, 
and  2  composite;  and  in  Ireland,  11  of  iron.  By  particularising  the  above  total  numbers, 
it  is  found  that  17  vessels  of  all  kinds  were  built  at  Dartmouth,  23  at  Grimsby,  39  at 
Hull,  38  at  Liverpool,  32  in  London,  11  at  Middlesboi-ough,-14  at  Newcastle,  22  atliye,  38 
at  North  Shields,  and  149  at  Sunderland.  Of  Scottish  ports,  16  vessels  were  built  at 
Aberdeen,  21  at  liauff,  121  at  Glasgow,  1-1  at  Perth,  and  24  at  Port  Glasgow.  Liverpool 
furnishes  the  largest  quota  of  iron  sailing  ships,  and  Glasgow  the  largest  number  of  iron 
steamships.  The  largest  number  of  wooden  sailing  vessels  was  built  at  Sunderland,  and 
of  wooden  steam  vessels  at  North  Shields.  This  last  class  of  ships  is,  however,  decreasing 
annually,  40  only  having  been  built  in  the  United  Kingdom  during  the  past  year,  as 
compared  with  283  iron  steamships.  Of  the  vessels  above  50  tons  built  in  the  year  1S66, 
121  of  68,  134  tons  were  built  at  the  port  of  Glasgow,  149  of  59,254  tons  at  Sunderland,  41 
of  27,961  tons  at  Newcastle,  33  of  23,667  tons  at  Liverpool,  32  of  17,734  tons  at  London, 
18  of  14,276  tons  at  Greenock,  38  of  13,548  tons  at  North  Shields,  aud  19  of  5,087  tons  at 
South  Shields,  39  of  13,238  tons  at  Hull ;  16  of  11,571  tons  at  Aberdeen,  24  of  10,689  tons 
at  Port  Glasgow,  9  of  6,655  tons  at  Stockton,  8  of  6,559  tons  at  West  Hartlepool,  11  of 
6,476  tons  at  Middlesborough,  and  12  of  5,997  tons  at  Dundee. 

Ship  Launches  on  tee  Weab. — The  following  ship  larmches  have  recently  taken 
place: — Prom  the  yard  of  Messrs.  Kobert  Thompson  and  Sons,  North  Sands,  the  barque 
John  JSgers,  349  tons  register,  and  of  the  following  dimensions : — Length,  119ft. ;  breadth, 
27ft.  6in. ;  depth,  17ft.  lin.  She  is  classed  9  years  at  Lloyds,  is  sold  to  Mr.  Matthew 
Eobson,  Monkwearmouth,  and  is  intended  for  the  Mediterranean  trade.  Also,  from  the 
yard  of  Mr.  Benjamin  Hodgson,  Hylton,  the  hn°:  Hothbnri/,  266  tons  register,  aud  of  the 
following  dimensions : — Length,  108ft.;  breadth,  26ft.;  depth,  15ft.  6in.  This  vessel  is 
sold  to  Blyth  owners,  is  classed  9  years  at  Lloyds,  aud  is  intended  for  the  Mediterranean 
trade. 

RAILWAYS. 

Thxbe  is  reason  to  believe  that  Prussia  is  seriously  contemplating  the  construction 
of  a  railway  bridge  across  the  Elbe,  at  a  spot  that  has  hitherto  never  entered  into  the 
wildest  dreams  of  the  most  speculative  engineer — namely,  below  AUona,  near  the  terminus 
of  the  Kiel  and  Altona  Railway.  There  can  be  no  doubt  that,  as  the  two  banks  of  the 
river  belong  to  Prussia,  that  power  has  as  much  right  to  build  a  bridge  there  as  over  the 
Bhine  at  Cologne  and  Cohlenti,  where  both  banks  are  also  Prussian  ;  but  should  the 
plan  be  really  executed,  Hamburg  will  be  cut  oft'  from  all  direct  communication  with  the 
aea,  and  then  good-bye  to  its  commercial  prosperity.  From  being  fully  as  raucli  a  seaport 
as  London  at  present,  it  will  become  as  much  an  inland  city  as  Dresden  or  Berlin.  The 
trade  of  Altona  will  also  be  totally  ruined  by  the  bridge ;  but,  as  that  town  is  now 
Prussian,  the  Government  has  the  right  to  do  what  it  likes  with  it.  As  far  as  regards 
Hamburg,  however,  the  case  is  different;  and,  in  an  international  point  of  view,  it  is  very 
doubtful  whether  Prussia  has  the  right  to  cut  off  the  sea-going  ship  traftic  of  an  inde- 
pendent state,  and  so  preclude  it  from  direct  commercial  intercourse  with  the  rest  of  the 
world.  It  is  true  that,  as  yet,  the  intentions  of  the  Prussian  Government  are  not  officially 
known,  but  all  that  has  transpired  on  the  subject  has  come  through  the  semi-oHieial 
organs — however,  it  is  certain  that  a  Government  railway  engineer  has  been  sent  down 
to  "  study"  the  locality  for  the  proposed  bridge,  and  the  authorities  at  Altona  have 
received  official  instructions  from  Berlin  to  render  him  every  assistance  and  facility  in 
their  power. 

New  Route  between  Liverpool  and  London.— The  increase  of  traffic  on  the 
London  and  North- Western  Railway  between  Lancashire  and  the  south  induced  the 
directors  some  years  back  to  take  steps  to  provide  a  new  outlet  for  tiie  trafiie  from 
Liverpool.  Of  the  various  routes  surveyed  one  via  Runcorn  was  finally  selected,  though 
It  involved  the  construction  of  a  most  expensive  and  gigantic  bridge  across  the  treacherous 
•shallows  ot  the  river  Mersey  at  Runcorn-gap.  The  subject  being  finally  decided  upon, 
energetic  steps  were  at  once  taken  to  push  on  the  works.  The  foundation-stone  of  the 
bridge  was  laid  in  1S64,  which  is  rapidly  approaching  completion.  The  total  length  of 
the  structure,  including  the  slopes  on  either  side  of  the  river  (there  being  sixty-five  arches 
■  on  the  Lancashire,  and  thirty-two  on  the  Cheshire  side  of  the  river),  is  a  mile  and  a  half. 
The  rivcrwill  be  traversed  by  means  of  a  huge  iron  bridge,  consisting  ofthree"  stretches" 
of  wrought-iron  girders,  resting  on  two  stone  piers  rising  from  tlie  bed  of  the  river,  and 
two  on  the  margins  at  either  side.  £ach  of  these  "  stretches"  measure  305ft.,  the  height 
above  the  river  at  spring  tides  being  75ft.  to  the  under  edge  of  tliegirdei-s,  and  7Sft.  6in. 
to  the  surface  of  the  rails.  The  framework  of  the  bridge  proper  consists  of  four  iron 
beams,  which  extend  the  whole  length  of  the  span,  the  outer  beams  being  strengthened 
on  both  sides  by  a  trellis-work  40ft.  in  deptli,  which,  while  helping  to  bind  the  structures 
gives  to  the  huge  mass  a  comparatively  Ugut  and  airy  appearance.  Of  the  arches  which 
form  the  remainder  of  the  viaduct,  83  have  each  a  span  of  40ft.  and  nine  of  61ft.  6iii. 
The  total  cost  of  the  viaduct  and  bridge  will  probably  exceed  £300,000. 

TELEGRAPHIC    ENGINEERING. 

The  Telegbaph  to  India.— A  second  scheme  for  the  purpose  of  improving  telegra- 
phic commimicatiou  between  England  and  the  East  is  being  promoted  by  an  association 
which  has  its  directors  in  London  and  Berlin.  The  new  company  propose  to  lay  a  cable 
between  the  English  and  Prussian  coasts  across  the  Channel,  joining  which,  would  be  an 
overhead  line  passing  through  Prussia  and  Russia  te  the  Black  Sea,  across  which  a  new 
deep  sea  cable,  280  miles  in  length,  will  be  laid  between  the  Crimea  and  the  Circassian 
coast,  which  will  ultimately  join  the  existing  lines  through  Persia  and  along  the  Persian, 
Gulf  to  Kurrachee  and  Bombay.  With  i)egard  to  the  cost  of  construction  the  new 
scheme  seems  to  possess  an  advantage  over  that  projected  by  the  promoters  of  the 
Anglo-Indian  Company.     The   Hue  through  Prussia  and  Russia  would  consist  almost 

■exclusively  of  overhead  lines,  whereas  the,  lines  to  be  constructed  by  the  Anglo-Indian 
Company  will  consist  of  deep  sea  cables.  With  regard  to  cost  of  maintenance,  however, 
the  newer  scheme  does  not  show  so  favourably  for  that  of  overhead  lines  through  Russia, 

•where  ice  collects  OIL  the -wires  and  breaks  them  down.     With  regard  to  the  probable 


ultimate  employment  of  th;  lines,  so  far  as  through  tradic  between  England  and  India 
is  concerned,  there  appears  no  reason  why  both  schemes  should  not  be  carried  out,  and 
the  public  are  particularly  interested  in  the  establishment  of  both,  for  not  only  would 
the  effect  of  competition  stimulate  both  companies  to  oiler  the  greatest  possible  con- 
venience to  the  public;  but  it  would  also  tend  to  keep  the  rates  considerably  below  what 
they  would  be  likely  to  be,  under  a  monopoly.  The"  value  of  the  respective  lines  in  a 
commcre  al  point  of  view  being,  in  times  of  peace  probably  nearly  equal,  there  can  be  no 
hesitation  in  saying  that  politically  the  Anglo-Indian  Company  has  overwhelming 
advantagss.  If  a  war  with  Russia  occurred  the  telegraph  through  that  country  would 
be  useless  to  us,  while  by  means  of  the  Anglo-Indian  lines  we  could  telegraph  to  every 
important  station  on  the  route  from  England  to  India.  It  is  to  be  desired,  however, 
that  both  schemes  should  be  carried  out,  for  their  establishment  will  conduce  largely 
to  the  interests  of  peace,  as  well  as  facilitate  the  carrying  on  of  the  commerce  of  the 
world. 

Since  1836  there  have  been  established  throughout  the  world  100,000  miles  of  tele- 
graph lines,  comprising  400,000  miles  of  wire,  and  working  through  14,000  stations.  The 
total  length  of  submarine  cables  laid  is  19,923  miles. 

SEINES,  METALLURGY,  &c. 

M.  FnsELL  has  devised  an  excellent  way  of  discovering  fire-damp  in  mines.  Suppose 
a  glass  tube  bent  into  the  shape  of  a  U,  but  with  the  thicker  branch  much  shorter  than 
the  thinner  one,  and  containing  mercury.  Let  the  shorter  extremity  be  widened  out  like 
a  funnel,  and  its  orifice  closed  by  a  porous  membrane.  If  the  tube  so  prepared  be  brought 
into  contact  with  any  gas,  the  latter  will  penetrate  through  the  membrane,  mix  with  the 
air  inside,  aud  make  it  expand,  thereby  exercising  a  pressure  on  the  mercurj',  which  will 
thus  be  forced  up  into  the  thinner  branch  of  the  tube.  Now,  if  this  gas  be  fire-damp,  its 
presence  will  be  thus  at  once  detected. 

The  DAVi-  Saeety-lamp.- It  appears  that  the  origin  of  the  fire  which  destroyed  an 
extensive  paraffin  wax-relinery  at  Rotherhithe,  on  the  night  of  the  2nd  ult.,  was  a  Davy- 
lamp  with  which  the  workman  was  provided.  This  lamp  is  said  to  have  been  carried 
into  the  vapour  of  a  pan  of  heated  naplha,  and  the  workman  was  instantly  enveloped  in 
flame.  It  is  hoped  that  a  searching  investigation  will  decide  the  important  question  of 
how  far  we  may  place  confidence  in  the  safety-lamp.  Thousands  of  lives  are  dependent 
on  the  i-esult  of  a  thorough  investigation  of  the  origin  of  this  fire. 

An  Improved  Davt  Lamp.— Mr.  S.  Higgs,  jun.,  of  Penzance,  has  invented  a  tube  for 
the  present  Davy  lamp,  which  has  glass  to  protect  the  flame  and  allow  it  to  be  seen,  and 
gauze  to  assist  the  Davy  in  withstanding  the  strongest  gas  or  draught.  The  result  of 
experiments  in  one  colliery  proved,  it  is  said,  a  complete  success. 

Safety  La5ips. — The  notice  of  the  experiments  made  at  the  Barnsley  Gasworks, 
recently,  tending  to  show  that  the  best  of  lamps,  including  the  "Geordie,"  was  not  to  be 
depended  on,  has  caused  no  ordinary  amount  of  excitement  throughout  the  South  York- 
shire and  other  coal  districts,  and  from  all  other  parts  of  the  country,  communications 
have  been  received  by  Mr.  Hutchinson  relative  to  them.  To  still  further  elucidate  the 
theory  laid  down  that  none  of  the  so-called  safety  lamps  arc  what  their  name  implies,  a 
considerable  number  of  persons  interested  in  the  coal  trade  were  invited  to  the  Gasworks 
at  Barnsley,  on  Wednesday  afternoon,  to  witness  some  further  experiments.  Among 
those  present  were  Mr.  Woodhouse,  of  Derby,  the  eminent  raining  engineer;  Mr.  T. 
Dymond,  the  Oaks  Colliery ;  Mr.  Booth,  Silkstone  Fall ;  the  principal  stewards  in  the 
district,  and  several  from  a  distance.  The  experiments  were  conducted  by  Mr.  Hutchin- 
son and  Mr.  Wilson,  steward  of  Darfield  Main  Colliery.  Several  Clanny  and  other  lamps 
were  tested,  and  all  of  them  exploded  when  subjected  to  a  current  of  air  when  surrounded 
with  gas.  Mr.  Lawton,  of  the  East  Gawber  Collieries,  one  of  the  oldest  stewards  in  the 
district,  brought  a  favourite  Stephenson  lamp  with  him,  which  he  had  been  accustomed 
to  use.  On  being  subjected  to  the  usual  process,  Mr.  Lawton  was  much  surprised  to  find 
his  favourite  lamp  gradually  warm,  until  it  got  red  hot,  and  the  gas  burn  a  bright  blue 
and  green  light,  until  it  exploded  the  gas  with  a  loud  report  in  less  than  a  minute  from 
being  put  into  the  box.  Several  other  lamps  were  then  tested,  all  of  which  shared  a 
similar  fate,  in  most  instances  lasting  a  very  few  seconds.  Nearly  all  those  present 
were  of  opinion  that  the  question  of  safety  or  none-safety  of  the  lamps  at  present  in  use 
at  collieries  had  arrived  at  that  point  where  it  was  necessary  to  have  so  very  im- 
portant a  matter  thoroughly  tested  and  decided.  As  the  area  in  which  the  lamps  have 
hitherto  been  tested  has  to  some  extent  been  confined,  it  is  proposed  to  extend  it,  and 
also  to  obtain  some  of  the  gas  escaping  from  the  Oaks  Colliery,  where  it  is  coming  out 
at  present  at  the  rate  of  fully  1,000  cubic  feet  per  minute,  so  that  the  most  reliable  data 
can  bo  airived  at. 

DOCKS,  HARBOURS,  BRIDGES. 

Floating  Docks.— We  regret  to  hear  of  the  sinking  of  the  floating  dock  at  St. 
Thomas's,  in  the  West  Indies.  We  beUeve  this  was  the  first  eftbrt  to  utilise  the 
structure,  which  is  of  iron.  It  was  built  on  the  banks  of  the  Thames,  then  taken  to 
pieces,  and  reconstructed  at  St.  Thomas's,  where  the  dock  unfortunately  sunk  in  33ft.  of 
water,  whilst  the  attempt  was  being  made  to  dock  the  royal  West  India  mail  steamer 
Wi/e.    Wo  hope  that  the  loss  is  only  temporary. 

The  great  enterprise  of  connecting  the  Atlantic  and  the  Ohio  by  means  of  a  ship  canal 
between  Kanawha  and  James  rivers,  in  Virginia,  has  passed  into,  the  bands  of  a  French 
company. 

WATER  SUPPLY. 

The  Loch  Katrine  Wateeworks.— On  Thursday  morning,  the  loth  ult.,  at  eight 
o'clock,  the  Lord  Provost  and  the  other  members  of  the  Committee  of  the  Water  Com- 
mission left  Glasgow  for  the  purpose  of  inspecting  the  new  works  at  various  points 
between  the  city  and  Loch  Katrine,  and  ascertaining  what  progress  has  been  made 
These  new  works  have  for  their  object  the  laying  down  the  piping,  &c.,  for  givin"  ten 
millions  of  gallons  of  water  additional  per  day,  making  the  supply  equal  to  thirty  millions 
per  day.  The  committee  went  first  to  Blane  Valley,  where  Mr.  Charles  TouMi  i"  the 
contractor  for  the  laying  down  of  the  pipes  at  that  place.  They  found  that  the  opera- 
tions were  pretty  far  advanced  an3  proceeding  satisfactorily.  They  next  drove  to  the 
Endnck  Valley,  where,  in  addition  to  the  laying  down  of  piping,  a  bridge  is  bein"  con- 
structed across  the  river  Endrick.  The  contractor  here  is  Mr.  Kobert  Craig,  who"  they 
found,  was  getting  through  his  work  in  an  equally  satisfactory  way.  Tiie  committee 
next  drove  to  the  top  of  Loch  Ard  and  walked  round  to  see  the  aqueduct  bridges  at 
Culegarton.  They  then  went  to  see  the  progress  made  at  Puehray  Valley,  in  the  layin" 
of  pipes  by  Mr.  James  Manwell,  the  contractor,  and  finally  rode  down  on  his  tramway  to 
Aberfoyle,  where  they  dined.  So  extensive  was  the  ground  to  be  traversed  that  the 
committee  did  not  get  back  to  Glasgow  till  one  o'clock  on  Friday  morning.  But  they 
had  spent  a  very  agreeable  day,  and  were  well  pleased  at  the  state  in  which  they  found 
the  new  works.  We  may  add  that  the  contractors  for  the  pipes  are  Messrs.  D.  Y 
Stewart  and  Co.,  St.  Rollox,  and  that  the  whole  of  the  works  now  in  course  of  execution 
will  cost  about  £'45,000.  The  committee  report  it  will  be  finished  in  such  time  as  to 
enable  them  by  next  summer  to  draw  thirty  millions  from  Loch  Katrine,  instead  of 
twenty  millions  as  at  present.  The  aqueduct,  as  iswell  known,  was  originally  constructed 
for  the  passage  of  fifty  millionf,  all  that  remains  to  be  done  to  obtain  that  quantity  being 
to  lay  down  piping  for  twenty  millions  in  addition  to  the  thirty  millions  about  to  be 
brought  into  the  city.  If  the  consumption  continues  at  the  present  rate  the  committee 
of  the  water  commission  will  have  to  set  about  the  necessary  operations  to  get  a  supply 
to  the  utmost  extent  of  their  resources. 
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LIST  OF  APPLICATIONS  FOR  LETTERS 

PATENT. 


\Vb  have  aiwptbd  a  nbw-  arrangement  op 
the  pr0v13i0nat.  photections  applied  for 
BY  Inventors  at  the  Grkat  Sbal  Patent 

OfPICK.     IP    AN7     niFFICOLTY     SHOULD     ARISE 

with  reperrnc8  to  the  names,  addresses. 
or  titles  oivbn  in  the  list,  thh  rbqui- 
8itb  information  will  be  furnished,  free 
of  bxpbnsb,  from  the  office,  by  addressing 
a  letter,  prepaid,  to  thb  editor  of 
"Thb  Artizan." 


July  3rd,  1867, 

1943  H.  Clarke— PropelliDff  vessfls 

1944  D.  Davjr — Steam  and  other  Imramers 

1945  W.   Thompson — Mouthpieces    for   cigars   and 
pipes 

T9i6  J.    Salmon   and   G.   \V.    Hick  — Mchines    for 
Tuliugp  paper 

1947  F.  Leonard t — Combined  lamp  and  matchbox 

1948  J.  McAdams — Printing  from  a  chain  of  types 

1949  \V.  E.  Newton— Soda  water 

1950  A.  E.Herrmann — Lubricating  compound 

1951  E.  M.  Brown — Carrying  umbrellas 


Dated  July  4th.  1S67. 

1J>52  R,  Hellard — Reaping  and  mowing  machines 
1!)53  T.  Wei tim— Revolving  shutter 
1954  J.  Ferreyt — Nf-w  system  of  or}<;ans 
1S55  T- Vicars,  T.  Vicars,  and  J.Smith— Self-feedlng 
smokeless  furnaces 

1956  P.  F.  Tranrhat- Cutting  fraises 

1957  A.  A.  Champion — Chronog<aphs 

1958  H.  Clarke— Propelling  vt-asels 

1959  V.    Brady — Working    railway    switches    and 
signals 

1960  J.  Bolton — Stands  for  croquet  balls  &c. 
19S1   W.  Day — Applying   metal   sheathing   to   iron 

tihips.  Sec. 
19fi2  \V.  E.  Newton — Brcpch  loading  firearms 

1963  A.  V.  Newton — Combined  ship's  prcpeller  and 
steerer 

1964  I.   Pick— Scarfs 

1965  M.  Henry — Raieing  and  lowering  heavy  bodies 
<«66  H.  Ruddick — Steam  engines 

1967  W.  R   Lake— IHuminating  gas 

Dated  July  5th,  1867- 

1968  £.  O.  Greening    and   J.    Atkinson- Washing, 
wringing,  and  mnngling  machines 

1969  P.  L   F.  E.  Rous8el—Fini:er  stall 

1970  C.  D.  Abel — Elastic  strap  for  garments 

1971  J.  McNnughton- Breech  loading  firearms 

1972  H.  C.  Carver — Hoop  iron  fastenings  for  bales 

1973  VV.  R.  Lake— Metal  tubes 

Dated  July  6th,  1867. 

1974  W,  C.  Church- Steam  and  other  motive  engines 

1975  F.  Andrew   and  L.    Clarkson— Printing  woven 
fabrics,  &c. 

1976  W.  R.  Gorst— Wheeled  vehicles 

1977  R.  Tiernan— Tobacco  pipe 

1978  T.  C  Thomas— Watercloset  fittings 

1979  W.  E,  Newton— Constnictiog  railways,  &c. 

1980  T.  Morgan-  Pu<ldl  ng  iron 

1981  H    B.  Woodcock— Tyres  forrailway  wheels 

1982  T.  Craddock— Invention  of  enabling  persons  to 
fly  in  the  air 

1983  W.   Harris*- Uniting   and  compressing    saw- 
dust. &c. 

1984  W.  Archer — Rotary  engines  and  pumps 

1985  C.Toft— L'quoT  frames,  &,c. 

1986  J.  C.  Major— Production  Of  beat    by    burning 
tar,  8£C. 

1987  N.  Thompson— Unions  foreoDnecting  together 
tubes,  &c. 

1988  G.  Se pern— Refrigerators 

Dated  July  6th,  1867. 

1989  J.  Whitford— Ice  making  apparatus 

1990  J.  Capper—Chimney  tc  ps 

1991  J.  G.  Tonirue— Training  climbinj  plants 

1992  I.  M.  McGeorgH  and  A.  Paul  — Plug  valve 

1993  J.  Johnson,  G.  Shiun,and  G  Ragg— Signalling 
apparatus 

1994  Dr.  J.  M.  l-onre- PrepBriuR  canvas,  &c. 
l!>i)5  J.  Shanks— Lawn  mowing  machines 

1996  W.  Tasker— Thiaahina:  machines 

1997  A.  Matb-'r- Cleaning  Rrain 

1998  A.  Turner  and  W.  Helm. ley— Elastic    woven 
fabric 

1999  N.    Clayton  and  J.    Shuttleworth  —  Tractitu 
f-ngines 

2000  M.  P.  W.  Bou'ton— Engines  w»rked   by   the 
combustion  of  inliivinmnble  aeriform,  &c. 

2001  N.  Clayton   hi  d  J.  SInitileworth— Slide  valves 
auitrtble  for  stf-ameiiBJufa 

2002  W.  And.ews- Haymaking  machines 

Dated  July  9th,  1867. 
2903  J.  M.  Giay— Marine  steam  tngines 

2004  J.  J.  Buckley  and  C.  Hook — Manufacture  of  a 
gas 

2005  W.  E.  Gedge— A  regulating  level 

2006  G    Gabillon— A    process    to   piepare   and  pie- 
serve  paper  and  tissues 

2007  W.    Avery  —  Cases    for    holding    packets    of 
needles,  Sec. 

2008  A.  Shanks— Mnking  rivets 

2009  J.  Credlau.l- AiTttngenieut  of  flues  of  certain 
boileis  for  geueratlig  steam 

2010  E    Ciook  ami  F.  Crook- Cruabi eg  boms,  &o. 

2011  \V.  E.   Newton— RKCtificatiou  and  purification 
u(  alcohol 

2012  R.  Smith— Mixing  water,  &c. 

2013  W.  R.  Lake— MBnuf4cturing  cards 

2014  W.  Wood— Citrpeti  and  ruga 


2015  W.  S    Aniheu-s— T*-lei;iaphic  communicuions 

2016  W.  S    Andrews— relegrtiphic  commiitiications 

2017  H.    English    and  J.    larrdon— 0);erat\ng    the 
shuttles  of  looms 

Dated  July  lOtb,  1367 

2018  J.  K.  Whiting— Suspension  bridges,  &c. 

2019  J.  S.  Hood— Life  buoys 

2020  D.  ColUnge  and  J.  CoUinge— L^oms  for  weav- 
ing sponge  cloths  by  power 

2021  H.  B.  Fox  and  J.  T,  Hall— Stopper  for  vessels 

2022  F.  Holmes— Pumps 

2023  J.    N.    Faxman  and    H.  M.    Davey— Drying 
wheat,  &c. 

2024  G.  Davies — Metallic  eye  for  liices 

2025  W.  Heyesand  W.   Bavan- Self  acting  buckle 
or  cunling 

202G  W.L.  Wise — Crossings  for  the  permanent  ways 

of  railways 
2027  W.  E.  Newton— Boiing  rocVs,  &c. 
20i8  G.  R    B.  Amott— Making  bricks 

2029  A.  H.  Brandon— Wood  planing  machines 

2030  A,  H.  Brandon — Circular  saw  machine 

Dated  July  lltb,  1867. 

2031  J.  Stirk  and  H.  Bycroft  — Refrigerators  for 
coolmg  worts,  &c 

2032  J.  B.  Fraser — Watches  and  chronometers 

2033  J.  S.  H-nderson  and  J.  Macintosh— Cylindrical 
metallic  Ciises 

2034  J.  H.  Johnson— Refined  sugar 

2035  J.  H.  Johnson — Boots  and  shoes 

2030  K.  J.  Winslow  -  Method  of  conveying  the 
rotary  motion  to  axles  of  steam  engines,  &c. 

2037  B.  Hunt — Bearings  for  machinery 

2038  W.E.  Newton— Peiman«nt  way  of  raiiways 

2039  J.S.  Burke  and  B.  Burleigh— Construction  of 
subaqueous  works  and  foundations 

2040  £.  Hohenbruck— Breech-loiding  firearms 

Dated  July  r2th,  1867. 

2041  R,  A.  Kennedy—  Doors  and  windows.  Sec. 

2042  J.  Nelson — Casting  of  hollow  and  other  firebars 

2043  J.  13.  E.  G,  Perrin— Smoke  consuming  appa> 
ratus 

2044  E.  H.  Bernier — Raising  and  lowering  persons 
and  weights  in  n.ines 

2045  F.  Wilkins—  Increasing  the  light  or  beat  from 
carbonised  atmospheric  air,  &c. 

2046  J.  Hargreaves- Manufacture  of  steel  and  soft 
iron  from  cast  iron 

2047  W.  B.  Haigh— Tenoning  wood 
20-t8  J.  Kellett — Steam  boiler  and  other  furnaces 

2049  G.  Sinclair — Steam  boilers  and  furnaces 

2050  C.  T,  Higinbotham — Construction  of  furnaces 

2051  J.  H.  Johnson — Mincing  meat 

2052  A.  M.  Clark- Life  boats,  &c. 

2053  J.  Pasfie Id— Safety  valves 

2054  D    M.  Hsnderaon- LighthcuSe  lar.terns,  &:c. 

2055  A.  E.  Herimann — Compound  to  te  used  fo> 
igniting  fires 

2056  G.T,  IJousfi eld— Corsets 

2057  J.  Laiusc — Fastening  wood  to  iron 

2058  E.  B.  Bigelow— Power  looms 

Dated  July  13th,  1867. 

2059  P.  M.  A.  Laurent — Nautical  compasses 

2060  R,  Sims  and  J.  Prest — Horse  raken 

2061  J.  Walker— Spring  boxes 

2002  W.  Druiy  and  C.  Westrup— Indicacing  num- 
bers and  names  on  doors  of  private  bouses 

2063  T    Berney— Bending  bars,  &c, 
20(J4  H.  Bell — Heel  lips   and  toe  tips    for  boots  and 
shoes 

2065  H.Fletcber— Artificial  fuel 

2066  H.  Duke — Reefing  a::d  furling  ships*  equare 
sails 

2067  E.  T.  Hughes— Self-acting  vent  peg 

2068  J.  C.  Aamsden— Reeds  and  bealds  used  in 
weaving 

2069  J   Scott— Fire  escapes 

2070  J-  G.  Tongue — Ruling  parallel,  angular,  end 
curved  lint-s 

2071  J .  L.  Norton — Drying  grain  seeds 

Dated  July  15th,  1867. 

2072  I.  Baggs— Washing  basins,  &c. 

2073  T.  Wrigley — Pulley  and  chain  gearing 

2074  G.  Boehm — Combinatiou  of  a  bottle  and  com- 
pass 

2075  F.  D.Nuttall— Furnaces 

2076  J  M.  Hetherington  and  R.  W.  Pitfield— Pre- 
paring and  spinning  cotton,  Ike. 

2077  J.  Briere-.— ContiQUous  self-acting  condenf^er 

2078  A.  B.  IbbotBon —Ventilating  the  inwrior  of 
railway  carriages 

2079  T  Redwood — Preservation  of  meat  and  animal 
substance 

2080  J .  T.  Skinner—  Facilitating  communication 
between  the  guard  and  the  passengers  in  u  rail- 
way  train 

2031  J.  Fleming — Drawing  beer,  &c. 

Dated  July  16tb,  1867. 

2082  F.  B.  Vallance— Lamps  for  burning  hydro- 
carbon,  See. 

2083  H,  G.  Dunn— Saving  life  and  properly  from  file 

2084  J   Fraser— Printing  consecutive  numbers 
208>  G.  W.  Hayes — Making  paper 
208G  J.  MHunock— Cleaaing  boiler  tubes 
2087  W.  McAndrew— Ginning  cottou 
208:1  T.  Pirie— Agric    Itural  implements 

2089  H.  A.  Bunnevitle — Permanent  way  of  railroads 

2090  H.  A.  Bonneville— Brushes 


Datkd  July  17th,  1867. 

2091  T.  W.R   Webster— Loading  cartridges 

2092  T.  Archer — Crushing  and  pulverising  ores 

2093  C,  M.Tate— Button  fastenings 

2094  G,  Weedon — Knife  cleaning  machine 

2095  J.  Schofield  and  J,  C,  Dawson— Drying  barley 
209G  A   da   Smet — Communicating    motion    to    the 

spindles  of  spinning  machines,  «c. 

2097  J.  Slater — Steam  generators  and cr-ndensers 

2098  G.  H.  Diiw— Cartridge  pouches,  &c. 
W(i99  S.  C.  Lister— Consuming  smoke,  &c. 
2100  J.  H.    JohuBon— Treatment  and  purification  of 

oils 


2101  J.  R.  Swan— Steam  engines 

2102  C.KluiT — Preparation  of  cholocate  and  cocoa 

2103  W.  R.  Lake — Looms  for  weaving 

Dated  JULY  18th,  1867.    I 

21i'4   N.J.  O.  Slubber- Treating  flax,  etc. 

2105  W.   Barningham  and  J    Thompson — Bending, 

punchihg,  and  strai|jhtening  articlesuf  met?.l 
210(1  A.  Morton— Induction  of  fluids 

2107  T.  D  Walker— Heatin;;  the  feed  water  supplied 
to  steam  boilers 

2108  J.  Palmer,  J.  Palmer,  and  T.  Palmer— Screw 
wrenches 

2109  W.  Warden— Securing  the  moie  effectual  ob- 
literation of  stamps 

2110  G.  T.  Boustield— Heating  and  cooking  appa- 
ratus 

2U1  J.  J.  Harrison  and  E.  Harrison- Looms  for 
weaving 

2112  R.  T.  Bradbury  and  T.  Bottomley— Carding 
engines 

2113  A.  Patnn— Letterprefs  and  lithographic  print- 
ing machinery 

Dated  July  19th,  1867- 

2114  J.  Hargreaves  -^Utilising  certain  materiuls 
obtained  during  thd  manufacture  of  steel  and  iron 

2115  J.  W.  Butler  and  E.  Edwards— Floating  in  and 
travelling  tbroujrh  the  air 

2116  J.  Rogers— Faste 'lings 

2117  G.  T.  Uousfield — Bolsters  for  spinning  ma- 
chines 

2118  P.  H.  Metham— Rudder 

Dated  July  20th,  1867. 

2119  J.  Saxb>— Governing  the  action  and  movement 
of  railway  points  and  signals  in  relation  to  each 
other. 

2120  K.  H.  Cornish— Entrenching  tools 

2121  J.  Hargreaves  —  Production  of  compounds  of 
eodafrom  chloride  of  sodium,  etc. 

2122  T.  Bromvvict — -Means  of  allowing  rhe  escape 
ot  superfluous  carbon  from  casks  of  newly-made 
wiLO,  etc. 

2123  C.  F.  Whitworth  —  Pieventing  accidents  at 
junctions,  etc. 

2124  A.  Budenber^' — Joints  of  pipes 

2125  W.  Taylor- Pipes  for  ventilating,  etc, 

2126  IV.  G.  Creamer— Ventilation  of  railway  car- 
liages,  etc. 

21-27  A.  Sezille— Treating  dry  peas 

2128  R.  Shaw  and  J.  Stirk — Brickmaking machinery 

2)29  W.  Potts— Suspending  articles 

2130  J.  Hooper— Ventilators 

Datbd  July  22nd,  1867. 

2131  B.  P.  Franioni — Hardening  plaster,  etc. 

2132  T.  A,  Briethaupt— Manufacturing  extract  ond 
essence  of  hop 

2133  H.  Lea— Taps  or  v^ilres 

2134  W.  R.  Lake— Clean  in  a  tubes 

2135  J.  Walker— -Washing  bottles,  etc.  i 

2136  H.  von  S.  Sakunlunski— Transferring  devices 
in  lace,  etc 

2137  W.  E.  Newton-  Brewing 

2138  D.  Welsh— Looms  for  weaving 

Dated  July  23id,  1867. 

2139  E.  Tomllnson— Ornamenting,  etc. 
2H0  J.H.  Johnson- Nets  and  netting 
2141  W.Dennis — Letterboxes 

214"2  H.  A.  Dufren^- Preserving  iron  from  oxida- 
tion 

2H3  W.  Easterbrouk — Controlling  railway  points 
and  signals 

2144  J.  Marley  —  ['reveution  of  overwinding  and 
falling  of  the  cages  used  in  mine  shafts,  etc. 

2145  S.  Bonsall— Spring  bea  bottoms 

2146  S.  Bonsall— Tanning,  etc. 

2147  Sir  W.  Thomson— Recording  instruments  for 
0  electric  telegraphs 

2148  W.  Geeves— Cutting  tenons 

Dated  July  24tb,  1867. 

2149  R.  Lakin — Aerial  locomotion 

2150  W.  Simpson  aud  W.  Howitt— Roofs  of  horti- 
cultural au:l  other  buildings 

2151  W.  Betts- Capsules 

2152  H.  Aitken— Coke 

2153  R.  B.  Roden— Breech  loading  firearms 

2154  T.  Prideaux — Open  fireplaces  and  stove  grates 

2155  A.  M.  Clark — Reciprocating  motion 

Dated  July  2jth,1867. 

2156  S  Turton  and  G.  Hulcroft- Facilitating  com- 
municati  ns  between  pnesengera,  guards,  and 
drivers  of  railway  triilns 

2157  W.  Howes  and  W.  Burley — Securing  lamps 

2158  C.H.  Murray- MouldingcUy 

2159  C.  T.  Moulan-  Moveable  joints  for  connecting 
metallic  pipes  and  tubes 

2160  W.  E.Newton— Mould  boards  for  ploughs 

2161  A.  Wilson— Casting  of  ingots 

2162  J.  Browa  and  \V.  Lillie — Kcoping  and  mowing 
machines 

2163  \V.  Wood— Producing  and  tieating  fibres  from 
rags 

2164  A.  Mackie— Composing  aud  distributing  type 

2165  T.  M.AImoud— Signalling  at  sea 

2166  C.E.  Bro  mian—Caststeel  and  its  derivatives 

2167  C    E.  Broomiin- Cartridge  cases 

2i68  G  L.  Barens  aud  J.  F.  Liidoueue— Breech- 
loLiUing  firearms  and  cartridges 

Dated  July  26ih,  1867. 

2169  J.  Edge— Steam  etigines 

2170  C.  Silvy— Piiot"giiipbic  appHrattts 

2171  R.  Reid  and  E.  H.  Uraigie— Improved  reclining 

clm-r 

2172  G  B.  Nortbcote- Charging  and  turning  Cart- 
ridges 

2173  E.  S:iiith~Ga3  regulators 

Dated  July  27th,  1867. 

2174  J.  Smith  aud  W.  Schofield— Elastic  rollers 


2175  E.  A.  Rippingille  — Separating  the  more  volatile 
portions  of  minera'.  oils 

217(>  T.  Reid — Digging  potatoes,  etc 
2177  W.  E.  Gedge— Cutting  slate,  etc. 

2176  E.  T.    Hughes— Coaatrut  ting    and    propellins: 
steam  vess-ls  ■-      r  » 

217;'  W.  E,  Newton— Water  and  cas  meter 

2180  P.  A.    Rchirt— Gases   for   the    production   of 

light,  etc. 
2lSl  A    Jack— Dii;giug  potatoes,  etc. 

2182  H.  Cliamberlain-Hot  blast  stoves 

2183  G.  Franklin— Ships' compasses  ■     ■-  ■ 

2184  T.  Jones— Jjocks  and  latches  "* 
2183   J.    Wood  —  Manufacture    and    treatment    of 

certain  kinds  of  iron 
2166  E    Ravenscrofe— Lamps 
2187  A.  Macfie— Supporting  lines  for  drying  clothes 

Dated  July  29th,  1867. 

2185  W.    L.   L.    T>eaver  and   A.    Smalley— Lighticg 
bouse  and  other  fires' 

2U9  T.  Greener  acd  W.  Ellis— Manafacture  of  iioa 

2190  A.  M.  Clark- Projectiles 

2191  W.  R.  Lake— Hulliog  rice,  etc' 

2192  G.  Davies — Insulators  for  telegraphic  wires 

2193  P.  G.  B.  Westmacott— Cranes,  etc. 

2194  D.  Hedge  and  R.  C.  Witty— Makmg  gas  from 
petroleum,  etc. 

2195  J.  H.  Wyatt— Constructior  of  studs, etc. 

2196  B.  F.  Stevens— Burning  petroleum,  etc. 

Dated  July  30th,  1867. 

2197  A.  HoUoway — Elastic  clasp  or  lock 

2198  A,  Watt— Fertilising  compost 

2199  J.  B.  A.  Menage- Moderator  lamp 

2200  J.Jones — Compound  forextingnisbing  fires 

2201  W.  Gadd— Looms  for  weaving 

2292  J.  Haworth  and  E  Hamer- Rolleis  i 
2203  J.  H  Brown  aud  W.  Eull— Hats,  etc. 
2201  A.  Muiray- Hauling   vessels,   etc,  icto    deap 

water 
2*4)5  C.  Mayo — Propelling  and  steering  vessels 

2206  A,  James— Needle  cases  au>l  wrappers 

2207  S.   M.    Martin  and  S.    A.  Varley— Signalling 
upon  railway  trains 

Dated  July  31st,  1357.  1 

2206  B.  Dobson  'and  J.  Cocker— Mucbiues  for  spin 
ning  and  doubling 

2209  B.  Dobson  and  W.  Slater— Carding  engines 

2210  M.  Pudde foot— Plough 

2211  M.    J.    Fearnley    and    C.   Smith— Looms    for 
weaving 

2212  J.   M.  Hocking — Condensing    noxious   smoke 
and  vapours 

2213  G.  Gordon— Manofrtctnre  of  sugar,  etc 

2214  W,  R.  Lake — Weavers' harness 

2215  J.  C.  C.  Azemar — Apparatus  for  hulding  pie:es 
of  f  aper,  etc.  i 

221^  C.  E.  Brooman — Firearms 

2217  J.  Saxb/ — Governing  the  movement  of  railway 
points  and  signals,  etc. 

Datkd  AtJGUST  Ist,  1507. 

18  \^'.  Snell — Eiigraviusr  machine 
2219    F.    A.     Calvert — Cleaning     and     preparing 

fibroDs  substances,  etc. 
22V0  J.  H.  Johnson- Umbreliaa  ► 

2221  F.  H,  Holmes— Production  of  electriclight 
22i2  D.  D.  Kyle— Signalling  in   an  I  niih  railway 

trains 

2223  R.  B.  Boyman — Pr.ipelling  vesiels,  etc. 

2224  J.  Q'lin— Hose  for  conveying  water 

2225  R.  Newall— Cases  for  needles  and  pins 

2226  W.  R.  Lake— Pocket  knives 

2227  W.  R.  L  ike — Breech-loading  firearms 

2228  W.  Tranter— Firearms 

2229  J.  E.  Nelson — Conveying  passengers  aud  gocds 
through  the  air 

2230  S.  Higfts- Miners*  safety  lamps 

2231  J.  Birch— Manufioture  ofwaxveata  matches 

Dated  August  2nd,  1857. 

2232  J.  Poole — Forming  shafts,  etc.,    with    india- 
rubber  surfaces 

2233  F.  L.   H.    Danchell— Preparing,  shaping,   and 
drying  peat  and  other  substances 

2234  J.  Edwards  —  Actuating  railway  points  and 
signals 

2235  B.  Harlow— Apparatus  applicable  to  the  gene- 
ration of  steam,  etc. 

2236  J.  H.  Johnson- HydrauliclifU 

2237  E.  T.  Marler— Clarifying  sugar 

2238  3    D«  war— Preserving  substances  for  food 

22.19  E.  A.  Kirby— System  of  dispensing  medicines 
and  preparing  drugs  therefor 

2240  W,  Hortou— Forge  hammers 

2241  T.  Allen- Submarine  telegraph  cables 

2242  J.  G.  Tongue— Brakes  for  cotton  Upper* 

Dated  Auccsr  3rd,  1967.J 

2243  J.  Smith— Cleansing  fibrous  materials 

2244  J.  Elce  and  T.  £lce — Machinery   forspinniog 
and  doubling 

2'i45  C.  D.  Abel— Combined  gas  and  air  engines 

2:ir.  R.  Bewlry— Rottiry  pumps 

2217  C  Touaillon— Means  of  utilising  all  the  parts 

of  all  sorts  of  fentbers 
■2'2-ii*  J.  Russell — Flattening  and  straightening  saws, 

etc.,  during  hardening 
2:;49  A.  Badeuberg— Indicating   and  legistering  the 

pressure  of  steam  in  steam  generators 
2250  J. F.  Teuton  and  F.  Fenton— Coffee  iojec'or 
22 M  W.  R.  Grace— Harrows 
22V>  J.T.  Hatfield- \\'atchcases 

2253  G.  W.  Dinsdale— Traps  for  water  closets,  etc. 

2254  W.  W.Hughes— Propelling  vessels 

2255  W.  Wilson — Felting  machiues 

,  Dated  Auodst  5th,  1867. 
22MJ  J.  Acgu3— Lamps 
2257  L.  V.  Hue  and  C.  Roziere — Moulding   subjects 

in  glass 
225S  J.  Dale— Refrigerator  for  cooling  wort 

2259  W.  J.  I^ghsley— Obtaining sulppuric add 

2260  A.  C.  Baralett — Reapinganil  mewing  maohloei 
I  2261  C.  de  Negn — Redncinu  wood  to  shrcus 


W.Sm.i 
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UNITED   STATES'    MONITOR   "DICTATOR." 
(Illustrated  ly  Plate  320.) 

The  subject  of  war  vessels  has,  perhaps,  created  a  fiercer  and  inore 
lengthened  war  on  paper  than  anything  else,  and  the  battle  of  ironclads 
versus  wooden  ships,  turrets  versus  broadsides,  has  been  fought  with  an 
energy  that  nothing  but  the  immense  importance  of  the  subject  can 
justify.  The  almost  fabulous  amount  of  money  spent  by  the  various 
Governments  in  the  world,  and  our  own  Government  in  particular,  in 
making  experiments  and  building  vessels  of  almost  every  conceivable  form, 
might  be  excused  for  the  same  reason  if  the  question  as  to  what  was  the 
best  style  of  vessel  for  war  purposes  had  been  solved.  The  only  thing 
that  seems  to  have  been  decided,  is  that  iron-plated  vessels  must  be  used, 
but  the  thickness  of  the  plates  and  the  shape  of  the  vessels  seem  to  be  as 
undecided  as  ever.  Tlie  advocates  for  broadside  ships  having  armour 
limited  in  thickness,  and  the  advocates  of  turret  ships  or  monitors  with 
immensely  thick  armour,  are  about  equally  numerous. 

Monitors  are  undoubtedly  excessively  ugly,  even  to  landsmen,  and  the 
disgust  with  which  they  are  contemplated  by  naval  officers  may  be 
imagined,  if  not  described ;  nevertheless,  to  engineers,  who  as  a  rule  look 
principally,  if  not  entirely,  to  utility,  there  are  many  points  which  tell  in 
their  favour.  It  is  to  the  versatile  genius  of  Ericsson  that  we  owe  the 
creation  of  the  monitor  class  of  war  ships,  and  in  which  he  seems  to  have 
had  this  object  in  view,  viz.,  with  a  light  draught  of  water  to  combine 
the  greatest  possible  power  of  aggression  and  defence  under  the  particular 
circumstances  in  which  his  adopted  country  was  then  situated.  To  con- 
struct a  vessel  with  its  sides  high  out  of  the  water  that  shall  be  in- 
vulnerable is  evidently  an  impossibility,  unless  it  should  be  of  an  enormous 
size  and  of  excessive  draught ;  but  in  this  case  the  draught  was  limited, 
and,  consequently,  the  only  way  left  open  was  to  cut  down  the  sides. 
This  he  did  most  effectually  by  cutting  them  down  almost  to  the  water's 
edge,  only  leaving  16in.  of  the  side  of  the  ship  above  water,  and  placing 
at  or  near  the  centre  of  the  vessel  a  revolving  turret. 

The  Dictator,  of  which  we  give ,  an  engraving,  Plate  320,  draws 
20ft.  of  water  with  800  tons  of  coal  on  board,  the  cylinders  are 
lOOin.  diameter  and  4ift.  stroke,  with  a  screw  of  34ft.  pitch ;  the 
boilers  have  1,123  sq.  ft.  of  grate  surface,  and  upwards  of  32,000  sq. 
ft.  of  heating  surface.  Her  beam  is  SOft.,  her  extreme  length  314ft.,  and 
she  is  one  of  the  sharpest  vessels  afloat.  When  this  vessel  was  built,  it  was 
only  considered  fit  to  navigate  the  rivers,  and,  in  fine  weather,  the  coast  of 
America  ;  in  fact  the  idea  of  going  a  long  voyage  was  ridiculed  by  nautical 
men  in  general.  Since  that  time,  however,  similar  monitors  have  gone 
round  Cape  Horn,  and  in  The  Aetizan  of  last  month  an  account  was 
given  of  the  successful  trip  across  the  Atlantic  of  the  Diinderherg,  and 
which  has  been  purchased  by  the  French  Government,  thereby  showing 
that  it  is  not  only  Americans  that  have  faith  in  the  sailing  powers  of  such 
vessels.  It  is  not  intended  to  assert  that  the  fact  of  one  or  two  success- 
ful voyages  is  by  any  means  a  proof  of  their  entire  sea-worthiness,  yet  it 
disproves  the  oft  repeated  assertion  that  such  a  voyage  was  an  impossibility. 

The  section  of  the  Dictator  given  in  Plate  320,  shows  at  one  view, 
nearly  all  the  leading  points  of  the  monitor  system.  The  almost  entire 
submersion  of  the  hull,  the  thick  side  armour  and  armour  backing,  convey 
the  idea  of  absolute  impregnability. 

It  will  be  seen  that  the  pilot  house  is  placed  above  the  turret,  it  was  at 
first  fixed  at  the  bow  of  the  vessel,  but  whsn  in  action  the  helmsman  and 


gunner  require  to  be  under  the  immediate  direction  of  the  captain,  and,  there- 
fore, Ericsson  managed  very  ingeniously  to  fix  a  stationary  pilot  house  above 
the  rotating  turret,  by  which  means  the  commander  is  enabled  to  direct 
the  helmsman  at  his  side,  and  the  gunner  below,  while  he  is  looking  at 
his  adversary. 

Referring  now  to  Plate  320,  A,  is  the  turret,  24ft.  inside  diameter,  9ft. 
6in.  high,  and  15in.  thick,  composed  of  two  separate  cylinders  formed  of 
plates  lin.  thick  lapped  and  rivetted  together.  The  outer  cylinder,  com- 
posed of  six  plates,  was  built  on  a  staging  above  the  inner  one  of  four  plates, 
and  after  completion  was  slipped  over  it.  The  annular  space  of  Siin- 
between  the  cylinders,  is  filled  with  segmental  slabs  Sin.  thick,  made  of 
the  best  malleable  iron.  These  slabs  were  made  only  ll-j-in.  wide,  in  order 
to  save  time.  B  is  an  extension  attached  to  the  top  of  the  turret  com- 
posed of  plate  Jin.  thick,  bent  outward  in  the  form  of  a  trumpet  in 
order  to  throw  off  the  sea  in  bad  weather.  C,  is  a  wooden  grating 
extending  round  the  turret  extension,  supported  by  brackets  D,  bolted 
to  the  latter  at  intervals  of  3ft.  E,  stanchions  for  supporting  a  rope 
rail  carried  round  the  wooden  grating.  F,  stanchions  for  sustaining 
an  awning  in  fine  weather.  G,  the  pilot  house,  8ft.  inside  diameter, 
7ft.  high,  and  12in.  thick,  formed  of  two  separate  cylinders,  each 
composed  of  six  plates  lin.  thick  lapped  and  rivetted.  After  completion, 
the  larger  cylinder  was  forced  over  the  smaller  one.  The  roof  is  composed 
of  three  plates  lin.  thick,  covered  with  Sin.  thickness  of  wood,  and  an 
outer  plating  lin.  thick.  The  roof  is  inserted  below  the  top  of  the 
cylinders,  and  is  thus  protected  from  shot,  both  cylinders  being  pierced 
with  eight  elongated  sight  holes.  The  weight  of  the  pilot  house  is  sup- 
ported by  a  broad  wrought  iron  cross  piece  H,  secured  to  the  circumference 
of  the  house  by  angle  irons,  this  cross  piece  resting  on  a  collar  near  the 
upper  end  of  the  stationary  vertical  .pillar  I,  round  which  the  turret  turns. 
The  floor  of  the  pilot  house  consists  of  wooden  gratings  provided  with 
grated  hatches  moving  on  hinges.  J,  is  the  upper  turret  beam  of  wrought 
iron,  llin.  deep.  Sin.  thick  in  the  middle,  sustaining  rafters  which 
support  a  series  of  bars  K,  4in.  deep,  3in.  thick,  placed  2iin.  apart,  on  the 
top  of  which  are  placed  perforated  plates  lin.  thick  covering  the  entire 
turret.  L,  are  the  gun  slides,  four  in  number,  lOin.  deep  by  4in.  thick,  of 
wrought  iron,  the  ends  of  which  rest  on  plate  rings  secured  to  the  turret, 
their  middle  resting  on  the  lower  turret  beim  M.  N,  is  a  cross  piece  of 
wrought  iron,  suspended  under  and  let  into  the  central  pair  of  gun  slides, 
and  into  which  are  tapped  the  diagonal  braces  O.  By  means  of  these 
braces  0,  the  entire  weight  of  the  turret  may  be  suspended  on  the  collar 
n'  of  the  turret  shaft.  P,  is  a  spur  wheel  bolted  to  the  underside  of  the 
gun  slides  and  lower  turret  beam,  and  worksd  by  a  pinion  Q  on  the  vertical 
shaft  Q',  at  the  lower  end  ot  which  is  the  spur  wheel  Q",  driven  by  a 
pinion  on  the  axle  R,  and  on  which  is  fixed  the  spur  wheel  R'.  Tliis  spur 
wheel  is  in  turn  worked  by  the  pinion  S,  on  the  lower  end  of  the  shaft 
S',  Vifhich  is  provided  with  a  crank  S",  and  turned  by  an  engine  consisting 
of  two  cylinders  12in.  in  diameter,  and  16in.  stroke,  placed  at  right 
angles,  and  bolted  to  the  under  side  of  the  deck  beams  T.  U  is  a 
port  stopper  for  preventing  shot  from  entering  the  turret,  composed 
of  a  massive  block  of  wrought  iron  bent  in  the  form  of  a  crank, 
provided  with  bearings,  in  which  it  may  be  turned  into  such  a  position 
as  to  admit  of  the  gun  being  rolled  out,  while,  when  turned  into 
another  position,  it  closes  the  port.  V,  is  the  gun  carriage;  V,  a  rack  on 
the  under  side  of  the  same ;  V",  a  pinion  for  moving  the  gun  on  the  slides, 
and  by  means  of  which,  combined   with  a   friction  coupling  the  recoil,  is 
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checked,  W,  is  radial  sliding  bar  for  passing  the  shot  into  the  muzzle  of 
the  gun  without  handling;  X,  is  the  steering-wheel,  and  Y,  the  double 
barrel  for  the  steering  chains  Y',  which  run  upon  rollers  under  the  deck 
beams,  a  is  a  bar  of  steel,  2|in.  square  inserted  in  a  groove  formed  on  the 
port  side  of  the  turret  shaft,  provided  with  cogs  on  the  opposite  sides, 
by  raising  or  lowering  which,  by  means  of  a  train  of  wheels  in  the  steering 
box  I,  the  chain  barrel  is  worked  through  the  pinion  c.  e,  fore  and  aft 
bulkheads  to  support  the  weight  of  the  turret  and  turret  shaft, 
strengthened  with  angle-irons,  6in.  by  4i-in.  placed  18in.  apart,  upon  which 
rests  the  cast-iron  saddle/,  g,  a  key  for  regulating  the  height  of  the 
turret  shaft  above  and  below  which  are  plates  g'  and  g"  of  composition 
metal  to  prevent  cutting.  Ti,  is  a  cast-iron  bearing  for  giving  lateral 
support  to  the  turret  shaft  into  both  of  which  square  keys  are  let  in,  to 
prevent  the  shaft  from  turning,  i,  is  a  wrought-iron  plate,  polished  on  the 
top  side,  secured  to  the  deck  ;  a  corresponding  plate  of  composition  metal, 
with  a  projection  on  the  inside,  being  fitted  under  the  base  of  the  turret 
with  which  it  revolves.  This  coinposition  plate  does  not  extend  under  the 
outside  cylinder  of  the  turret  which  is  supported  by  being  bolted  to  the 
base  ring  h,  as  shewn  in  the  engraving ;  underneath  this  part  of  the 
turret,  the  space  is  filled  with  oakum  or  similar  material.  Scupper 
holes  I,  are  provided  for  carrying  off  any  water  which  may  enter  the 
turret  between  the  base  plates  in  a  seaway.  Plates  m,  are  riveted 
to  the  four  inside  courses  for  sustaining  the  upward  pressure  of  the  gun 
slides  when  the  diagonal  braces  are  screwed  up,  composition  rings  n,  being 
fitted  between  the  upper  turret  beam  and  the  collar  n'  of  the  turret 
shaft,  nearly  the  entire  weight  resting  upon  this  ring  when  the  turret 
shaft  is  fully  keyed  up.  Doors  o,  in  the  upper  transverse  turret  bulkhead 
afford  communication  between  the  berth  deck  and  the  turret  chamber, 
the  doors  ^,  forming  communication  to  the  after  part  of  the  ship  and  doors 
q,  in  the  lower  bulkheads  to  the  boiler  room  and  coal  bunkers. 

The  armour  shelf  »•,  extending  entirely  round  the  ship,  is  composed  of 
plates  4ffc.  wide  by  fin.  thick  rivetted  to  the  hull  and  supported  by  brackets 
r'  5ft.  deep  and  28in.  wide  at  the  bottom,  placed  at  intervals  of  3ft.,  and 
secured  to  the  hull  by  angle-irons  and  rivets,  the  armour  shelf  being 
secured  in  a  similar  manner.  The  armour  backing  is  composed  of  vertical 
blocks  of  oak  supporting  five  longitudinal  timbers  in  the  manner  shown  in 
the  plate,  and  secured  to  the  shelf  bracket  by  blunt  bolts  s',  and  to  the 
hull  by  screw  bolts  s".  The  side  armour  t,  is  6ft.  wide,  composed  of  six 
plates  lin.  thick  blunt  bolted  to  the  backing,  no  througVi  bolts  whatever 
being  employed.  Between  the  side  armour  plates  and  the  wooden  backing, 
longitudinal  stringers  or  slabs  of  wrought  iron  42in.  thick  are  introduced, 
through  which  the  blunt  bolts  pass.  These  longitudinal  slabs  or  stringers 
give  great  power  to  the  ship  when  acting  as  a  ram. 

It  is  clear  from  the  above  description,  which  is  condensed  from 
the  new  edition  of  Bourne's  admirable  "Treatise  on  the  Screw 
Propeller,"  that  the  Monitor  is  capable  of  improvement,,  the  most 
obvious  being  the  substitution  of  solid  for  built  up  armour  plates, 
which  in  that  case  were  only  excusable  by  reason  of  the  exigencies 
of  the  times.  The  immense  improvements  also  that  have  been 
effected  in  the  manufacture  of  artillery,  would  necessitate  considerably 
heavier  armour  throughout,  and,  in  fact,  one  of  the  principal  arguments  in 
favour  of  this  system  is  that,  by  its  adoption,  vastly  heavier  armour  can 
be  carried  than  is  possible  for  a  vessel  of  the  usual  build.  Even  if  it  should 
hereafter  be  proved  that  this  description  of  vessel  is  not  a  trustworthy 
sea-going  ship,  still  it  would  he  invaluable  as  a  means  of  defence  for  onr 
coasts  and  harbours.  We  are  also  indebted  to  Mr.  Bourne  for  the  plate 
illustrating  this  interesting  subject. 


junction  with  an  ordinary  shell,  as,  for  instance,  in  many  American  marine 
boilers,  whereas,  in  this  case  there  is  nothing  but  tubes  to  constitute  the 
entire  boiler.  Many  attempts  have  been  made  at  different  times  with 
varied  success  to  generate  steam  upon  this  principle,  though  it  is  question- 
able whether  some  of  the  designers  were  at  the  time  fully  aware  of  the 
advantages  resulting  therefrom,  and  consequently  failed  in  some  essential 
qualifications  ;  while  in  raany  of  the  boilers  there  was  too  much  complica- 
tion, which  increased  the  expense  and  the  liability  to  derangement  to  such 
an  extent  as  to  render  the  design  practically  useless.  Until  lately,  it  seems 
that  the  principal  object  in  designing  this  description  of  water-tube  boiler 
was  for  the  purpose  of  economising  weight,  being  intended  for  steam 
carriages  or  road  locomotives,  a  few  also  were  specially  designed  for  working 
at  very  high  pressure,  but  it  does  not  appear  that  it  was  ever  presumed 
that  they  could  supersede  the  Cornish  or  any  other  recognised  type  of 
stationary  boiler  for  ordimiry  purposes. 

For  many  years  Messrs.  Howard  of  Bedford,  sharing,  we  presume,  the 
opinion  of  most  engineers,  employed  Cornish  boilers  for  the  purpose  of 
supplying  steam  to  their  engines ;  but,  as  the  feed-water  was  drawn  from 
the  river  Ouse,  which  at  certain  seasons  is  excessively  muddy,  and  at  all 
times  throws  down  a  large  quantity  of  deposit,  they  were  found  to  be  a 
constant  source  of  annoyance  and  expense  from  the  frequent  leakages  and 
consequent  repairs. 

As  a  natural  result,  Messrs.  Howard  turned  their  attention  towards  de- 
signing a  boiler  more  suitable  to  their  requirements,  and  after  many 
preliminary  experiments,  constructed  a  boiler  of  40-horse  power  with 
which  they  replaced  a  Cornish  boiler  of  the  same  nominal  power.  After 
giving  it  a  fair  trial,,  they  were  so  satisfied  with  it,  that  they  replaced  the 
other  Cornish  boiler  by  one  similar  to  that  already  at  work,  and  of  which 
we  give  a  longitudinal  elevation  and  plan  in  Plate  321  of  the  present 
number,  as  also  front  and  sectional  elevations  in  the  accompanying  engrav- 
ings (Figs.  1  and  2).     It  will  be  seen  from  these  illustrations  that  the 


HOWARD'S  PATENT  SAFETY  STEAM  BOILER, 
{Illustrated  hg  Plate  321.) 
This  boiler  belongs  to  that  description  known  as  the  tubulous  or  water- 
tube  boiler,  in  which  the  fire  plays  on  the  outside  of  the  tubes.     It  might, 
perhaps,  be  better  designated  as  the  true  tubulous,  in  contradistinction  to 
that  type  of  w  ater-tube  boiler  in  which  the  tubes  arc  employed  in  con- 


boiler  is  entirely  made  up  of  small  parts  or  tubes,  one  advantage  of  which 
is,  that  should  any  part  burst,  it  could  be  of  no  more  importance  than  the 
collapsing  of  a  tube  in  any  other  boiler — an  occurrence,  as  everj' engineer 
knows,  by  no  means  rare.  We  do  not  mean  by  this  to  insinuate  that  it 
is  at  all  likely  that  any  portion  of  this  boiler  should  give  way,  as  it  is 
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evident,  that  in  this  case  the  pressure  is  from  the  inside  of  the  tube,  and  it 
is,  of  course,  perfectly  well  known  what  an  enormous  pressure  a  tube  will 
resist  when  that  pressure  tends  to  burst  it,  compared  to  its  power  of 
resistance  to  collapse. 


'  In  this  bciler  the  tubes,  which  are  of  wrought  iron,  have  the  ability  to 
resist  a  pressure  of  upwards  of  2,0001b?.,  and  the  entire  boiler  and  steam 
connections  are  proved  to  a  pressure  of  SOOlbs. ;  it  will,  therefore,  be  seen 
that  the  chance  of  bursting  is  very  small  indeed.  Still,  as  we  said  before, 
should  such  an  accident  occur,  the  result  would  be  comparatively  unim- 
portant or  similar  to  the  opening  of  a  valve — a  rush  of  steam  and 
water  into  the  heating  chamber,  a  sudden  lowering  of  the  steam  pressure, 
and  possibly,  the  extinction  of  the  fire. 

On  referring  to  the  engravings,  it  will  be  seen  that  the  boiler  consists 
of  a  series  of  vertical  tubes  disposed  in  transverse  rows  in  a  flue  or 
"heating  chamber,"  these  rows  being  so  placed  as  to  break  joint,  so 
that  the  heated  products  of  combustion  passing  between  the  first  row 
impinge  directly  against  the  tubes  in  the  second  row  ;  the  third  row  being 
placed  in  line  with  the  first,  receive  in  their  turn  the  full  action  of  the 
heat  passing  between  the  second  row,  and  so  on.  This  method  of  placing 
the  tubes  has  only  recently  been  adopted,  the  original  boilers  having  the 
tubes  all  in  line.  The  results  given  by  this  plan  have  been  very  good,  as 
Messrs.  Howard  state  that  it  was  found  that  thirty-si.x  Tm.  tubes  thus 
arranged  were  as  efficient  as  eighty-one  Sin.  tubes  arranged  iu  line,  the 
surfaces  being  in  the  proportion  of  about  3  to  5. 

The  tubes  in  this  boiler  are  7in.  in  diameter,  and  4ft.  6in.  long,  of 
wrought  iron,  welded  and  closed  at  the  upper  end  by  flat  plates  welded 
in.  Eound  the  lower  end  of  these  tubes  a  stout  ring  of  cast  iron,  with 
two  projecting  lugs,  is  firmly  fi.xed,  by  roughing  the  end  of  the  tube,  and 
then  placing  it  in  a  mould,  and  casting  the  metal  round  it.  These  lower 
ends  of  the  tubes  are  then  connected  in  rows,  by  means  of  a  cast  iron 
transverse  tube,  strengthened  by  perforated  partitions. 

In  order  to  receive  the  vertical  tubes  the  upper  part  of  this  cast  iron 
tube  is  built  up  flush,  or  a  little  higher  than  the  top,  where  they  come,  and 
a  groove  is  turned  out  to  receive  the  wrough.t  iron  tube  which  is  made  to 


project  below  the  ring  cast  on  it,  and  which  is  turned  up  to  fit  the  groove. 
Recesses  are  also  cast  in  the  horizontal  pipe  to  correspond  with  the  lugs 
on  the  vertical  pipes,  into  which  are  fitted  gun  metal  nuts,  so  that  ttvo 
bolts  on  opposite  sides,  passing  through  the  lugs  and  into  the  gun-metal 
nut,  hold  the  two  pipes  firmly  together ;  a  water  and  steam  tight  joint 
being  made  by  first  placing  a  ring  of  soft  metal  in  the  annular  groove. 
It  will,  of  course,  be  seen  that  such  a  joint  may  be  readily  made  or  broken 
at  any  time,  and  as  frequently  as  required.  The  upper  ends  of  the  vertical 
tubes  are  connected  to  a  horizontal  pipe  by  means  of  short  pieces  of  lap 
welded  piping,  for  the  purpose  of  carrying  off  the  steam  to  the  main  steam 
pipe  or  steam  chest,  on  which  are  the  safety  valve  and  usual  fittings.  By 
this  arrangement  every  part  of  the  boiler  is  free  to  expand  or  contract 
as  far  as  necessary,  and  consequently  the  most  fruitful  sonrce  of  leakage 
with  all  its  concomitant  evils  is  obviated. 

Upon  referring  to  Fig.  3,  it  will  be  seen  that  advantage  is  taken  of  the 
principle  of  circulating  tubes,  each  vertical  tube  having  a  smaller  one 
within,  extending  from  a  little  above  the  water  line  downwards  into  the 
transverse  connecting  pipe,  upon  which  it  stands.  The  bottoms  of  these 
tubes  are  vandyked  to  allow  free  egress  for  the  water,  while  the  tops  have 
slots  cut  in  them,  extending  a  short  distance  down,  for  a  similar  purpose ; 
feathers  are  also  provided  for  keeping  them  in  the  centre.  The  transverse 
pipes,  upon  which  the  bottom  of  these  circulating  tubes  rest,  receive  the 
feed  water  direct,  and  consequently  a  thorough  circulation  of  water 
through  the  boiler  is  kept  up  ;  the  circulation  being  so  rapid  that,  with 
proper  attention  to  the  blow-off,  no  sediment  can  adhere. 

The  setting  of  the  boiler  is  so  arranged  that  no  joint  of  any  kind  is 
exposed  to  the  direct  action  of  the  fire  or  heated  products  of  combustion. 
In  order  to  carry  out  this  object,  the  transverse  cast  iron  pipes  rest  upon  side 
walls  and  also,  a  central  wall  which  forms  a  wheel  draught;  between  these 
pipes  cast  iron  plates  are  laid,  and  upon  these  are  laid  bricks  and  fire-clay 
to  such  a  height  as  to  protect  the  joints  with  the  upright  tubes,  the 
products  of  combustion  heating  the  underside  of  the  transverse  pipes  on 
their  way  to  the  chimney,  as  shown  in  Fig.  3.  In  order  to  protect  the 
upper  portion  of  the  holler  from  too  great  a  heat,  screens  or  baffle  plates 
of  fire-clay  are  placed  so  as  extend  across  the  tube  chamber,  and 
somewhat  below  the  water  level,  and  by  this  means  the  greatest  heat 
of  the  furnace  is  caused  to  act  directly  upon  the  water  in  the  upright 
tubes. 

Messrs.  Howard  state,  that  in  economy  of  fuel  this  boiler  far  exceeds 
the  Cornish  boiler,  the  following  being  the  result  of  one  of  the  trials,  and 
which  may  be  taken  as  a  fair  sample  : — 

Cornish  Boiler. — Duration  of  experiment,  2hrs.  57min.  ;  coal  used, 
llcwt.  2qrs,  ;  water  evaporated,  520  gallons  =  5,200lbs.,  or  4-081bs.  of 
water  per  lib.  of  coal. 

Howard's  Boiler- — Duration  of  experiment,  4ihrs.  27min.  ;  consumption 
of  fuel,  lOcwt.  2qrs.;  water  evaporated,  750  gallons  =  7,5001bs„  or 
6-381bs.  of  water  per  lib.  of  coal,  similar  coal  (cobble)  being  used  in  each 
case.  Upon  testing  the  heat  in  the  flue  leading  to  the  chimney,  the 
pyrometer  indicated  200°  less  than  in  the  flue  of  the  Cornish  boiler. 

It  will  be  seen  that  the  fire-clay  screens  or  baffle-plates  before  mentioned 
for  the  purpose  of  deflecting  the  flame  from  the  top  of  the  boiler,  do  not 
prevent  a  considerable  amount  of  heat  from  acting  upon   the  steam  spaces. 
This  arrangement  is  for  the  purpose  of    drying   and  superheating   the 
steam. 

Another  advantage  is  claimed  for  this  boiler,  which  certainly  seems  to  be 
of  great  importance  to  those  who  have  steam  machinery  abroad,  and  who 
have  experienced  the  difficulties  and  expenses  attendant  upon  obtaining  a 
boiler  of  any  considerable  power,  in  consequence  of  its  excessive  weight 
and  size,  viz. : — about  three  men  are  sufficient  to  move  and  fix  the  boiler 
without  pulley-blocks  or  tackle,  and  the  largest  piece  will  pass  through 
any  common  doorway  ;  and  for  the  same  reason  it  can,  of  course,  be  trans 
ported  from  place  to  place  with  great  facility,  while,  as  may  be  seen  from 
the  engraving,  the  brickwork  setting  is  of  the  siniplest  character,  being 
all  straiarht  work. 
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MACHINE   TOOLS,    CLASS    54,    IN  THE   PARIS  EXHIBITION. 

By  J.  Anderson,  Esq.,  C.E. 

{Continued  from  p.  200.) 

Shultz,  of  Vienna,  has  a  fair  sample  of  a  machine  for  cutting  the  teeth  of 
■wheels  for  clockmakers,  or  for  other  small  machinery.  Why  they  have 
chosen  the  old-fashioned  dividing-plate  instead  of  the  usual  dividing-wheel 
it  is  diflBcult  to  understand,  the  latter  being  not  only  better,  but  also  less 
expensive.     In  other  respects  this  tool  is  well  constructed. 

The  Imperial  Arsenal  at  Vienna  supplies  a  very  passable  collection  of 
machines  for  wood  and  metal,  which  are  worth  careful  examination,  and  all 
the  more  because  they  resemble  the  American  style  instead  of  the  English. 
One  of  these  miachines  is  for  forming  parallel  or  taper  wooden  poles  of  any 
description ;  it  miay  even  be  arranged  to  produce  irregular  surfaces.  This 
machine  is  of  the  lathe  class  ;  its  peculiarity  consists  of  two  guides  placed 
upon  the  bed,  which  are  adjustable  to  any  angle,  or  may  be  fixed  parallel 
with  the  axis  of  the  lathe.  The  cutting  tools  are  held  in  a  small  portable 
instrument,  which  embraces  the  guides  in  such  a  manner  as  to  push  the 
cutters  out  or  in  as  the  instrument  is  pushed  along,  and  thus  the  form  of 
the  guides  is  transmitted  to  the  poles. 

Another  good  machine,  for  cutting  the  spokes  of  wooden  wheels  for  gun- 
carriages,  is  shown  ;  the  pieces  of  wood  are  laid  side  by  side  on  a  sliding 
table  and  passed  under  revolving  cutters  by  self-acting  motion.  This 
machine  does  not  admit  of  the  variety  of  form  which  is  secured  by  the 
Blanchard  arrangement,  which  is  now  used  in  England  and  America  ;  but, 
if  the  form  of  spoke  is  adapted  to  the  shape  which  this  machine  can  produce, 
it  is  loss  costly  than  the  other. 

A  most  ingenious  machine  is  also  shown  for  dovetailing  and  other  opera- 
tions connected  with  boxmaking ;  revolving  chisels  are  employed,  and  by 
means  of  self-acting  arrangements  the  table  that  holds  the  wood  under 
operation  is  made  to  tilt  first  on  one  side  and  then  on  the  other,  so  that  the 
dovetailing  becomes  as  simple  as  plain  cutting.  A  machine  for  rifling  gun- 
barrels  is  worth  looking  into,  it  operates  upon  four  simultaneously,  and  is, 
at  the  same  time,  oempavativoly  simple  and  practical. 

Russia  shows  comparatively  little  in  class  .54  ;  there  is,  however,  one 
lathe  of  very  passable  construction,  in  which  an  additional  movement  out  of 
the  usual  course  in  tools  of  this  nature  is  shown — no  doubt  intended  for  some 
special  purpose.  A  cutting  instrument  can  be  set  to  work  round  the  article 
fixed  in  the  centres,  or  otherwise. 

In  the  Swedish  annexe  a  most  ingenious  pair  of  screwing  stocks  is  shown, 
whereby  screws  of  any  pitch  or  diameter  can  be  made  with  a  single  cutting 
instrument,  and  with  equal  facility. 

Amebica. 

Passing  to  the  American  department,  the  English  student  will  find  many 
peculiarities  which  deserve  his  best  consideration,  more  especially  in  the 
display  made  by  Sellers,  of  Philadelphia  (7).  The  first  impression  will  be 
the  striking  resemblance  to  English  tools — bold,  massive,  yet  graceful  out- 
line, and  altogether  different  to  the  usual  American  type  ;  but  a  closer 
examination  will  reveal  many  novelties,  and  shov,r  that  they  can  think  for 
themselves  in  the  arrangement  of  every  detail.  They  exhibit  a  machine  for 
cutting  the  teeth  of  wheels,  which,  when  once  set  in  motion,  is  perfectly 
automatic  until  it  has  gone  entirely  round,  when  it  stops  of  itself  and  calls 
for  the  attendant.  The  mechanical  arrangements  that  are  introduced  in 
order  to  effect  the  various  movements  necessary  to  accomplish  so  much  may 
seem  complicated,  but  a  closer  inspection  will  show  that  such  is  not  the  case. 
If,  however,  the  young  English  student  should  think  otherwise,  let  him  set 
to  work  and  devise  a  more  simple  combination,  so  that  we  may  also  have 
automatic  machines  for  the  same  purpose. 

The  two  lathes  shown  are,  in  their  general  features,  a  good  deal  after  the 
Manchester  school ;  still  they  have  some  original  arrangements  of  great 
merit — one  is  the  mode  of  communicating  the  rate  of  self-acting  feed  motion. 
In  lathes  generally  it  is  done  by  means  of  wheel-gearing,  or  by  cone  pulleys 
cf  different  sizes,  hence  some  trouble  is  involved  in  changing,  and  any 
change  that  can  be  made  will  depend  on  the  relative  sizes  of  the  wheels  or 
pulleys.  In  Selley's  lathe  no  wheels  or  pulleys  are  used,  but  a  plain  disc  is 
substituted,  a  portion  of  which  is  placed  between  two  other  revolving  discs 
that  are  gripped  together  with  sufficient  force  to  communicate  motion  : 
hence  by  the  simple  movement  of  a  handle  the  relative  position  of  the  discs 
is  altered,  the  rate  of  motion  being  dependent  on  the  point  of  distance  from 
the  centre  at  which  the  motion  is  given  off  or  received.  Another  peculiarity 
in  these  lathes  is  the  manner  in  which  the  point  of  the  cutting  tool  is 
raised  or  lowered  in  order  to  be  placed  in  the  best  position  for  its  work 
without  requiring  any  packing  or  other  makeshift ;  here  the  cutting  tool 
rests  upon  a  rocking  bed,  which  may  bo  adjusted  with  the  utmost  precision 
to  bring  the  tool  to  the  proper  level.  Another  triffing  feature  in  these 
lathes  is  the  couversion  of  a  portion  of  the  bed  into  a  sort  of  press  or 
cupboard  for  storing  away  tlie  tools  and  other  spare  gear,  so  as  to  avoid  tho 
litter  so  often  observable  ;  this  is  not  an  original  notion,  for  it  has  been  done 
in  England  to  some  extent,  but  it  is  not  generally  done.  Their  two  planing 
machines  will  compare  with  any  tools  in  the  Exhibition,  and  from  the  pecu- 
liarities will  probably  give  rise  to  some  discussion. 


One  of  these  planing  machines  is  small,  and  on  the  usual  arrangement  of 
placing  the  articles  to  be  planed  on  a  movable  bed,  the  cutting  tool  being 
stationary.  The  other  machine  is  of  grand  proportions,  and  arranged  for 
the  tool  to  move  and  the  article  remaining  stationary.  Both  deserve  a 
special  notice.  The  small  machine  is  cleverly  arranged,  especially  in  tho 
manner  of  giving  motion  to  the  bed.  Under  the  bed  is  fixed  a  rack  in  the 
usual  fashion,  but  instead  of  being  worked  by  a  pinion  with  driving-shaft  at 
right  angles,  as  in  other  machines,  the  shaft  is  placed  upon  the  skew,  so 
as  to  place  the  angle  surface  of  a  worm  parallel  with  the  teeth  of  the  rack, 
the  womi  meanwhile  running  in  oil.  By  this  simple  arrangement  they 
combine  the  advantages  of  the  screw  and  the  rack,  and  the  strong  construc- 
tion of  bed  which  this  arrangement  admits  of,  is  also  a  notable  feature.  lo 
the  construction  of  the  large  machine  the  table  for  holding  the  article  to  b» 
planed  is  part  of  the  gi-eat  bod,  and  is  constructed  with  a  rack  along  both 
sides.  The  upper  part  of  the  structure  is  much  in  the  ordinary  form, 
consisting  of  two  brackets  strongly  braced  together  at  the  top,  and  furnished 
with  the  usual  transverse  slide,  with  tool-holder  and  self-acting  motions. 
The  whole  of  this  part  of  the  apparatus  slides  upon  the  bed,  and  receive* 
motion  at  the  top  by  means  of  a  peculiar  compensating  baud  arrangement, 
which,  by  means  of  a  transverse  shaft,  gives  motion  to  vertical  shafts,  one 
at  each  side,  which  gear  by  pinions  into  the  racks  on  the  edge  of  the  table. 
The  mode  of  preventing  this  sliding  framework  from  rising  is  ingeniously- 
arranged,  and  all  the  details  have  been  well  matured  and  carefully  carried 
out.  The  idea  of  moving  the  tool  instead  of  the  article,  when  dealing  with 
large  masses,  is  not  new.  Even  twenty-five  years  ago  Mr.  Nasmyth  had 
constructed  such  a  tool  for  Mr.  Fairbairn,  and  since  that  time  others  have- 
been  constructed  of  considerable  merit.  But  the  writer  does  not  remember  to 
have  seen  a  machine  of  this  character  so  Ukely  to  meet  with  general 
acceptance  as  the  one  now  referred  to. 

Sellers  also  exhibit  a  steam-hammer,  with  a  new  mode  of  manipulating 
the  steam-valve,  which  is  well  worth  attention.  This  is  accomplished  by 
means  of  an  angular  gi-oove  upon  a  continuation  of  the  piston-rod  working 
within  a  steam  case  above  the  cylinder,  a  pin  upon  the  valve-motion  lever 
is  inserted  into  the  groove,  and  it  is  so  arranged  that  by  means  of  a  con- 
venient handle  the  position  of  the  lever  can  be  altered,  and  so  made  to  work 
the  hammer,  self-acting,  to  any  required  height. 

The  same  firm  have  a  fine  display  of  screwing  apparatus,  entirely  of  a 
new  character,  and  all  constructed  on  sound  principles.  The  great  advan- 
tage which  we,  as  a  nation,  have  derived  from  what  was  done  bj'  Mr. 
Whitworth  in  regard  to  a  uniform  system  of  screw  threads  is  now  fully 
recognised  by  all ;  still  it  is  confessed  that  it  would  have  been  bettor  if 
AVhitworth  had  gone  one  stop  further  by  entirely  discarding  all  existing 
screws,  and  carefully  attempted  to  work  out  the  best  system  of  screw- 
threads  that  it  was  possible  to  devise.  That  is  what  is  now  professed  to  bo 
accomplished  by  Sellers,  and  which  has  been  adopted  as  the  national 
standard  screws  in  the  United  States.  By  this  system  screws  of  all  sizes 
are  the  same  in  the  form  of  the  thread,  namely,  an  angle  of  60  deg. ;  six 
cutting  tools  for  any  size  of  screw,  if  placed  together,  will  form  a  complete^ 
circle.  The  depth  of  the  thread,  the  amount  to  be  taken  off  the  shai-p- 
point  of  the  cutting  tool,  are  all  derived  from  the  diameter  or  tho  pitch,  or 
from  each  other,  on  a  well-defined  principle.  Those  screws,  when  complete, 
are  what  is  technically  tenned  "flat  top  and  bottom,"  and  although  thia 
system  may  be  objected  to  by  those  who  are  accustomed  to  and  prefer  thft 
"round  top  and  bottom,"  yet  it  is  very  evident  that  the  flat  gives  greater 
facility  for  measuring  the  diameter  with  extreme  accuracy. 

The  screwing  stocks  and  dies  which  they  exhibit  are  well  worth  studying 
carefully ;  the  mode  of  compressing  the  whole  of  the  dies  upon  the  bolt 
simultaneously  is  probably  the  most  simple  yet  devised,  and  equally  perfect 
as  a  mechanical  arrangement.  There  is  also  to  be  seen  an  interesting 
collection  of  parts  of  shafting,  couplings,  hangers,  pulleys,  and  other 
similar  articles — all  exceedingly  simple,  of  cheap  construction,  and  no  doubt 
most  effective. 

This  firm  is  said  to  be  the  most  extensive  manufactm-ers  of  such  articles 
in  the  United  States  of  America,  and  their  display  is  well  worth  the 
unbiassed  study  of  onr  millwrights,  and  of  all  others  who  are  interested  itti 
such  constructions.  Altogether,  the  collection  exhibited  by  Sellei-s  probably 
contains  more  originality  than  that  of  any  other  exhibitor  in  Chiss  54  in 
this  Exhibition. 

Harris  (D)  has  a  lathe  of  the  recent  American  tj-pe,  quiie  a  specimen  ia 
its  way,  but  not  such  as  to  commend  itself  gi-eatly  to  English  notions.  It 
contains,  however,  one  point  of  interest— namely,  au  arrangement  for 
adjusting  the  vertical  hoiglit  of  tho  point  of  the  cutting  instrument  in 
regard  to  tho  centre  of  the  lathe.  lu  this  instance  an  inclined  plane  i» 
resorted  to,  and  it  may  bo  instructive  to  compare  tliis  method  with  that  of 
Sellers,  wliich  is  close  by.  It  also  shows  us  how  much  attention  the 
Americans  are  paying  to  such  minute  details,  well  knowing  that  such  points- 
are  of  more  real  economic  importance  than  matters  of  greater  pretension. 

The  American  Tool  Company  (4)  exhibit  ouly  one  tool,  a  lathe,  intended 
for  brasswork — cocks,  gauges,  and  similar  articles.  Although,  to  our  ideas, 
this  lathe  may  seem  i-ather  flimsy  in  its  general  structure,  nevertheless,  it 
is  a  perfect  study  in  itsolf,  and  will  repay  a  most  attentive  insiioction.  The 
combination  of  "handy   arrangements  for   boring  or  tiu'uing  parallel  or  at 
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any  angle,  and  the  facility  vrith  which  screws  can  be  formed  under  any 
conditions,  is  truly  admirable,  and  deserves  the  closest  scrutiny.  Its  system 
of  chucks,  its  swivelling  arrangements  of  shifting  headstock  with  square 
spindle,  and  other  peculiarities,  as  well  as  the  working  bar  for  screw-cutting, 
together  with  its  exquisite  workmanship,  place  it  among  the  gems  of  the 
Exhibition. 

Brewn  and  Sharp  (5)  exhibit  a  machine  for  making  any  description  of 
screw  out  of  the  rough  bar,  which  cannot  fail  to  attract  attention.  When 
the  screw  to  be  made  is  once  determined  upon,  every  instrmnont  necessary 
to  its  production  is  placed  in  suitable  holders  therein  provided  ;  the  wire  or 
bar  passes  through  the  centre  of  the  revolving  spindle,  when  tool  after  tool 
is  successively  brought  into  operation,  and  screws  of  perfect  identity  are 
thereby  produced  with  facility.  America  has  done  more  for  this  kind  of 
machine  than  any  other  country.  The  system  originated  in  the  gi-eat  clock 
manufactories  "of  that  country,  and  was  introduced  into  England  by  Mr. 
Hobbs,  after  1851,  for  his  lock-making,  and  afterwards  it  was  brought  into 
some  of  the  operations  of  the  War  Department ;  but  in  no  previous  example 
has  the  system  been  so  well  developed  as  in  this  machine.  The  same  firm 
also  show  a  milling,  or,  as  it  is  frequently  termed  in  England,  a  shaping 
machine,  in  which  circular  cutters  are  employed.  This  class  of  tool  is  the 
groat  feature  at  the  Enfield  small-arms  factory,  and  is  much  more  used  by 
engineers  and  machine-makers  in  America  than  it  is  in  England.  The 
difficulty  of  keeping  up  the  sliavpness  of  the  cutting  instruments  is  much 
oven-ated,  now  that  there  are  proper  means  for  shai-pening  without  reducing 
the  temper. 

Bement  and  Dougherty  (G)  show  soma  good  machine  tools,  all  with 
certain  points  of  special  excellence.  One  is  a  horizontal  boring  machine, 
which  has  a  clever  arrangement  for  giving  different  rates  of  self-acting  feed 
motion  to  the  boring  bar ;  a  number  of  wheels  of  different  sizes  run  loosely 
upon  a  spindle,  but  by  touching  a.  small  handle  that  passes  through  its 
interior  any  one  of  the  wheels  is  at  once  connected  and  gives  a  rate  of  motion 
accordingly.  The  table  of  this  machine  is  also  conveniently  arranged  for 
fixing  articles  upon,  and  contains  a  very  efficient  self-acting  facing  ari'ange- 
mont,  whereby  the  facing  of  the  ends  of  the  cylinder  is  performed  siuuilta- 
neously  with  the  operation  of  boring.  Their  screwing-machine,  also,  is 
worth  looking  at,  particularly  the  method  of  manipulating  the  dies,  and  also 
the  piece  of  iron  to  be  screwed ;  both  are  neat  and  convenient. 

In  regard  to  wood-working  machinery,  the  United  States  does  not  come 
out  in  its  strength ;  and,  although  they  had  scarcely  any  competitors  in  the 
Exhibition  of  1851,  they  are  upon  this  occasion  far  surpassed  both  by 
England  and  the  continent  of  Europe.  The  only  machine  of  this  class 
deserving  close  attention  is  a  compound  circular  saw,  where  cross-cutting  or 
ripping  can  be  conveniently  and  promptly  brought  to  boar  as  required,  and 
yet  the  combination  is  effected  with  great  simplicity  of  parts. 

It  will  thus  be  seen  that  in  this  limited  collection  of  machine-tools  from 
the  United  States  of  America  there  is  really  more  to  arrest  the  attention 
than  in  some  of  the  more  extensive  displays  of  other  foreign  countries  whose 
tools  more  nearly  resemble  our  own. 

England. 

Although  England  comes  far  short  of  what  might  have  been  expected, 
considering  her  acknowledged  pre-eminence,  still  it  will  be  found  that,  even 
in  her  barrenness,  there  are  some  rare  features  which  show  an  advance 
over  1862. 

The  machine  tools  of  Whitworth  and  Co.  and  Shai-p,  Stewart,  and  Co., 
are  of  the  highest  order;  few  novelties  are  introduced  by  either,  but  detail 
aiter  detail  has  been  improved  and  refined  until,  at  length,  some  of  their 
machines  are  probably  as  near  perfection  as  we  may  expect  to  see  under  the 
present  arrangements  of  construction. 

The  12-in.  lathe  by  Whitworth  and  Co.  is,  to  the  refined  critic,  a  marvel 
of  goodness,  and  the  closer  the  inspection  is  made,  the  more  will  its  excel- 
lence appear.  One  novelty  in  the  tools  of  this  Exhibition  is  the  substitution 
of  a  tempered  piece  of  steel  fixed  in  a  holder,  instead  of  the  usual  cutting 
tool  formed  upon  the  extremity  of  a  bar  of  steel.  A  good  specimen  of 
this  instrument  is  shown  in  this  lathe ;  although  these  instruments  are 
supposed  to  be  new,  it  is  really  an  old  arrangement,  and  was  frequently  used 
by  the  mule-roller  turners  of  fifty  years  ago.  In  other  parts  of  the  Exhibi- 
tion the  same  description  of  instrument  is  used  for  planing  and  other 
machines,  and  will,  no  doubt,  come  rapidly  into  general  use. 

Whitworth  exhibits  a  general  assortment  of  machine  tools,  large  and 
small,  all  capable  of  bearing  a  rigid  inspection.  On  some  of  the  details  a 
difference  of  opinion  may  be  expi'essed — one  is,  in  regard  to  the  manner  of 
communicating  the  sliding  motion  to  the  planing  bar  of  a  shaping  machine, 
the  motion  being  given  at  one  side  and  then  imparted  by  the  connecting- 
rod  to  the  stud  upon  the  sliding  bar  nearly  at  the  other  side  of  the  saddle. 
This  firm  also  exhibit  an  excellent  lathe  for  turning  railway  axles,  specially 
arranged  for  that  purpose ;  the  axle  is  driven  in  the  middle,  having  a 
shifting  headstock  at  each  end,  and  with  the  two  turning  saddles  moved  by 
a  rocking  shaft  in  a  simple  and  convenient  manner.  The  new  tool-holder 
in  the  large  slotting-maohine  is  considered  a  very  perfect  arrangement,  and 
most  effectively  removes  the  defects  of  the  rigid  holder,  as  well  as  the 
movable   holders  which  have  been  in   use    hitherto.      The  machine  for 


planing  rifled  shot  is  worth  an  attentive  inspection,  as  indeed,  are  all  the 
tools  in  the  Whitworth  Company,  who,  amid  all  their  competitors,  still 
retain  their  old  supremacy,  and  this  country  ought  to  feel  indebted  to  thom 
for  the  display  made  at  this  Exhibition. 

Sbarp,  Stewart,  and  Co.  make  a  display  of  tools  almost  faultless ;  they 
contain  little  that  is  really  new:  indeed,  some  of  them  are  1802  in  their 
broader  features.  Where  such  excellence  has  been  arrived  at  by  a  house  as 
well  as  by  a  nation,  the  avenues  of  improvement  close  up  one  after  the 
other.  It  is  impossible  to  study  these  machines  without  being  satisfied 
with  the  careful  attention  which  has  been  given  to  their  details,  so  as  to 
render  them  convenient  and  thoroughly  serviceable. 

This  firm  exhibit  a  considerable  variety  of  machine  tools,  all  well  pro- 
portioned. Some  are  greatly  admired.  The  radial  drilling  machine  is 
considered  about  the  best  of  its  kind ;  the  general  arrangements,  as  a 
whole,  are  excellent,  and  especially  the  concentration  of  the  handles  for 
adjustment  being  brought  to  the  point  of  operation,  so  that  the  driller  can 
bring  the  drill  to  a  point  without  wandering  to  the  end  of  the  radial  ai-m,  as 
is  the  case  with  many  other  machines  of  this  class.  Their  shaping  machine 
is  well  arranged  in  regard  to  the  mode  of  giving  the  power  from  the  gearing 
to  the  working  point.  Both  this  firm  and  the  Whitworth  Company  must 
feel  greatly  flattered  by  seeing  the  many  repetitions  of  their  forms  and 
arrangements  adopted  by  other  tookuakers  all  over  the  world. 

Leeds  is  poorly  represented.  That  great  seat  of  industry  does  not  seem 
to  have  realised  the  duty  that  England  had  expected  at  this  time ;  still,, 
some  of  the  best  things  are  from  that  quarter. 

Tannett,  A\  alker,  and  Co.,  have  a  small  steam-hammer  of  very  superior 
construction,  but  we  would  gladly  have  seen  some  of  their  great  hammers 
and  forge  steam-cranes,  instead  of  such  a  tiny  representative. 

Thwaites  and  Carbutt,  of  Bradford,  come  out  better  ;  their  steam-hammeri 
with  its  wrought-iron  framing,  is  superb,  and  admired  by  all,  and  is  reaUy 
worthy  of  the  occasion.  A  model  of  the  horizontal  steam-hammer  invented 
by  Mr.  Ramsbottom  is  shown  by  this  firm ;  it  is  one  of  the  leading  novelties 
of  this  Exhibition,  and  has  given  rise  to  much  discussion,  but  the  majority 
are  coming  round  to  approval  of  the  principle.  During  the  Crimean  war 
horizontal  hammers  were  used  in  the  manufacture  of  the  wrought-iron 
Lancaster  shells — four  hammers,  worked  by  a  steam-engine,  contained  the 
form  of  the  shell  between  them  ;  the  shell,  in  the  fonn  of  a  cyhnder,  closed 
at  one  end,  had  the  open  end  placed  between  the  hammers  ;  a  small  amount 
of  rapid  simultaneous  motion  was  communicated  to  them,  and  the  red-hot 
cylinder  was  gradually  pushed  downwards,  and  thus  made  to  assume  the 
bottle  form  of  the  elongated  shell.  In  these  hammers  of  Mr.  Ramsbottom 
steam  is  applied  directly  to  each  hammer  in  a  manner  that  will  admit  of 
all  the  variations  of  the  ordinary  stearc  hammer,  and  deserves  the  special 
attention  of  all  the  engineers  of  iron  and  steel  makers  who  are  interested  in 
this  subject;  instead  of  a  hammer  falling  upon  a  stationary  anvil,  two 
hammers  approach  horizontally  and  expend  their  whole  force  on  the  mass 
between  them,  and  the  shock,  which  would  otherwise  have  been  given  to 
the  foundation,  is  absoibed  by  the  article  under  operation.  The  principle 
upon  which  these  hammers  are  constructed  is  so  original,  and  the  details 
are  so  ingeniously  arranged,  that  it  will  repay  the  trouble  necessary  to 
understand  it. 

Another  novelty  is  the  steam-striker  of  Mr.  Davis,  from  the  Viaduct 
Works  at  Crumlin.  By  moans  of  this  ingenious  and  simple  combination 
the  ordinary  form  of  sledge-hammer  can  readily  be  made  to  rise  or  fall  to 
any  height  within  certain  limits,  to  turn  round  to  any  of  a  series  of  anvils 
surrounding  it  and  in  any  position,  and  to  strike  out  in  any  direction.  This 
seems  a  likely  tool  to  be  developed  in  many  dift'erent  ways  if  it  is  found 
useful  to  the  world  in  its  present  form. 

In  machine  tools,  Shepherd,  HiU,  and  Co.  furnish  a  few  good  examples ; 
their  lathes,  especially,  are  very  superior :  the  fitting  of  the  slide-rests  and 
other  important  parts  is  all  that  the  most  exacting  could  wish  for.  A  small 
machine  for  turning  nuts  is  noticeable.  A  series  of  instruments  are  brought 
to  bear  which  contain  within  them  the  required  form  of  the  article ;  this 
principle  has  been  largely  developed  in  America,  and  of  late  years  to  some 
extent  in  England,  but  is  still  capable  of  much  gi-eater  development 
wherever  similar  articles  have  to  be  produced  in  great  numbers.  In  many 
of  the  drilling  machines  of  this  Exhibition,  the  old-fashioned  flat  drill  is 
still  to  be  found.  This  house  exhibits  the  spiral  drill,  which  is  in  every 
respect  superior. 

Wilson  Brothers,  of  Glasgow,  exhibit  a  radial  drilling-machine  upon  a 
new  system  of  arrangement,  which  is  a  relief  from  the  usual  stereotype. 
In  this  tool,  the  flat  surface  is  departed  from  and  the  cylindrical  adopted; 
the  main  upiight  cylindrical  stand  is  set  upon  a  convenieat  drilling- 
table,  having  within  it  another  concentric  cylinder  adjustable  in  every 
direction  :  horn  it  a  cylindrical  radial  arm  branches  ofi",  which  is  mounted 
with  a  very  neat  drilling  apparatus.  Although  this  combination  is  much 
adrairad  by  many,  still  a  difference  of  opinion  is  freely  expressed.  The 
question  arises  in  regard  to  the  possibility  of  fitting  the  cylindrical  sur- 
faces as  perfectly  as  can  be  done  with  flat  surfaces,  and,  even  if  it  may  be 
done  with  equal  soundness,  can  compensation  for  wear  be  equally  well 
secured  with  the  full  retention  of  the  original  accuracy.  The  disposition 
of  the  metal  is  well  proportioned,  and  likewise  the  transmission  of  power 
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is  conveniently  arranged,  and  the  various  appliances  for  holding  articles 
under  operation  have  been  carefully  thought  out.  As  a  whole,  this  new 
jnachine  is  a  welcome  addition ;  and  an  inspection  even  of  its  defects  will 
suggest  to  many  minds  that  this  order  of  arrangement  is  capable  of  being 
developed  in  various  ways. 

The  large  punching  and  shearing  machine  of  Mr.  De  Bergue  is  a  beautiful 
and  compact  construction,  which  is  much  admired,  and  all  the  more  that 
it  is  not  a  copy  of  the  machines  by  some  other  makers.  It  is  a  new 
design,  both  in  construction  and  arrangement,  prepared  to  stand  or  fall 
upon  its  own  merits. 

The  lathes  and  the  machine  and  other  tools  exhibited  by  Great  Britain 
in  class  54,  although  limited  in  number,  are  really  all  first  class,  and  worth 
a  careful  inspection ;  and,  so  far,  help  to  make  up  for  the  deficiency  in  the 
British  department.  At  the  same  time,  England  feels  the  want  of  the 
productions  of  many  of  her  leading  houses  whose  names  have  become 
household  words  among  engineers.  There  is  nothing:  from  Nasmyth  or 
Hulse  ;  from  Smith,  Beacock,  and  Tannett,  or  Fairbairn.  We  miss 
Greenwood  and  Batley,  and  many  others  who  can  ill  be  spared  in  this  great 
competition. 

In  maihinery  for  working  wood,  England  is  comparatively  better  re- 
presented than  in  machinery  for  treatment  of  metnl.  As  an  industry,  it  is 
of  limited  extent,  but  most  of  the  leading  houses  make  some  display.  This 
branch  of  the  trade  has  been  mostly  developed  since  1851. 

At  the  commencement  of  the  present  century,  the  inventions  of  Beiitham 
and  Brunei  paved  the  way  for  almost  all  that  has  since  been  effected.  The 
celebrated  block  machinery  at  Portsmouth  contains  the  elements  of  pro- 
duction of  form  as  derived  from  a  permanent  copy  in  contradistinction  to 
dependence  upon  the  skill  of  the  workman ;  and,  although  the  nation  was 
slow  to  recognise  the  importance  of  the  principle — or,  at  least,  was  backward 
in  adopting  it  extensively  in  the  various  operations  of  building,  carpentry, 
and  cabinet-work — it  is  not  to  be  inferred  that  nothing  was  done  in  this 
direction.  For  many  years  Bramah  had  constructed  machines  for  planing 
wood  on  a  large  scale  by  means  of  knives  on  a  revolving  wheel ;  M'Dowall 
had  introduced  his  system  of  planing  boards  by  fixed  knives,  the  four  sides 
being  finished  at  one  operation  ;  and,  still  more  recently,  Tannett  had 
constructed  his  copying-machines,  for  the  manufacture  of  carriage  wheels  ; 
but  still,  for  various  reasons,  the  nation  did  not  realise  the  great  economical 
advantage  to  be  derived  from  such  apparatus,  and  hand  labour  was  mostly 
employed  in  working  wood  long  after  the  time  when  planing  and  otlier 
machines  had  been  employed  upon  iron. 

The  scarcity  of  labour  in  the  United  States  of  America  had,  during  the 
interval,  been  gradually  fostering  a  series  of  extremely  simple  machines  to 
assist  in  every  kind  of  operation.  At  the  Great  Exhibition  of  1851  a 
numbar  of  these  simple  machines  were  displayed.  They  were  mostly  con- 
structed of  wood,  in  an  excellently  primitive  manner,  according  to  English 
notions ;  but  the  ridicule  which  was  at  first  excited  was  very  quickly  dis- 
pelled when  they  were  set  in  operation,  and  soon  produced  a  complete 
change  in  the  public  mind,  which  led  to  the  most  important  results. 
Before  1855  several  houses  had  entered  heartily  upon  the  work.  The 
French  invention  of  the  band-saw  of  that  year  by  M.  Perin  gave  another 
impetus,  likewise  the  importation  of  the  gun-stock  machinery  for  Enfield 
in  the  previous  year,  each  tended  to  open  up  the  subject ;  so  that  by  the 
year  1862  the  display  of  wood  machinery  by  English  houses  was'upon  a 
grand  scale,  and  the  sound  substantial  character  of  their  general  con- 
struction, placed  them  far  above  the  more  flimsy  American  productions. 

In  this  Exhibition,  although  proportionately  with  the  extent  of  the 
industry,  wood  machinery  of  the  generally  useful  class  is  moderately  well 
represented,  still  it  comes  short  of  1862.  We  miss  the  more  exquisite 
tools  of  that  year.  The  gun-stock  machine  for  bedding  the  lock,  from 
Greenwood  and  Batley,  and  other  machines  of  analogous  character,  gave  a 
high  tone  to  the  national  display,  which  is  entirely  wanting  on  the  present 
occasion. 

Of  the  three  English  houses  who  make  the  best  display,  Robinson  and 
Son,  of  Rochdale,  is  the  most  conspicuous.  Their  machines  are  all  of  the 
most  subsh\ntial  character,  admirably  arranged,  so  as  to  afford  every 
facility  and  convenience  in  working,  combined  with  great  simplicity  ;  at 
the  same  time,  there  is  not  so  much  novelty  as  might  have  been  expected. 
Their  chief  effort  is  in  the  class  of  machines  that  arc  required  in  great 
numbers,  and  are  similar  in  finish  to  those  sold  in  their  ordinary  business. 
Of  these  machines,  one  for  mortising  is  about  perfect — so  nicely  balanced 
in  its  working  parts,  and  arranged  so  as  to  put  on  the  break  of  the  opera- 
tion of  stopping  in  a  very  effective  manner. 

The  tenoning-machine  also  is  very  perfect  and  complete.  It  is  suscep- 
tible of  any  adjustment,  and  may  be  set  to  cut  a  long  and  short  shoulder, 
or  both  of  the  same  length,  with  equal  facility.  The  machine  for  pro- 
ducing mouldings,  with  its  anti-frictional  spindles,  would  seem  to  fulfil  all 
that  the  builder  can  desire;  and  it  is  extraordinary  that,  with  such 
machines  in  existence,  we  should  still  have  so  mucli  of  the  hand-planing 
system  in  operation.  Their  circular-saw  bench,  with  its  arrangement  of 
gauges,  is  also  well  combined.     The  same  may  be  said  of  tha  jigger-saw. 


in  which  the  punching  of  holes  in  the  saws  is  obviated  by  a  method  of 
gripper,  which  answers  the  purpose  equally  well;  indeed,  all  the  machines 
of  this  house  have  the  same  character  of  goodness  and  general  adaptation 
for  the  purpose  intended. 

Another  extensive  exhibition  of  this  class  of  machinery  is  by  Powis, 
J.»mes,  and  Co.,  of  London ;  and,  judging  from  the  admirable  display  here 
made,  it  is  difficult  to  draw  a  line  of  comparison  between  them  and  the 
firm  of  Robinson  and  Son,  they  are  both  so  very  superior.  One  of  their 
machines  in  particular  is  very  good  ;  it  acts  at  one  time  upon  the  four  sides 
of  any  piece  of  wood  of  any  form  ,■  it  is  susceptible  of  any  adjustment,  and 
has  a  self-acting  feed  that  can  be  graduated  to  any  desired  rate,  and  with- 
out any  complication.  To  engineers  who  have  to  prepare  lagging  for 
steam-engine  cylinders  this  machine  is  well  adapted,  and,  being  of  good 
workmanship  and  sound  construction,  is  likely  to  receive  attention.  A 
moulding-machine  is  equally  good,  and  seems  to  have  been  well  thought 
out  in  all  the  details. 

.  As  has  been  remarked  already  in  regard  to  Robinson  and  Son,  so  here 
also  there  is  little  novelty,  unless  it  is  in  the  mole  of  backing  the  endless 
band-saw  in  a  separate  box,  and  the  manner  of  tightening  the  jigger-saw 
by  a  coach-spring  arrangement.  Both  seem  good  and  likely  to  give  satis- 
faction in  ordinary  working. 

A  third  house,  Charles  Powis  and  Co.,  of  London,  also  make  a  moderately 
good  show.  Their  machines  are  generally  of  a  lighter  character  than  the 
other  houses  ;  some  are  adapted  for  power,  others  for  manual  labour,  but 
all  seem  very  handy,  and  may  be  considered  good  practical  machines, 
likely  to  be  generally  useful  in  the  smaller  workshops  of  the  countrv. 
Their  universal  joiner  and  mortising-machine,  are  both  most  useful  tools, 
and  worthy  of  extensive  adoption. 

The  one  great  lesson  taught  by  this  Exhibition  is  this,  that  for  the 
future  we  have  no  monopoly  in  machine  tools,  either  for  wood  or  iron ; 
and,  if  we  are  to  hold  our  own,  it  will  only  be  by  the  united  efforts  of 
masters  and  workmen.  The  advantages  of  coal  and  iron,  which  we  so 
abundantly  enjoy,  may  be  overrated;  the  means  of  transport  are  such 
that  any  difference  of  cost  may  be  counterbalanced  by  the  conditions  of 
labour.  Our  workmen  must  be  prepared  to  understand  that  foreign  com- 
petition will  determine  the  prices  of  machinery  and  the  wages  that  can  be 
paid  to  workmen,  and  that  combinations  and  strikes  are  not  only  useless, 
but  are  really  disadvantageous  to  their  own  interests.  Besides,  such 
disputes  alarm  the  capitalist,  and  dry  up  the  mental  energy  of  those  who 
have  to  plan  and  originate.  The  time  has  arrived  when  the  most  strenu- 
ous exertions  will  have  to  be  made  by  us  all  in  order  to  produce  machinery 
of  high  quality  at  a  moderate  cost ;  to  secure  this  we  require  harmony 
and  the  co-operation  of  all  concerned.  We  also  require  greatly  increased 
facilities  for  becoming  acquainted  with  foreign  scientific  literature,  in 
order  to  know  the  inventions  and  progress  of  other  countries,  seeing  that 
both  France  and  Germany  are  familiar  with  all  that  takes  place  in 
England. 

That  there  is  no  lack  of  talent  or  invention  is  abundantly  evidenced  by 
our  past  history,  but,  unless  we  have  the  same  advantages,  especially  in 
regard  to  theoretical  and  mathematical  education,  which  are  so  abundantly 
enjoyed  by  those  countries,  the  competition  becomes  so  unequal  that  no 
inherent  skill  or  ability  can  long  withstand  it.  We  require  better  educa- 
tion for  all  our  leading  workmen,  and  more  especially  for  draughtsmen, 
foremen,  managers,  and  masters,  and  to  be  given  in  such  abundance  all 
over  the  kingdom  as  will  not  make  the  possessor  the  exception,  and  so 
cause  him  to  feel  above  the  drudgery  of  his  daily  work.  Such  a  general 
diffusion  of  systematic  theoretical  knowledge  relating  to  the  principles  on 
which  engineering  and  machine-making  depends,  will  bring  out  the  latent 
talent  of  the  countrj-.  Of  practical  knowledge  and  skill  there  is  great 
abundance,  and  when  in  addition  the  head  has  been  trained  as  well  as  the 
hands,  together  with  the  inherent  perseverance  of  our  national  char.tcter, 
we  may  still  hope  to  retain  our  position  in  the  world. 

{To  he  continued.') 


THE  SUEZ  CANAL. 

The  deep-water  canal  from  Port  Said,  on  the  Jlediterranean,  to  Suez, 
on  the  Red  Sea,  will  be  open,  it  is  said,  in  its  entire  length  for  the  passage 
of  ships  from  ocean  to  ocean,  at  the  end  of  the  year  1869.  The  Fresh- 
water Canal,  for  vessels  of  light  draught  of  water,  is  already  navigable, 
and  we  find  it  mentioned  in  the  report  of  the  Company  that  the  gross 
receipts  for  the  first  six  months  of  the  year  amounted  to  £20,864  ;  the 
tons  carried  were  9,506,  and  the  passengers  20,132.  Since  July,  the 
quantities  of  goods  sent  th:ongh  the  canal  have  trebled,  and,  at  the  present 
rate  of  progression,  it  is  obvious  that  some  portion  of  the  traffic  across  the 
Isthmus  will  he  diverted  from  the  railway  line  between  Alexandria  and 
Suez,  in  addition  to  a  new  trade  being  created.  The  opening  of  the 
small  channel  will  pave  the  way,  by  establishing  agencies  and  through 
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water  communication,  for  the  larger  shipping  trade  whicli  will  follow  the 
completion  of  the  Salt-water  Canal.  On  the  Mediterranean  side — at  Port 
Said — the  Messsgevies  Imperiales,  the  Praissnet  Company,  and  Lhe  Russian 
Company,  have  organised  regular  steam  services,  with  the  view  of  gaining 
a  position  when  the  grand  canal  is  opened. 

The  history  of  the  rise  of  Port  Said  is  the  history  of  all  the  other  towns 
and  workshops  in  the  isthmus.  An  idea  of  the  rapidity  of  their  founda- 
tion, and  the  conditions  of  their  growth,  may  be  formed  by  the  following 
description  : — Having  entered  the  port  a  vast  parallelogram  of  ground 
appears,  enclosing  a  surface  of  36  hectares  of  water  (about  90  acres). 
This  great  basin  has  four  deep  indentations  which  form  secondary  basins. 
On  the  west  the  basin  of  commerce,  containing  4  hectares;  the  basin  of  the 
arsenal,  3  hectares;  the  basin  of  Four-ii-Chaux,  5  hectares;  and  on  the 
East  the  basin  of  the  marine,  3  hectares :  the  total  area  of  the  port, 
including  these  basins,  exceeds  51  hectares  (or  about  127  acres).  In 
April,  18G7,  there  remained  to  be  raised  2,732,000  metres  of  earth,  in 
order  to  excavate  the  port  and  basin  of  Port  Said  and  form  it  to  its  full 
depth.  Eight  dredging  machines  are  employed,  and  they  each  raise 
1,200  metres  per  day,  so  that  in  ten  or  eleven  months  the  work  may  be 
expected  to  be  finished.  Port  Said  is  the  first  step  towards  the  civilisation 
of  this  country.  It  is  only  a  few  years  since  M.  de  Lesseps  and  his 
companions  made  their  exploring  visit  in  the  Desert,  where  no  human 
being  up  to  that  time  had  taken  up  his  abode,  and  when  the  land  now 
forming  the  site  of  Port  Said  was  covered  with  the  waters  of  Lake  Men- 
zaleh.  A  small  strip  of  sand,  of  the  breadth  of  200  metres,  formed  the 
outline  of  the  sea  coast,  a  small  barrier,  beaten  on  the  one  side  by  the 
waves  of  the  Mediterranean,  on  the  other  by  the  waters  of  the  lake.  No 
tree,  nor  even  a  blade  of  grass,  grew  there  sufficient  to  shelter  the  sea 
birds.  It  was  here  that  the  first  stroke  of  the  spade  was  given  to  open 
the  cutting  destined  to  form  a  passage  for  navigation  between  Europe  and 
Asia.  By  the  side  of  this  cutting  habitations  arose,  at  first  humble,  and 
afterwards  of  a  more  ambitious  character.  By  degrees  the  band  of  earth 
increased,  and  the  produce  of  the  excavation  filled  up  the  marsh,  and  so 
formed  a  foundation  for  the  city.  The  excavated  earth  was  employed  for 
the  embankment,  and  the  soil  by  degrees  rose  above  the  water,  and  the 
lake  was  driven  back.  Wooden  cottages,  imported  from  France,  were 
erected  on  it,  and  then  followed  houses  in  masonry,  specially  constructed 
for  workshops  and  as  residences  for  the  employes;  an  hotel  for  travellers, 
shops  nicely  ornamented,  a  lighthouse,  a  chapel,  and  hospital  succeeded. 
The  residence  of  the  employes  and  workmen  gave  rise  to  native  specula- 
tion, fresh  food  was  brought  in  from  the  interior,  and  a  market  was 
established,  which,  though  humble  at  first,  was  most  useful.  Thus  was 
founded  the  first  village  in  the  isthmus.  Port  Said  has  now  ten  thousand 
inhabitants.  It  is  described  as  an  agreeable  city,  half  industrial  and  half 
picturesque;  its  situation  is  charming.  Large  numbers  of  fishing  boats 
ply  their  trade  on  the  lake,  producing,  it  is  said,  a  return  of  half  a  million 
francs. 

Port  Said  is  specially  the  centre  of  the  workshops  of  the  Company. 
Dredging  machines,  boats,  and  engines  of  all  kinds  are  built  and  repaired 
there.  The  cargoes  of  the  ships  are  received  there,  to  be  forwarded  and 
distributed  in  the  isthmus. 

Vessels  of  fifty  and  eighty  tons  have  been  towed  through  the  Canal, 
and  as  preference  is  generally  given  to  the  water  carriage  of  goods  in 
consequence  of  lower  rates  and  facilities  for  transhipment,  we  may  antici- 
pate that  cargoes  in  bulk  will  take  this  route.  The  high  rates  of  railway 
charges  under  the  tariff  of  the  Transit  Administration  of  the  Egyptian 
Government  forbade  for  a  long  time  the  forwarding  of  Indian  produce  via 
Suez  ;  but  when  they  were  reduced,  cotton,  indigo,  and  a  few  other  articles 
were  sent  from  Bombay  for  through  carriage  to  JEngUind.  These  shipments 
gradually  assumed  larger  proportions.  The  land  transport,  however, 
through  Egypt  still  cripples  the  energies  of  the  steamship  owners,  who 
have  been  endeavouring  to  create  a  traffic  between  the  East  and  West  via 
Suez.  When  the  Canal  Company  have  perfected  their  stations  at  each 
end  of  the  outlet,  an  extension  of  the  traffic  is  certain  to  ensue.  The 
steam  companies  whose  vessels  ply  to  and  from  Suez  may  find  it  economical 
to  have  their  own  specially  constructed  decked  barges  for  the  loading  of 
coals  at  Port  Said. 

A  system  of  towage,  the  invention  of  M.  Bonquie',  practised  at  the 
Canal  St.  Martin,  Paris,  has  been  adopted  for  the  provisional  transport  of 
.goods  from  one  sea  to  the  other  by  means  of  the  Fresh  Water  Canal.  The 
system  is  that  known  as  the  immersed  chain,  upon  which  the  towing  vessel 
hauls  itself  along,  drawing  in  Its  train  barges  laden  with  thous;inds  of 
tons  of  merchandise. 

The  tugs  employed  will  be  20  metres  long  by  3-50  metres  wide,  and  are 
each  furnished  with  an  engine  of  18  horse-power.  The  chain  by  means  of 
which  the  traction  is  effected  runs  over  a  pulley  with  teeth,  each  link  of 
the  chain  fitting  exactly  to  the  tooth  of  the  wheel,  which  is  placed  on  one 
of  the  sides  of  the  tug,  an  arrangement  which  allows  the  chain  to  be  taken 
hold  of  and  released  with  the  greatest  ease.  This  system  has  the  advan- 
tages over  the  ordinary  towage,  of  greater  lightness  and  greater  simplicity 


of  machinery,  being  easier  to  manage  in  starting  or  stopping,  or  for  the 
passing  of  two  tugs  going  in  opposite  directions  on  the  same  chain.  The 
conveyance  of  merchandise  and  passengers  from  one  sea  to  another  is  now 
managed  so  as  to  convey  1,000  tons  per  day  through  the  isthmus.  The 
Canal  Company  has  thus  started  its  works- 


THE  PACIFIC  RAILROAD. 

A  correspondent  sends  us  the  following  interesting  Table  of  Distances 
and  Stations  from  Chicago  to  San  Francisco. 

The  following  Table  of  Distances  on  the  Central  Pacific  Railroad,  be- 
tween New  York  and  San  Francisco  will,  doubtless,  be  considered  by  our 
readers  as  deserving  of  being  recorded  in  our  pages.  It  will  be  seen  that 
the  distance  from  Chicago  to  San  Francisco  is  2,340  miles.  If  a  train 
should  run  at  the  rate  of  twenty  miles  per  hour,  including  stoppages — 
which  is,  perhaps,  the  average  rate  on  railroads  in  the  United  States — it 
would  require  a  little  less  than  hve  days  to  accomplish  the  distance.  As 
for  gradient?,  the  traveller  would  ascend  from  the  level  of  tide-water  at  New 
York  or  San  Francisco,  to  a  height  of  8,242ft.,  or  over  a  mile  and  a  half, 
at  Evan's  Pass. 


Name  of  Place. 


San  Francisco    

Goat  Island    

Oakland 

San  Leaudro  

Hayward's 

Vallejo's  Mills 

Hottinger's    

Livermore  Pass 

San  Joaquin  River 

Stockton     

Woodbiidge  

Cosumues  River    ... 

Sacramento    

Arcade    

Antelope 

Junction 

Rocklin 

Pino     

Newcastle  

Auburn  

Clipper  Gap    

Coifax 

Good  Run  

Dutch  Flat   

Alta 

Shady  Run 

Blue  Canon    

Emigrant  Gap   

Cisco    

Crest   

Tiuckee  River    

Little  Ti'uckee    

Eagle  Gap 

Hunter's    

Glcudale     

Big  Bend  Truckee.... 
Humboldt  Lake    .... 

Oieana    

MillCity    

Big  Bend  Humboldt 


Distance  from 
point  to  point. 

Total 
Distance. 

Klevation. 
in  feet. 

... 

... 

tide. 

u 

... 

tide. 

4i 

6 

23 

8 

14 

45 

5 

19 

73 

8 

27 

121 

10 

37 

385 

12 

49 

734 

20 

69 

22 

10 

79 

22 

13 

92 

83 

14 

106 

106 

18 

124 

56 

7 

131 

76 

8 

139 

180 

3 

142 

189 

4 

146 

269 

3 

149 

420 

6 

155 

930 

5 

160 

1,385 

7 

167 

1,785 

11 

178 

2,448 

10 

188 

3,245 

3 

191 

3,425 

2 

193 

3,625 

4 

197 

4,125 

5 

202 

4,700 

6 

208 

5,300 

8 

216 

5,911 

13 

229 

7,042 

14 

243 

5,866 

81 

251J- 

5,860 

13^ 

265 

5,000 

9 

274 

4,640 

8 

282 

4,430 

29 

311 

4,219 

41 

352 

4,047 

30 

382 

4,160 

35 

417 

4,259 

37 

454 

4,392 

I 
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Name  of  Place. 


Iron  Point  

ReeseEiver    

Skull  Ranch  

Shoshone  Point 

Be-o-wa-we  Gate  

Gravelly  Poid    

Twelve-Mile  Ciiiion  ... 

Two-Mile  Canon   

South  Pork    

North  Fork    

Bishop's  Creek   

Humboldt  Wells  

Nevada  State  Line    ... 
Point  on  Salt  Lake  ... 

Bear  River 

Weber  Canon    

Echo  Canon   

Echo  Pass 

Bear  River ., 

Reed's  Summit     

Green  River  

Bitter  Creek  Summit 

Bitter  Creek  

Bridger's  Pass  

North  Platte 

Rattlesnake  Pass  

Laramie  Pass 

Evans'  Pass    

Foot  Black  Hills    

Julesburg 

North  Platte  Junction 

Brady  Island 

Willow  Island  

Plum  Creek    

Elm  Creek 

Port  Kearnej- 

Wood  River   

Grand  Island 

Lone  Tree  

Silver  Creek    

Columbus  

Shell  Creek    

North  Bend  

Fremont 

Elkhorn 

Papillon 

Omaha    

Chicago  

Toledo 

Cleveland    

Dunkirk 

New  York  


Distance  from 
point  to  point. 


19 
33 
10 
13 
8 
4 
5 
22 
9 
21 
19 
15 
65 
75 
45 
25 
31 
26 
18 
30 
75 
20 
13 
97 
23 
54 
35 
30 
31 
149 
78 
22 
18 
20 
19 
21 
19 
18 
22 
23 
18 
17 
14 
15 
18 
IG 
12 
494 
244 
113 
143 
460 


Total 
Distance. 


473 

506 

516 

529 

537 

541 

546 

568 

577 

601 

620 

635 

700 

775 

850 

815 

876 

902 

920 

950 

1,025 

1,045 

1,058 

1,155 

1,178 

1,232 

1,267 

1,297 

1,328 

1,477 

1,555 

1,577 

1,595 

1,615 

1,634 

1,655 

1,674 

1,693 

1,714 

1,736 

1,754 

1,771 

1,785 

1,800 

1,818 

1,834 

1,845 

2,340 

2,531 

2,697 

2,810 

3,300 


Elevation 
in  feet. 


4,460 
4,530 
4,590 
4,960 
4,735 
4,780 
4,835 
4,990 
5,052 
5,220 
5,418 
5,650 
4,830 
4,290 
4,320 
4,651 
5,355 
6,879 
6,045 
7,567 
6,093 
7,175 
6,315 
7,531 
6,695 
7,560 
7,175 
8,212 
7,010 
3,513 
2,790 
2,610 
2,514 


3,128 


1,458 


068 
025 
635 

535 
5S5 
tide. 


THE  MONT  CENIS  SUMMIT  RAILWAY. 

The  line  of  railway  which  has  been  in  the  course  of  construction  for  tlie 
Inst  eighteen  months  over  this  pas?,  and  which  follows  in  theniiiin  the  great 
road  of  the  First  Napoleon,  was  successfully  traversed  on  the  2Lst  Aug.  over 
its  whole  length  of  48  miles  by  a  locomotive  euginc.     A  train,  conipr.scd  ol 


an  engine  and  two  carriages,  left  the  St.  Michel  station  at  6.30  a.m.  There 
were  present  the  Duke  of  Vallombrosa ;  Mr.  Fell,  the  inventor  of  the 
system;  Mr.  Brogden,  a  director  of  the  company;  Mr.  Brunlees,  the  engi- 
neer, and  his  assistant,  Mr.  Bell;  Mr.  Blake,  the  agent  of  the  company; 
Mr.  Alexinder  and  Mr.  B.irnes,  locomotive  engineers  ;  Signor  Copello, 
chief  engineer  for  the  Modane  section  of  the  tunnel;  Capt.  Beaumont, 
R.E.,  Mr.  James  Brogden,  Mr.  Jopling,  Mr.  Morris,  and  Capt.  Tyler,  R.E., 
on  the  part  of  the  British  Government. 

Mr.  Fell's  system  consists  of  the  application  of  a  central  double-headed 
rail  placed  on  its  side  in  the  middle  of  the  way,  and  elevated  about  14in. 
above  the  ordinary  rails.  There  are  fou'.  horizontal  driving  wheels  on  the 
engine,  under  the  control  of  the  engine-driver,  which  can  be  made  by 
pressure  to  grasp  the  central  rail  so  as  to  utilise  the  whole  power  of  the 
engine,  and  thus  enable  it  to  work  up  incredible  gradients  without  slipping. 
The  carriages  also  have  four  horizontal  wheels  underneath,  which,  with  the 
central  rail,  form  a  complete  safety-guard.  In  addition  to  the  ordinary 
break  there  are  breaks  upon  the  central  rail.  It  would  appear,  therefore, 
impossible  for  the  engine  or  carriages  to  leave  the  rails  where  the  central 
one  is  laid. 

The  morning  was  admirably  adapted  for  the  trip,  the  sun  shining  with 
great  brilliancy  upon  the  Alpine  peaks  and  the  numerous  glaciers  which 
are  visible  in  different  parts  of  the  route.  After  leaving  the  deep  valley  in 
which  St.  Michel  is  situated,  the  line  passes  by  a  gradient  of  1  in  30  to  the 
Pont  de  la  Deniae,  where  an  iron  bridge  spans  the  River  Arcq  near  the  site 
of  that  which  was  carried  away  by  the  inundations  of  last  year.  As  the 
little  train  passed  the  village  of  Fourneau,  the  workmen  of  the  Grand 
Tunnel  of  the  Alps  turned  out  en  masse,  and  as  at  all  other  parts  of  the 
route,  they  were  observed  stooping  down  and  even  endangering  their  lives 
for  the  purpose  o(  inspecting  the  unusual  mechanism  of  the  engine  for 
working  on  the  central  rail.  The  first  very  steep  gradient  of  1  in  12  was 
seen  in  passing  Modane,  and,  foreshortened  to  the  view,  appeared  on  the 
approach  as  if  impossible  to  surmount ;  but  the  engine,  the  second  con- 
structed on  this  system,  had  already  proved  equal  to  the  task  on  the 
experimental  line,  and  clutching  the  central  rail  between  its  horizontal 
wheels,  it  glided  quickly  up,  under  a  pressure  of  steam  not  more  than  801b. 
to  the  square  inch,  without  apparent  effort.  The  progress  was  purposely 
slow,  because  no  engine  or  carriage  had  previously  passed  over  the  line,  and 
also  to  give  opportunity  for  examining  the  works.  The  damages  to  the 
road  on  which  the  line  was  chiefly  laid  were  found  to  be  substantially 
repaired  by  the  French  Government.  The  magnificent  scenery  around, 
and  the  waterfall  near  Fort  Sessali(m,  were  much  admired,  as  the  sharp 
curves  afforded  diSerent  views  while  passing  on  the  edges  of  the  deep 
ravines.  The  train  entered  Lanslebourg  station  under  a  triumphal  arch, 
having  accomplished  24  miles  of  distance,  and  attained  an  elevation  of 
2,100  feet  above  St.  Michel. 

From  this  point  the  zigzags  of  ascent  commence,  and  the  gradients  over 
a  distance  of  four  miles  were  for  the  most  part  1  in  12.  Looking  down  from 
the  train  near  the  summit,  as  if  from  a  balloon,  four  of  the  zigzags  were 
visible  at  the  same  instant  to  a  depth  of  2,000  feet.  The  power  of  the 
engine  was  satisfactorily  tested  in  this  ascent,  and  the  summit  was  reached 
under  salvoes  of  artillery  from  an  impi-ovised  batterj'  and  amid  the  clieers 
of  French  and  Italians  who  had  gathered  to  welcome  the  English  on  the 
frontier.  The  engine  again  came  to  a  stand  under  a  triumphal  arch,  at  an 
elevation  of  6,7001t.  above  the  sea.  Flags  of  the  three  nations  and  a  silk 
flag  specially  presented  by  Signor  Ginaoli  to  Mr.  Fell,  waved  over  a 
sumptuous  breakfast,  also  provided  by  that  gentleman.  The  hospice,  the 
lake,  and  the  plateau  of  the  summit,  surrounded  by  snow-clad  peaks  and 
glaciers,  rising  to  an  elevation  of  from  10,000ft.  to  13,000ft.  were  passed, 
and  the  portion  of  the  descent  commenced  from  the  Grand  Croix.  The 
railway  here  follows  the  old  Napoleon  road,  which  was  abandoned  long 
since  for  diligence  traffic  on  account  of  the  dangers  from  avalanche. 
Masonry-  covered  ways  of  extraordinary  strength  had  here  been  specially 
provided  for  the  railway. 

The  descent  to  Susa  was  a  series  of  the  sharpest  curves  and  steepest 
gradients,  on  which  the  central  rail  had  been  continuously  laid.  The  valley 
of  the  Dora,  with  Susa  and  the  convent  of  San  Jlichel,  and  even  the  Superga 
above  Turin,  visible  for  30  miles  in  the  distance,  presented  a  magnificent 
panorama,  as  the  train  wound  through  a  clear  atmosphere  round  the 
mountain  side.  The  confidence  of  the  party  on  a  trip  which  would, 
under  ordinary  circumstances,  have  been  so  dangerous,  was  manifested  by 
their  crowding  round  all  parts  of  the  engine,  from  which,  under  a  feeling 
of  the  security  afl'orded  by  the  central  rail,  they  thoroughly  enjoyed  the 
ever-changing  scenes  as  they  pissed  round  the  edges  of  various  precipices. 
Susa  was  entered  amid  the  acclamations  of  uiultiludcs  of  spectators,  and 
the  party  adjourned  to  dine  at  the  Hotel  de  Franco. 

Thus  was  completed  a  journey  unexampled  in  its  character  both 
as  re.spects  the  steepness  of  gradients,  the  elevation  of  the  summit 
level,  and  the  difficulty  with  which  the  curves  and  precipices  were  over- 
come. 
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BRIDGE  ACROSS  THE  CLYDE  AT  GLASGOW. 

Contracts  are  about  to  be  tnlcen  for  the  removnl  of  tlie  present  Hut- 
«liesontovvn  bridge,  and  tlie  construction  of  a  new  one. 

Besides  the  insecurity  of  the  bridge  caused  by  the  undermining  of  the 
foundations  from  the  great  alteration  in  the  bed  of  the  river,  there  were 
other  reasons  which  rendered  it  desirable  that  a  more  convenient  and  com- 
inodious  bridge  should  be  erected.  The  chief  of  these  were  the  narrow- 
?iess  of  the  roadway  and  the  steepness  of  the  bridge  and  approaches. 
The  breadth  of  the  bridge  is  only  34ft.,  and  the  gradient  1  in  22.  The 
new  structure  will  effect  a  great  change  in  the  locality,  as  the  steep 
approaches  will  be  entirely  done  away  with.  The  spacious  roadway  of 
the  bridge  will  be  practically  level,  retaining  only  so  much  curvature  as 
will  give  a  graceful  outline  to  the  design,  the  gradient  not  being  more 
than  1  in  70.  The  architectural  character  of  the  work  will  be  entirely 
different  from  that  of  the  other  bridges  which  span  the  Clyde  at  Glas- 
gow, as  it  will  be  chiefly  constructed  of  iron.  The  bridge  will  measure 
410ft.  in  length  and  60ft.  in  breadth,  and  will  comprise  three  spans,  the 
centre  one  being  114ft.,  and  the  sides  ones  108ft.  wide.  In  order  to  guard 
against  the  dangerous  effects  of  alteration  in  the  river  beds,  which  have 
been  so  fatal  to  the  present  structure,  the  piers  and  abutments  will  be 
founded  on  cast-iron  cylinders,  each  10ft.  in  diameter,  going  right  through 
the  alluvial  bed  of  the  stream  to  the  hard  substratum  of  shale  covering 
the  coal  measures,  a  depth  of  about  80rt.  below  low  water.  These  cylinders 
will  be  filled  with  hydraulic  concrete  forming  columns  of  artificial  stone 
to  about  15ft.  from  low-water  mark,  after  which  they  will  be  filled  in  with 
solid  masonry.  Above  the  low-water  level  the  piers  and  abutments  will 
be  built  of  white  granite,  with  the  exception  of  the  shaft  of  the  central 
piers,  which  will  be  of  red  polished  granite  surmounted  by  enriched 
capitals.  The  abutments*  piers  will  be  carried  up  lift,  above  the  roadway, 
forming  massive  rectangular  towers  flanking  each  side  of  the  entrances 
to  the  bridge.  These  towers  and  the  pedestals  of  the  piers  will  be  sur- 
mounted by  standards  of  a  rich  design,  bearing  each  a  cluster  of  three 
globular  gaslamps.  Circular  recesses  are  left  in  the  outside  elevations  of 
the  towers  for  the  reception  of  large  medallion  busts  in  marble  or  bronze, 
as  shall  afterwards  be  decided,  and  the  elevation  of  the  towers  and  pedes- 
tals next  the  roadway  will  be  filled  in  with  panels  of  red  polished  granite. 
The  towers  will  be  ornamented  by  a  bold  cornice,  and  harmonize  with  the 
massive  architecture  of  the  adjacent  Courthouse.  The  arches  connecting 
the  piers  will  be  of  wrought  iron  of  a  slightly  elliptical  form,  so  as  to  give 
a  light  and  graceful  contour,  and  yet  to  preserve  the  important  requisites 
of  strength  and  rigidity.  They  will  be  relieved  with  ornamental  cast-iron 
work.  A  gable  moulding  will  run  round  the  rim  of  each  arch,  and  a  bold 
projecting  cornice,  supported  on  consoles,  will  extend  from  one  end  of  the 
bridge  to  the  other,  surmounted  by  an  ornamental  parapet  ot  open  fret- 
work. In  the  spandrils  will  be  deeply-recessed  panels,  filled  in  with  floral 
scroll  work  and  shields  for  armorial  bearings.  In  the  centre  of  the  bridge 
a  large  panel  will  contain  the  city  arms,  and  on  the  shields  in  the  spandrils 
will  be  the  arms  of  the  Trades'  House,  University,  Hutcheson's  Hospital, 
Clyde  Trust,  and  other  public  bodies.  The  ironwork  will  be  tastefully 
painted  and  decorated  in  harmony  with  tlie  general  style,  and  the  armorial 
shields,  lamps,  standards,  and  bosses  of  consoles,  will  be  bronzed  and 
relieved  with  gilding.  The  bridge  is  to  be  completed  in  two  years.  The 
engineers  are  Messrs.  Bell  and  Miller. 


THE   KHIVANS. 

The  Khivans  are  a  rude  and  uncultivated  people,  and  in  most  matters  of 
science  as  far  behind  Europeans  as  semi-barbarous  Asiatics  generally  are. 
They  have  but  few  roads,  and  their  bridges  are  equally  rare.  The  popula- 
tion is  poor  and  scanty.  There  is  no  manufacture,  and  little  trade.  Their  sole 
riches  consist  in  fields,  cattle,  and  slaves.  In  the  art  of  war  and  its 
appliances,  they  are  contemptible  ;  their  guns,  of  which  they  can  boast  but  a 
poor  show,  are  clumsy  ;  their  powder  is  very  inferior  ;  their  balls  so  badly 
made  that  they  have  to  be  wrapped  up  in  felt  to  fit  the  bore  of  the 
cannon ;  and  their  knowledge  of  gunnery  is  rudimentary  in  the  extreme. 
For  subsistence  they  depend  entirely  upon  the  grain  grown  upon  their 
fields.  But  they  inhabit  a  tract  of  country  to  which  Nature  doles  oiit 
moisture  with  a  niggard  hand,  and  they  are  consequently  forced  to  make 
up  for  the  natural  deficiency  of  water,  by  securing  an  artificial  supply. 
Fortunately  for  them,  the  river  Amu  serves  as  a  huge  roservoii-,  and  by  a 
sort  of  scientific  instinct,  they  take  advantage  of  its  waters,  and  conduct 
them  by  means  of  channels  over  the  surface  of  the  thirsty  land. 

From  the  dryness  of  the  climate  and  the  absence  of  rain,  the  ground 
can  only  be  cultivated  with  the  assistance  of  artificial  irrigation,  for 
which  purpose  several  canals  intersecting  the  whole  length  of  the 
Khanat  are  conducted  from  the  Amu.  The  breadth  of  their  canals  is 
from  10  to  25  fathoms  at  their  commencement,  but  diminishes,  as  they  pro- 
ceed, to  two  or  three  fathoms.  Many  of  these  canals  are  navigable.  Smaller 
canals  branch  off  into  the  fields,   and  plots  of  arable  land  from  the  largor 


ones  ;  in  this  manner  tho  whole  Khanat  is  intersected  in  all  directions  by 
canals  of  greater  or  smaller  depth  and  breadth.  During  the  overflowing  of 
the  Amu,  the  water.s  are  generally  higher  than  the  surface  of  the  fields,  and 
are  confined  within  the  canals  and  ducts  by  earthen  embankments.  For 
tho  irrigation  of  the  fields,  a  part  of  the  embankments  is  pulled  down,  or  else 
the  pipes  which  pass  through  the  embankment  are  opened.  It  is  only  in 
elevated  parts  which  do  not  allow  of  this  method  of  irrigation,  that  water 
wheels,  2£t.  in  diameter,  with  earthen  and  leathern  buckets  attached  for 
lifting  the  watei-,  are  used. 

This  is  nothing  more  nor  less  than  a  simple  and  effective  system  of  agri- 
cultural iiTigation,  which  would  do  credit  to  a  more  civilised  nation.  The 
result  is  that  the  crops  are  good  and  regular,  and  the  Khivans  are  able,  out 
of  their  own  superabundance,  to  sell  grain  to  the  neighbouring  pastoi-al 
tribes.  Surely  irrigation  cannot  be  so  abstruse  a  science,  when  these  poor 
Khivans  are  ablo  to  master  its  principles.  Their  work  is  probably  rough,  but 
it  seems  to  be  effective.  There  are  not  grand  piles  of  brickwork  or  stone 
masonry,  but  simply  channels  and  eai'then  embankments ;  and  the  pressui'e  of 
water  upon  the  sides  during  a  flood  is  relieved  by  side  pipes  communicating 
with  the  neighbouring  fields.  And  yet  the  work  is  on  a  large  scale.  Several 
canals  intersecting  the  whole  length  of  the  Kanat,  a  distance  of  300  versts, 
bespeak  a  great  expenditure  of  labour.  The  Khivans  have,  in  fact,  without 
any  advantages  of  professional  engineering  knowledge,  hit  upon  the  most 
effective  general  system  of  agricultural  irrigation  that  the  ablest  engineers 
could  design.  They  have,  first,  large  feeding  canals,  supplied  with  water 
from  an  inexhaustible  source,  and  then  a  network  of  subordinate  ducts  to 
carry  this  water  to  the  nooks  and  crannies  of  the  land. 

The  men  of  Khiva  are  certainly  wise  in  their  generation,  and  scarcely 
show  to  disadvantage  beside  us,  the  foremost  among  scientific  nations.  It 
is  indeed  a  matter  for  speculation  whether  our  scientific  pride  has  not  made  us 
in  some  measure  overlook  the  simple  expedients  that  necessity  and  common 
sense  here  suggested  to  comparative  savages.  We  devote  our  energies  to  soma 
grand  scheme  of  irrigation,  with  costly  works  and  tremendous  obstacles. 
Success  is  achieved  at  a  fearful  outlay,  but  then  we  have  a  lasting  monu- 
ment of  our  prowess,  and  our  pride  is  flattered  by  the  contemplation  of  it. 
We  forget  that  the  same  expenditui-e,  devoted  to  a  work  of  a  simpler  and 
more  homely,  though  perhaps  less  dazzling,  nature,  might  have  produced  a 
result  ten  times  more  beneficial.  It  might  almost  be  thought  that  we  are 
occasionally  blind  to  the  fact,  that  the  real  grandeur  of  a  work  consists  in 
the  good  that  it  is  the  means  of  doing ;  not  in  the  magnificence  of  the 
structui'e,  or  the  severity  of  the  task  that  has  been  accomplished.  It 
would  be  much  better  for  India  if  those  charged  with  the  duty  of  providing 
for  the  agricultural  wants  of  the  country,  would  show  that  they  never  lost 
sight  of  this.  India,  as  is  well  known,  needs  what  the  Khanat  of  Khiva  is 
said  to  possess,  a  general  system  of  field  irrigation,  fed  by  canals,  which 
draw  their  waters  from  the  never-failing  stores  of  the  great  rivers.  In 
districts  whore  it  would  be  difficult  to  cut  these  large  canals,  or  when  the 
tract  requiring  in'igation  lies  at  a  great  distance  from  the  rivers,  tanks,  and 
reseiwoirs  would  serve  the  purpose. 

We  have  over  and  over  again  advocated  the  inaugurating  of  a  wide- 
spread system  of  district  irrigation,  on  a  simple  plan  easily  carried  out, 
without  any  great  effort  or  engineering  skill — digging  a  duct  from  a 
tank  to  a  field  does  not  appear  to  call  for  much  professional  talent.  Though 
not  to  so  great  an]  extent  as  Khiva,  India  suffers  from  want  of  moisture. 
With  more  water  it  would  be  transformed  into  a  large  garden.  Water 
has  been  supplied  to  Khiva  by  a  simple  process,  dictated,  one  would  think, 
by  Nature  itself;  and  by  the  same  simple  process  water  might  be  supplied 
to  a  large  part  of  India.  The  money  which  one  expensive  work  of  mag- 
nificent and  costly  proportions  would  absorb,  would,  if  expended  upon 
village  irrigation,  change  the  face  of  a  .province.  The  question  as  to  how 
the  large  sums  that  are  in  future  to  be  devoted  to  public  works  will  be 
best  spent,  is  an  important  and  difficult  one.  It  is  easy  enough  to  spend 
money  upon  public  works ;  to  spend  it  well  is  a  different  matter.  Large 
works  like  the  one  cut  across  the  Godavery  may  be  desirable  in  many 
other  localities,  and  may  hold  out  fair  prospect  of  profit.  At  the  proper 
season  they  may  well  claim  our  attention  and  energy.  But  before  fresh 
undertakings  of  large  proportions  are  entered  upon,  the  pressing  wants 
of  the  country  should  be  satisfied.  Projects  which  will  further  the  com- 
mercial interests  of  a  particular  locality  should  be  shelved  until  projects 
that  affect  the  vital  interests  of  a  population  have  been  executed.  Matters 
of  life  and  death  should  take  precedence  of  commercial  speculations,  or 
even  of  tliose  purely  agricultural  speculations  whose  success  would  imply 
the  prosperity  only  of  tha  few,  and  the  question  of  village  irrigation  is 
one  of  life  and  death  to  the  masses.  If  the  hundreds  of  tanks  which  are 
now  in  a  state  of  decay  are  allowed  to  become  gradually  obliterated  from 
the  landscape,  if  no  effort  is  made  to  put  them  into  working  condition,  the 
population  of  the  districts  where  these'monuments  of  neglect  exist,  will 
iilwavs  be  liable  to  suffer  from  the  caprices  of  climate,  and  dearths  will 
occasionally  supervene.  With  the  bitter  experience  of  the  Orissa  scourge 
before  us,  we  ought  to  thoroughly  realise  the  fact,  that  it  is  our  first  duty 
to  render  every  part  of  the  country  as  safe  as  human  efforts  can  make  it, 
against   the  periodical  recurrence  of  famines.     By  repairing  every   tank 
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that  has  fallen,  through  neglect,  into  disuse,  we  should  be  arming  ourselves 
with  a  really  strong  weapon  against  the  inroads  of  the  enemy.  Tliere 
should  not  be  such  a  thing  as  an  unused  tank  in  India,  and  yet  it  is  noto- 
rious tbatj^they  are  to  be  counted  by  hundreds.  There  is  plenty  of  work  to 
be  done  in  the  way  of  these  simple  repairs.  The  good  that  would  accrue 
to  the  country  from  it  is  too  apparent  to  require  demonstration,  and  it 
v/ould  be  effected  so  easily  at  so  small  an  outlay  compared  with  the  value 
of  the  results.  It  is  not  as  if  we  had  to  commence  the  work  from  the 
very  beginning,  it  is  half  done  for  us  already.  The  tanks  exist,  and  only 
require  putting  into  serviceable  condition.  Next  to  the  repair  of  the  old 
system  of  village  tanks,  we  should  have  to  address  ourselves  to  the  for- 
mation of  new  reservoirs  at  suitable  points  for  storing  up  water,  which 
now  runs  to  waste.  It  is  to  be  earnestly  hoped  that  these  pressing  neces- 
sities of  the  country  will  receive  the  consideration  that  is  due  to  them  at 
the  hands  of  the  Goverimnent.  We  are  bound  to  begin  with  those  works 
which  shall  secure  the  population  from  famine  and  other  agricultural 
distress.  We  want  to  feel  certain  that  the  crops  upon  which  the  lives  of 
thousands  depend,  are  not  entirely  at  the  mercy  of  a  capricious  rainfall. 
Science,  backed  by  money,  can  do  this,  and  do  it  easily.  When  this  is 
accomplished  there  will  be  time  to  tliink  of  more  showy  undertakings. 
Agriculture  in  India  is  not  less  dependent  upon  science  than  in  other 
quarters  of  the  globe,  notwithstanding  the  generosity  of  a  soil  warmed  by 
a  Tropical  sun,  and  agriculture  is  a  sphere  that  science  need  not  be 
ashamed  of. 

Pater  ipse,  colendi 

Haud  facilem  esse  viam  voluit,  primusque^ei*  artem, 

Movit  agros. 
Virgil's  lines  are  not  inapplicable   to  the  case  in  point ;  at  all  events, 
agriculture  in  India  has  great  obstacles  to  surmount,  and  science  alone  can 
develop  the  resources  of  the  ground. 


BEITISH  ASSOCIATION  FOR  THE  ADVANCEMENT  OF 
SCIENCE.— Section  G. 

ON  THE  USE  OP  MOVEABLE  SEATS    FOR  SLIDE-VALVES. 

By  James  R.  Napieb,  F.R.S.,  Marine  Engineer,  and  W.  J.  Macqttoen 

Rankine,  C.E.,  LL.D.,  F.R.S. 

(^Abstract.') 

The  great  practical  convenience  of  the  slide-valve  and  link-motion,  as 
means  of  varying  the  rate  of  expansion  in  steam-engines,  is  well  known. 
Au  objection  to  their  use,  however,  arises  from  the  fact  that  the  points  of 
admission,  cut-off,  release,  and  compression  are  related  to  each  other  in 
such  a  manner  that,  in  designing  a  slide-valve  motion,  the  fixing  of  any 
three  of  those  points  for  a  given  position  of  the  link  fixes  the  fourth  point 
also.  For  example,  suppose  that  in  a  certain  position  of  the  link,  the 
positions  of  the  eccentrics  and  the  lap  or  cover  at  the  induction-edge  of  the 
cylinder-port  are  so  adjusted  as  to  give  a  certain  rate  of  expansion,  then 
the  only  element  remaining  capable  of  adjustment  is  the  cover  at  the 
eduction-edge  of  the  port,  and  that  element,  when  it  is  fi.xed,  fixes  at  once 
the  release  and  the  compression  ;  and  it  often  Irappens  that  the  best 
positions  of  the  points  of  release  and  of  compression  are  inconsistent  with 
each  other,  so  that  a  compromise  has  to  be  made.  That  objection,  in  some 
examples  of  slide-valve  motion,  has  been  overcome  by  the  use  of  double 
slides ;  but  in  all  the  double  slide-valve  motions  hitherto  introduced  there 
exists  the  defect  of  complexity  in  construction  and  working,  for,  in  addition 
to  the  ordinary  handle  of  the  link-motion,  a  second  handle  has  to  be  used 
in  varying  the  rate  of  expansion.  The  authors  of  this  paper  propose  to 
accomplish  the  same  result  in  a  very  simple  way — by  giving  a  small  sliding 
motion  to  that  part  of  the  valve-seat  which  contains  tlie  induction-edges 
of  the  cylinder-ports,  so  as  alternately  to  contract  and  enlarge  those  ports 
at  each  stroke  of  the  engine.  The  only  mechanism  required  in  addition 
to  the  ordinary  slide-valve  gear  consists  in  the  moveable  seat,  with  a  rod 
and  a  third  eccentric  to  give  it  motion.  The  rate  of  expansion  is  varied 
when  required  by  shifting  tlie  link  in  the  ordinary  way  by  the  use  of  the 
ordinary  handle  alone;  yet  the  effect  is  the  same  as  if  the  admission  and 
the  exhaust  of  the  steam  were  regulated  by  two  different  slide- valves,  each 
with  its  own  link-motion  and  pair  of  eccentrics.  Hence,  in  designing  the 
v.alve-motion,  the  points  of  release  and  compression  can  be  adjusted  to  the 
best  pcsitions  independen'ly  of  the  points  of  admission  and  cut-off.     The 


authors  consider  that  the  moveable  seat  which  they  propose,  ought  to  be 
used  together  with  a  kind  of  slide-valve  in  wliich  the  pressure  of  the  steam 
is  balanced,  such  as  tliat  introduced  by  Jlr.  Thomas  Adams,  in  order  that 
the  different  rates  of  travel  of  the  slide-valve  over  the  fi.xed  and  moveable 
parts  of  the  valve-seat  may  not  produce  unequal  wear. 


REPORT  ON  THE  CONDENSATION  AND  ANALYSTS  OF  TABLES 
OP  STEAMSHIP  PERFORMANCE,  AS  PUBLISHED  IN  THE 
YEARS  1857,  1858,  1859,  1860,  1831,  AND  1862. 
By  JoHsr  Scott  Ritsselx,  C.E.,  F.R.S.  ;  William  FAinBAiRX,  C.E., 
LL.D.,  F.R.S.;  Thomas  Haatkslet,  C.E.,  F.G.S. ;  James  R.  Napiee, 
Marine  Engineer,  F.R.S.;  and  W.  J.  Macquoen  Rankine,  C.E., 
LL.D.,  F.R.S. 

{Alstract.) 
The  British  Association  possesses  a  large  eoUeotion  of  records  of  the 
performance  of  steamships,  accumulated  in  the  course  of  many  years,  and 
printed  in  the  reports  of  previous  meetings,  but  in  a  form  so  bulky  and 
cumbrous  as  seriously  to  interfere  with  their  utility  for  practical  and 
scientific  purposes.  At  the  Nottingham  meeting  in  1866  it  was  resolved 
to  entrust  the  committee  whose  names  are  given  above  with  the  duty  of 
condensing  and  re-arranging  the  data  contained  in  those  records,  in  order 
to  bring  thera  into  a  more  compact  and  useful  shape.  Tliat  has  been  done 
in  the  present  report,  according  to  a  method  of  which  the  leading  principles 
may  bo  summed  up  as  follows ; — All  results  belonging  to  any  special 
theory,  and  all  quantities  calculated  by  inference,  or  ascertained  otherwise 
than  by  direct  measurement,  are  excluded  from  the  condensed  tables; 
vessels  for  which  certain  essential  data  are  wanting,  are  excluded  (the, 
essential  data  being  such  as  the  principal  dimensions,  the  displacement 
the  kind  of  propeller,  the  speed,  the  indicated  horse-power,  &c.)  ;  the 
vessels  inserted  in  the  condensed  tables  are  divided  into  groups  according 
to  their  full  speed,  and  very  numerous  groups  are  subdivided  according  to 
the  displacement;  an  uniform  arrangement  of  the  data  is  adhered  to  as 
far  as  practicable,  and  the  tables  are  drawn  up  in  such  a  form  as  to  be 
printed  in  octavo  pages. 
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The  Peesident's  Addbess. 
{Continued  from  page  212.) 

The  great  distinction  between  the  views  taken  by  Sir  Henrj'  Rawlinsou  and 
myself  is,  that  whilst  I  believe  the  main  outlines  of  the  Aralo-Caspian  region 
were  determined  bj-  movements  of  the  earth  in  quaternary  or  later  tcrtiar}-  times, 
he  refers  the  great  changes  whicii  he  believes  to  have  been  made  in  the  courses 
of  the  Oxus  and  Jaxartes  to  no  very  distant  historical  dates ;  thus  referring  the 
emptying  and  refilling  of  the  deep  hollow  in  which  the  Aral  Sea  lies  to  com- 
paratively modern  times. 

He  offers,  indeed,  one  argument,  which,  if  sustained,  would  at  once  dispose  of 
my  view.  In  support  of  tlie  opinion  that  the  Aral  Sea  was  non-existent  in  the 
thirteenth  and  fourteenth  centuries,  he  states  that  in  those  days  travellers  from 
Europe  to  Asia  passed  over  dry  lauds  since  occupied  by  that  sea.  If  this  were 
substantiated,  the  belief  I  have  adopted  that  tlie  separation  of  the  Aral  from 
the  Caspian,  and  the  upheaval  of  the  broad  intervening  plateau  of  the  Ust-Urt, 
would  be  at  once  removed  from  a  pre-historic  period  to  the  days  of  Heury  III. 
and  the  two  first  Edwards  of  English  history. 

Now,  surely,  if  so  great  a  terrestrial  change  of  surfoce  as  this  had  happened 
in  the  thirteenth  or  fourteenth  centuries,  the  rumour  of  it  would  have  been 
bruited  throughout  Europe  and  Asia.  Unwilling,  however,  to  rest  upon  any 
notions  of  my  own,  I  have  consulted  tliat  admirable  comparative  geographer. 
Colonel  Yule,  as  to  the  routes  taken  by  the  medi;eval  travellers  of  that  date ; 
and  he  liaving  favoured  me  with  much  information  respecting  the  whole  of  this 
subject,  I  extr.act  from  his  letter  the  appended  long  note.*  By  reference  to  it 
the  reader  will  see  that  no  foundation  for  such  an  assertion  is  to  be  traced  in  the 
narratives  of  these  old  travellers.  For  [oven  when  the  starting  point  of  their 
journey  eastward  lay  upon  the  N'olga,  tlieir  line  of  march  is  traced  either  quite 


•  After  alhiding  to  the  little  we^ht  to  be  attached  lo  the  statements  of  the  Greeks, 
traeiiiB  the  imperfect  accounts  of  Herodotus  aud  his  followers,  and  r<yc;ting  the  Uxiana 
Palus  of  rtolemy,  which  bad  been  made  "  to  do  duty,"  as  he  sajs,  for  the  Aral  on  many 
respectable  maps.  Colonel  Yule  proceeds  to  say  :— 

"  Wc  are  on  surer  pround  in  the  narrative  of  the  Embassy  of  Zemarchus  to  the  Khan  ot 
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to  the  south  of  the  Aral  thvou^h  tlie  lands  of  modern  Khiva,  or  more  to  the 
north  of  that  sea,  and  prohnhly  hej'ond  sight  even  of  its  shores. 

In  considering  what  changes  have  or  maj'  have  occurred  within  the  historic 
period,  and  quite  independent  of  all  former  or  jreological  changes,  I  necessarily 
attach  great  weight  to  the  opinion  I  have  recently  obtained  through  my  friend 
General  Helmersen  from  M.  P.  Semenof,  the  President  of  the  Physico-Geogra- 
phical  section  of  the  Russian  Geographical  Societj-,  who  has  distinguished  him. 
self  by  his  researches  in  the  Thian  Shan  chain  of  Central  Asia.  Whilst  he 
rejects,  like  myself,  the  hypothesis  of  the  great  Aral  depression  having  been 
emptied  and  refilled  in  the  historical  period,  he  refers  the  desiccation  of  the 
Asiatic  rivers  and  the  diminution  of  lakes  to  the  decrease  of  glaciers  in  the  high 
mountains,  as  well  as  to  great  evaporation.  Bj-  these  causes  he  thinks  that  at 
one  period  the  Aral  Sea  may  have  been  diminished,  though  he  is  firmly  of  opinion 
that  such  a  deep  depression  could  not  have  been  emptied  and  refilled.  In  reference, 
however,  to  the  former  Caspian  branch  of  the  Oxus,  in  the  existence  of  which  he 
believes,  he  supposes  that  many  streams,  now  dry  or  nearly  so,  formerly  aug- 
mented the  volume  of  the  Oxus,  thus  enabling  it  to  supply  a  branch  to  the  Cas- 
pian by  the  Gulf  of  Karabogas,  and  that  to  the  failure  of  this  supply  we  may 
attribute  the  drying  up  of  the  branch,  without  involving  any  great  physical 
change  of  outline  of  the  land.  In  this  case  the  Aral  Sea,  occupying  a  separate 
cavity  not  communicating  with  the  larger  depression,  would,  as  he  thinks,  become 


the  Turks  about  the  year  570.  The  remains  of  the  historian  Menander,  which  relate  this 
mission,  are  unfortunately,  but  fragments,  and  do  not  say  how  Zemarchus  cot  from 
Byzantium  to  Central  Asia.  But  on  his  return  route,  whicli  lay  to  the  nortli  of  the 
Caspian,  we  are  told  that  before  reaching  the  rivers  Ich  and  Daich  (apparently  the 
modern  Cmba  and  Ural)*  he  passed  for  twelve  days  along  the  sandy  margin  of  a  certain 
ffreat  and  wide  lagoon.  This  looks  very  like  the  Aral;  nor  probably  will  Sir  Henry 
Rawlinson  deny  its  existence  at  that  date.  Bnt  I  quote  the  allusion  to  show  that  even 
the  Greeks,  once  they  got  actually  to  the  site  of  the  Aral,  did  recognise  its  existence. 

"  We  now  get  to  a  period  regarding  which  there  is  no  controversy.  A  long  catena  of 
geographical  works,  as  Sir  Henry  Kawlinson  tells  us,  represents  the  two  great  rivers  as 
falling  into  the  Sea  of  Khwarezm,  i.e.,  the  Aral.  But  is  it  the  case  that  this  chain  of 
testimonies  ceases  with  the  year  1300?  Among  those  quoted  by  Humboldt  even  are 
«ome  of  later  date,  such  as  Abulfeda  and  the  Persian  Hamdallah.  It  is  the  ease,  no 
doubt,  that  those  Eastern  geographers  often  copy  what  has  been  said  by  their  predecessors 
centuries  before ;  but  a  passage  which  Humboldt  quotes  from  Hamdalla,  a  writer  of  the 
11th  century,  appears  to  be  original.  It  speaks  of  the  Sea  of  Khwarezm  (or  Aral)  as 
having  a  compass  of  100  parasangs,  and  separated  from  the  Caspian  by  a  tract  of  100 
parasangs  In  width.  It  contains  also  the  remarkable  statement  that  only  apart  of  the 
water  of  the  Oxus  than  flowed  into  the  said  sea,  which  was  fed  also  by  the  River  of 
Ferffhana  (the  Jaxartes)  and  others. 

"Two  centuries  later,  when  the  first  English  travellert  reaches  those  regions,  he  finds 
the  Aral  in  existence,  though  his  account  of  it  is  hut  hazy;  and  when  Russian  geography 
springs  up  at  the  end  of  the  16th  century,  we  find  that  it  alreadv  knows  the  Aral  well  as 
the  Blue  Sea.t 

"Knowing  then,  as  we  do,  how  many  indications  point  to  the  existence  in  those  regions 
in  recent  geological  times  of  a  great  inland  sea,  and  finding  a  tolerable  chain  of  evidence  as 
to  the  Aral  itself — either  positive  or  implicit — down  to  the  days  of  modern  geography,  I 
feel  it  difficult  to  believe,  on  the  authority  of  the  Persian  MS.,  that  this  great  sea,  nearly 
600  miles  in  circuit,  with  precipitous  sides  and  attaining  a  depth  of  37  fathoms,  did,  for  a 
number  of  years,  entirely  cease  to  exist,  and  then  again  became  as  we  see  it  and  as  old  Arab 
geographers  had  described  it.  I  by  no  means  desire  to  dispute  that  there  may  have  been  a 
material  contraction  of  its  area  at  the  time  when  a  considerable  part,  if  not  the  main 
stream,  of  the  Oxus  flowed  into  the  Caspian;  but  this  is  a  different  thing  from  its  entire 
disappearance  and  desiccation. 

"  There  is  one  argument  on  this  subject  urged  by  Sir  Heni-y  Eawlinson  which  I  think  a 
review  of  the  facts  in  detail  will  scarcely  bear  out.  He  refers  to  that  period  during  the 
13th  and  14th  centuries  when  the  vast  extent  of  the  Mongol  dominion  threw  open  Asia, 
which  for  a  succession  of  years  was  penetrated  by  envoys,  missionaries,  and  adventurers, 
several  of  whose  narratives  have  come  down  to  us,  and  when  aregulareourseof  trade  was 
established,  regarding  which  we  haye  many  particulars.!  The  route  usually  followed  by 
those  travellers.  Sir  Henry  says,  lay  exactly  across  the  site  of  the  Sea  of  Aral ;  yet  not 
one  of  them  mentions  it.  If  this  were  so  indeed,  it  would  be  vain  to  maintain  the  twpro- 
bahility  of  what  would  be  so  easily  established  as  a  fact. 

"  But  let  us  glance  at  the  routes  followed  by  these  travellers  successively  from  the  first 
of  them  in  the  middle  of  the  13th  century.  This  was  Friar  John  of  Piano  Carpiui,  sent 
on  a  mission  from  the  Pope  to  the  Great  Khan  in  lil5-47.  Friar  John,  though  he 
writes  in  the  main  like  a  man  of  sense  and  reading,  is  not  a  good  geographer.  He  makes 
the  Dnieper,  the  Don,  the  Wolga,  and  the  Jaio  all  fall  into  the  Oreat  Sea,  the  'Mare 
Magnum,  which  has  its  issue  by  St.  George's  Channel  at  Constantinople ;'  and  rides  for 
many  days  along  the  shores  of  the  Caspian,  apparently  under  the  impression  that  it  is 
but  a  part  of  the  Euxine.||  We  might  ask,  in  passing,  if  there  were  no  Friar  Johns 
among  the  ancients  capable  of  the  more  venial  error  of  confounding  the  Sea  of  Aral  witli 
the  Caspian  ?  Be  this  as  it  may,  there  is  no  reason  for  cai-rying  the  route  of  Carpini's 
party  over  the  bed  of  the  Aral.  After  crossing  the  Jaie,  it  lay  for  many  days  through 
the  land  of  the  Cangitce,  or  Kankhlis,  in  which  they  found  few  people,  but  very  many  and 
large  salt-marshes  and  lagoons,  which  they  took  to  be  the  Faludes  Mceotides  of  the 
ancients,  and  which  probably  were  those  which  still  exist  to  the  north  and  north-east  of 
the  Aral. If  They  then  enter  the  land  of  the  Biaermini,  or  Mussulmans,  and  come  upon 
the  cities  and  cultivated  lands  of  northern  Turkestan. 

"  Friar  William  de  Rubruquis,  eight  years  later,  is  more  correct  in  his  notions  of 
geography.  He  clearly  discriminates  the  Caspian  from  the  Euxine,  and  gives  a  fair 
account  of  it.  He  gives  also  the  general  orientation  of  his  route,  running  due  east  from 
the  Wolga  for  forty-five  days,  and  then  turning  southward,  and  so  continuing  for  eight 
days  till  he  reached  Kenchak,  a  city  known  to  have  been  in  the  valley  of  the  river  Talas. 


*  Perhaps,  however,  the  Ural  and  Ik,  so  carrying  the  route  north  of  Orenburg." 

t  Jenkinson. 

X  "  See  in  Levibine's  '  Description  des  Hordes  et  des  Steppes  des  Khirghiz  Kazaks,'  in 
his  dissertation  on  the  Jaxartes,  p.  462,  a  quotation  from  a  Russian  geographical  work  of 
the  time  named." 

§  "  Surely  there  is  a  lapsus,  when  Sir  Heni-y  Rawlinson  speaks  of  these  merchants  as 
returning  with  the  tea  and  silk  of  China ;  or,  if  he  has  grounds  for  including  the  former,  it 
would  be  most  interesting  that  they  should  be  produced.  In  'Cathay,'  I  have  Indicated 
the  mention  of  tea  by  Ramusio's  Persian  friend  Hajji  Mahomed,  as  the  first  known  to  me 
in  any  European  book. 

II  "  See  in  D'Avezac's  edition,  p.  743." 

■f  "  See  the  narrative  of  Carpini's  companion,  Benedict  the  Pole,  in  D'Avezac,  p.  777." 


shallower,  and  to  a  great  extent  obscured  bv  reeds,  so  as  to  have  remained 
unknown  to  travellersfor  500  years  before,  and  500  years  after  Christ.  M.  Semenof 
suggests  that  in  those  days  when  the  south-western  branch  of  the  Oxus  existed, 
travellers  proceeding  northwards  and  meeting  with  little  but  reeds  and  marshes, 
might  very  well  suppose  that  the  Aral  was  merely  an  extension  of  the  great  Bay 
of  Karabogas  of  the  Caspian  Sea.  In  illustration  of  this  view  he  informs  me 
that  the  inhabitants  around  the  lakes  Ala  Kul  and  Sassyk-Kul  have  at  tliis  day 
no  precise  conception  of  their  separation,  and  term  them  both  Ahi  Kul  simply, 
because  thej'  are  unacquainted  with  the  marshy  and  inaccessible  isthmus  between 
them.  In  Central  Asia,  too,  tlie  River  Tchu,  through  its  desiccation,  has  lost  its 
former  communication  with  the  Lake  Issyk-Kul,  just  as  in  the  Aralo-Caspian 
region  the  Sary-su  River  has  failed  to  reach  the  Syr  Daria ;  and  this  last  river, 
having  lost  its  northern  affluents,  could  no  longer  contribute  (if  ever  it  did)  by 
any  of  its  branches  to  the  Oxus,  and  has  found  an  easier  embouchure  in  the  Aral. 
How  easily.these  changes  of  direction  are  effected  in  the  course  of  rivers  in  flat 
and  sandy  countries,  is  well  known  to  many  Russian  geographers  who  havo 
explored  Central  Asia. 

Thus,  the  Oxus,  deprived  of  many  of  its  former  affluents,  ceased  to  be  able 
to  throw  any  portion  of  its  waters  into  the  Caspian,  and  took  the  straight  course 
into  the  Aral.  This  natural  operation,  as  Semenof  observes,  may  have  also 
been  accomplished  within  the  historical  period,  and  so,  since  its  south-western  or 


If  you  protract  this  route  as  well  as  the  data  will  admit,  you  will  find  that  it  entirely 
clears  the  Aral.* 

"  Another  traveller,  who  visited  the  Court  of  Mongolia  in  the  same  year  with  Rubruquis, 
was  KingHethum  orHayton,  of  Little  Armenia.  He,  too,  after  visiting  Batu  Khan  upon 
the  Wolga,  rides  eastward  across  the  Jaic;  but,  as  he  passes  the  Irtish  Chaunel  also,  his 
route  must  have  lain  far  to  the  north  of  the  Aral.  On  his  return  he  passed  by  Samarkand 
and  Bokhara  into  Persia. 

"Marco  Polo  himself  never  mentions  the  Aral,  indeed;  but  neither  does  he  mention  the 
Jaxartes,  and  seems  never  to  have  been  nearer  either  than  at  Kashgar.  In  the  prelimi- 
nary chapters  of  his  book,  in  which  he  speaks  of  the  journey  made  by  his  father  and 
uncle  from  the  Wolga  to  Bokhara,  he  unfortunately  gives  no  particulars  of  their  route.t 
excepting  that  they  went  south  trom  Bolghar  to  Ukak  (near  Saratov)  before  striking 
east.t 

"  Probably,  however,  it  was  the  same  as  that  laid  down  in  the  next  century  from  the 
information  of  the  merchants  who  had  travelled  it,  by  the  Florentine  factor  Ualducci 
Pegolotti,  about  1330-1340.  This  route,  followed  by  mercantile  travellers  bound  for 
China,  ran  from  Sarai,  on  the  Wolga,  to  Saracanco,  or  Saraichik,  on  the  Jaic,  and  thence 
in  camel-waggons  to  Urghanj,  the  capital  of  Khwarezm,  which  stood  on  a  branch  of  the 
Oxus,  about  sixty  miles  south  of  the  present  cmbouchm-e  of  that  river  in  the  Aral  Sea. 
From  Urghanj  the  travellers  were  in  the  habit  of  proceeding  to  Otrar,  a  few  miles  north 
of  the  Jaxartes,  and  not  far  from  the  modern  town  of  Turkestan,  and  so  forward  to 
Almalik,  near  the  Hi,  the  capital  of  the  Khanate  of  Cbagatai.  Thus  they  travelled 
distinctly  roinid  and  not  across  the  bed  of  the  Aral.  We  are  told,  indeed,  that  if  they  had 
no  merchandise  to  dispose  of  at  Urghanj,  they  might  save  from  five  to  ten  days  by  going 
direct  from  Saraichik  to  Otrar.  If  we  lay  down  this  direct  route  with  geometrical  and 
literal  directness,  it  will  indeed  pass  through  the  extreme  north  of  the  Sea  of  Aral.  But 
even  direct  railway  lines  are  not  so  straight  as  that ;  and  there  can  be  little  doubt  that 
Pegolotti's  direct  line  was  much  the  same  as  that  followed  by  Carpini  and  Rubruquis  in 
the  preceding  century. 

"The  same  route  that  Pegolotti  recommends,  viz.,  that  from  Sarai  to  Saraichik,  and 
thence  to  Urghanj  and  Almalik,  was  followed  by  Friar  Pascal,  of  Vittoria,  in  1337,§  and 
(as  far  as  Urghanj)  by  Ibn  Batuta,  a  few  years  earlier,  in  travelling  from  Sarai  to 
Bokhara. 

•'  It  was  probably  also  the  route  followed  by  John  de'  MarignoUi,  on  his  journey  towards 
Peking,  in  1339-42;  but,  unfortunately,  he  says  nothing  whatever  of  his  route  between 
the  two  Mongol  capitals  of  Sarai  and  Almalik. 

"  We  have  named  all  the  travellers,  as  far  as  I  am  aware,  that  have  left  any  record  of 
their  journeys  in  those  regions  during  the  period  to  which  Sir  Henry  referred.  None  of 
them,  we  must  acknowledge,  say  anything  of  the  Aral  Sea ;  but  we  see  also  that  it  cannot 
be  maintained  that  they  gave  the  practical  disproof  of  its  existence  which  would  be 
afforded  by  their  travelling  dryshod  across  its  bed  !  and  the  travellers'  narratives  were  the 
bases  of  the  maps  to  which  Sir  Henry  has  referred.  The  Catalan  map  does  not,  indeed, 
contain  the  Sea  of  Aral;  but  neither  does  it  contain  any  hint  of  the  Jaxartes.  The  great 
map  of  Fra  Mauro,  thongh  it  contains  no  Aral,  represents  the  river  Amu  (or  Oxus)  as 
flowing  into  the  Lake  Issik-kul,  which  is,  perhaps,  an  adumbration  of  some  knowledge  of 
its  discharge  into  another  sea  than  the  Caspian.  The  traditions  of  geographers  are  hard 
to  correct.  I  do  not  know  what  map  first  shows  the  Aral  under  any  tiling  like  its  proper 
conditions.  Many  years  after  the  date  of  the  Russian  geography  to  which  we  have 
alluded  as  so  clearly  indicating  the  Aral  under  the  name  of  the  Blue  Sea,  we  find  John 
Blaeu,  in  his  great  atlas  (1663),  representing  the  Jaxartes  js  flowing  into  the  Caspian, 
and  a  dupUeate  of  the  same  river,  under  the  name  of  Siir,  flowing  by  Tashkend  into  the 
'  Lake  of  Cathay,'  with  a  difference  of  30°  of  longitude  between  the  two  !  Even  Petis  de 
la  Croix,  in  the  maps  (sometimes  singularly  happy)  which  illustrate  his  translation  of  the 
History  of  Timur,  has  no  indication  of  the  Aral. 

"  There  is,  indeed,  one  raediajval  map,  which  at  first  sight  seems  to  bear  strong  testi- 
mony to  the  existence  of  the  Aral  Sea  in  the  beginning  of  the  14th  century.  I  mean 
that  curious  one  executed  by  the  old  Venetian  Marino  Sanudo,  and  submitted  by  him  to 
the  Pope  and  King  of  France,  about  1325,  with  his  grand  scheme  for  the  destruction  of 
the  Mohammedan  power.  This  map  exhibits  very  clearly  a  Mare  Yreanitm,  Cazpis,  or  de 
Sara,  in  the  proper  position  of  the  Caspian.  It  is  connected  by  a  river  with  another  sea, 
further  east,  marked  Jitire  Caspiiim,  and  full  of  islands,  which  is  in  a  startling  degree 
suggestive  of  the  Aral.  Further  still  to  the  east,  towards  Sera,  appears  a  third  and  a 
smaller  sea,  without  a  name,  into  which  the  G-yon  flows  (i.e.,  Jiliun  or  Oxus).  I  darenot, 
however,  lay  much  stress  on  this  map,  which  contains  nothing  else  to  corroborate  a  claim 
to  exacter  information.  Tlie  multiplied  seas  iruiy  have  sprung  only  out  of  some  misun- 
derstanding of  the  classical  geographers."  !| 


*  "For  a  detailed  examination  of  Friar  William's  route  see  ' Cathay  and  the  Way 
Thither,'  p.  ccxi.  seq." 

t  "  The  Tigei-i,  or  Tigris  River,  which  Polo  mentions  as  crossed  by  the  party,  was 
supposed  by  Marsden  and  his  successors  to  be  the  Jaxartes;  but  Pauthier  has  clearly 
shown  it  to  he  the  Wolga.     (See  his  'Polo,'  p.  8;  also  'Cathay,'  p.  234.)" 

t  "  Timur,  invading  Kipchak  and  Russia,  went  so  far  north  as  to  cross  the  Tobol 
before  crossing  the  Jaie." 

§  "  '  Cathay,"  p,  232." 

II  "The  map  is  engraved  in  ' Bongarsius,  Gesta  Dei  per  Francos,' vol.  ii.    There  is  w 
quasi  fac-simile  of  it  in  the  second  volume  of  Vincent;  but  in  this  latter  the  third  sea  is 
scarcely  to  be  recognised." 
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Caspian  branch  dried  up,  the  Oxus,  by  throwing  all,  instead  of  a  part,  of  its 
waters  into  the  Aral,  has  giyen  to  that  sea  a,better  marked  place  in  human  know- 
ledge than  it  had  in  the  fourteenth  and  fifteenth  centuries, 

Before  I  quit  the  subject  of  the  now  desiccated  former  branch  of  the  Oxus,  I 
may  state,  on  the  authoritj'  of  my  correspondent.  General  Helraersen,  that 
recently  a  memoir  was  presented  to  the  Imperial  Geographical  Society  of  St. 
Petersburg,  suggesting  that  men  of  science  should  be  sent  to  the  spot  to 
examine  into  the  evidences  of  that  ancient  bed  of  the  river,  and  also  to  test  bj' 
soundings  along  the  shore  of  the  Caspian  if  any  remains  of  the  old  delta  of  that 
stream  could  be  detected.  But  the  project,  as  well  as  the  continuation  of  the 
survey  and  soundings  of  the  southern  edges  of  the  Caspian,  have  both  been  sus- 
pended, I  believe  from  motives  of  economy.  The  latter  important  work  was 
under  the  able  direction  of  Captains  Ivanchnizow  and  Oulsky,  who  had  already 
proceeded  so  far  that  in  less  than  three  years  they  would  have  completed  the 
survey  of  the  whole  of  that  vast  interior  sea ;  and  it  is  indeed  much  to  be 
regi-etted  that  a  work  of  such  great  geographical  interest  should  have  been  thus 
let  aside. 

In  conclusion,  my  belief  is  : — 1.  That  the  Caspian  and  Aral  have  existed  as 
sepai'ate  seas  before  and  during  all  the  historic  period.  2.  T'hat  the  main  course 
of  the  rivers  Jaxartes  and  Oxus,  as  also  of  the  sites  of  the  Caspian  and  Aral 
seas,  were  determined  in  a  pre-historic  period.  3.  That  at  one  time  the  Oxus 
emptied  itself  both  into  the  Caspian  and  the  Aral,  and  that  the  Caspian  branch 
stream  was  sent  back  to  the  course  of  the  other  portion  of  the  stream,  either 
by  the  local  rise  of  some  lands  between  Khiva  and  the  Caspian,  or  by  desic- 
cation and  a  want  of  sufficient  power  of  water.  And,  lastly,  that  the  Jaxartes 
never  was  deflected  from  its  natural  east  to  west  course,  to  pass  southwards,  and 
so  reach  the  Caspian  by  the  southern  end  of  the  great  elevation  of  the  Ust-Urt, 
after  a  very  long  course  at  right  angles  to  its  present  direction,  to  say  nothing 
of  its  having  in  that  case  necessarily  united  with  the  Oxus  by  the  way — a  fact, 
of  which,  as  alreadj'  stated,  all  history  is  silent. 

If  old  authors  believed,  without  personal  observation,  that  the  .Jaxartes,  as  well 
as  the  Oxus,  fell  independently  into  what  they  called  the  Caspian,  we  may 
easily  account  for  such  a  notion,  at  a  time  when  the  true  meridian  of  barbarous 
places  lying  to  the  north  of  any  line  of  intercourse  betsveen  Greece  or  Kome  and 
Asia  was  wholly  undetermined.  May  we  not  rationally  infer  that  the  ancient 
geographers  believed  that  the  Jaxartes,  as  well  as  the  Oxus,  flowed  into  the 
Caspian,  simplj',  as  suggested  by  Kennel),  from  having  heard  that  the  Jaxartes 
terminated  in  one  great  sea,  and  that  thej-  naturalli"  believed  that  the  Aral  was 
then  simply  the  north-eastern  portion  of  those  large  inland  waters  of  which 
they  had  heard,  but  of  which  thej'  knew  nothing  accurately  ? 

In  truth,  when  we  know  that  the  geography  of  the  Greeks,  and  even  of  the 
Komans,  was  worthless,  in  regard  to  any  lauds  beyond  the  parallel  of  the 
mouth  of  the  Oxus,  we  necessarily  recur  to  the  works  of  the  earliest  Arabian 
geographers,  in  which  the  Sea  of  Khwarezm  was  first  exhibited  as  a  separate 
sea.  As  such  it  also  appears  in  the  maps  of  Rennell,  of  Williams,  of  Yule,  and, 
in  short,  of  all  the  best  authorities,  representing  that  which  I  believe  to  have 
been  the  true  physical  condition  of  the  region  during  all  historical  time,  and 
which  I  maintain  dated  from  an  ante-historical  period. 

In  estimating  the  present  or  future  relative  importance  of  the  Oxus  and 
Jaxartes  as  lines  of  commercial  traffic  with  China  and  India,  I  have  no  hesita- 
tion in  saying  that  the  latter  river  holds  the  first  place.  By  reference  to  the 
memoir  of  Lieutenant  Wood,  in  the  tenth  volume  of  our  "  Journal,"  describing 
the  sources  of  the  Oxus,  and  still  better  by  inspecting  the  map  of  the  Bolor 
Mountains  and  Upper  Sources  of  the  Oxus,  which  has  just  appeared  in  our  present 
volume  (vol.  36),  I  agree  with  the  able  Russian  geographer  Veniukof,  who,  after 
alluding  to  the  wild  barbarian  races  which  occupy  the  high  tableland  of  Pamir 
and  the  adjacent  mountains,  adds  this  significant  passage  :  "  When  we  moreover 
remember  that  this  basin  of  the  sources  of  the  Oxus  is  closed  in  on  the  north, 
east,  and  south  by  mountains  from  15,000  to  18,000  feet  high,  and  across  which 
the  roads  for  pack-animals  are  few  and  difficult  to  traverse,  we  must  arrive  at 
the  conclusion  that  all  idea  of  converting  this  region  into  a  rich  entrepot  for 
a  trade  with  India  and  China  must  be  abandoned."  * 

Before  I  quit  the  subject  of  the  investigation  of  Central  Asia,  let  me  ask  those 
of  my  countrymen  who  read  German  with  facility  to  peruse  the  great  work  of 
Bitter,  the  "  Erdkunde  von  Asien,"  and  they  will  at  once  learn  how  to  value  the 
vast  amount  of  modern  discovery  which  is  due  to  our  Russian  coteraporaries. 

On  former  occasions  I  have  naturally  adverted  to  several  of  these  remarkable 
researches,  but  I  regret  that,  in  my  last  two  addresses,  I  have  omitted  to  notice, 
as  I  now  do  with  special  approbation,  the  memoir  of  M.  Semenof,  published  in 
our  thirty-fifth  volume,  on  "  Djungaria  and  the  Celestial  Mountains."  As  the 
only  man  of  modern  times  who  has  explored  a  considerable  portion  of  the  Thian- 
Shan  or  Celestial  Range,  M.  Semenof  must  be  placed  among  the  most  distin- 
guished of  the  famous  band  of  Russian  explorers — not  simply  for  having 
determined  many  geographical  positions,  the  forms  of  the  land  and  their  alti- 
tudes, but  also  for  his  careful  examination  of  the  mineral  character  of  the  rocks 
which  constitute  the  loftiest  masses  of  those  regions.  In  so  doing  he  has  set 
aside  one  of  the  few  errors  which  the  illustrious  Humboldt  fell  into,  in  his  grand 
generalisations,  when  he  was  led  to  believe  that  the  Thian-Shan — the  great 
axial  range  of  Central  Asia — must  be  essentially  one  of  volcanic  eruption. 

Influenced,  doubtless,  by  his  successful  description  of  the  Andes  of  South 
America,  and  the  rise  to  their  summits  cf  active  volcanoes,  the  great  traveller 
was  very  naturally  disposed  to  apply  the  same  inference  to  the  lofty  chains  of 
Central  Asia  :  the  more  so  as  all  the  imperfect  data  he  could  collect  seemed  to 
indicate  the  existence  of  rocks  of  that  class. 

But  as  soon  as  the  Thian-Shan  was  examined  by  the  only  man  of  science  in 
our  age  who  has  visited  it,  he  found  nothing  but  sedimentary  strata ;  and  as 
this  important  rectification  is  due  to  M.  Semenof  alone,  we  must  not  onlj'  accord 
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to  him  all  due  praise  as  a  geographer,  but  it  is  specially  my  duty  as  a  geolo- 
gist to  thank  him  for  making  this  great  observation. 

In  fact,  the  grand  movements  of  upheaval,  which  determiuod  the  form  of 
many  of  the  loftiest  mountains,  whether  in  Central  Asia  or  in  the  great 
northern  barrier  of  India,  the  Himalayas,  were  caused  by  former  expansions 
from  the  interior,  doubtless  due  to  central  heat,  which  raised  up  sea-bottoms^ 
often  altering  them  into  crystallised  rocks,  and  elevating  them  to  enormous 
altitudes,  without  exhibiting  any  true  igneous  I'ocks. 

Having  already  twice  alluded  to  the  recent  discoveries  in  Asia  by  the  Russians, 
and  having  endeavoured  to  do  honour  to  them  by  the  award  of  our  Founder's 
Medal  to  one  of  the  most  distinguished  Russian  explorers,  it  is  now  my 
pleasing  duty  to  advert  to  others  of  their  recent  labours  in  that  quarter  of  the 
globe. 

On  former  occasions  I  have  dwelt  upon  the  explorations  of  Eastern  Siberia 
and  the  affluents  of  the  grand  River  Amur  and  the  mountains  to  the  north. 
Let  us  now  turn  to  Central  Asia  proper,  and  see  what  good  documents  liave 
been  furnished  by  the  different  men  of  science  who  have  explored  those  regions. 
I  gather  from  the  bulletins  of  the  Imperial  Geographical  Society  that  the  com- 
munications of  MM.  Semenof,  Severtzof,  Poltarazky,  Abramof,  Bakkof, 
Goloubef,  and  Printz,  explain  the  physical  conformation  of  tracts  and  the 
natural  riches  of  regions  never  before  reached  in  modern  times. 

Of  most  of  these  hitherto  unknown  and  wild  tracts  the  Russian  explorers 
have  prepared  or  are  preparing  maps.  To  facilitate  journeys  from  Siberia  ta 
Pekin,  Dr.  Brettschneider,  the  physician  to  the  Russian  mission  in  China,  has 
laid  down  upon  a  map  all  the  different  known  roads  across  Mongolia,  of  which 
that  which  is  called  the  post  road  is  1,760  versts  long,  between  Kiachta  and 
Pekin,  with  68  relays.  If  the  telegraph,  which  one  of  our  countrymen,  Mr. 
Gordon,  who  had  travelled  across  this  desert,  sought  to  realise,  be  established, 
the  journey  across  the  desert  of  Gobi  will  soon  be  thought  nothing  of. 

As  to  Bokhara,  of  which  Englishmen  have  only  painful  recollections,  on 
account  of  the  murder  of  our  distinguished  officers,  Conolly  and  Stoddart,  we 
now  know  that  two  Russians,  MM.  Gloukovsky  and  Tatarinoft",  who  were  for 
seven  months  captives  there,  have  added  much  knowledge  to  that  acquired  by 
their  accomplished  countrymen  Khanikoff  and  Lehmann  in  1842. 

Those  of  our  associates  who  may  now  visit  St.  Petersburg  may  see  pictorial 
views  of  Khodjend,  Tashkend,  and  all  the  places  taken  from  the  Kokandians  in 
the  recent  advance  of  the  Russians  along  the  Syr  Daria,  and  now  forming  parts- 
of  the  great  new  province  of  Turkestan.  I  learn,  also,  in  reference  to  this 
region,  so  recently  opened  out  to  the  civilised  world,  that  M.  Struve,  the  son  of 
the  great  Russian  astronomer,  has  prepared  a  map  of  the  whole  province  of 
I'uvkestan,  on  a  scale  of  40  versts  to  the  inch. 

Deeply  iuleiested  as  we  must  all  be  in  this  grand  opening  out  to  geographers 
of  a  vast  unknown  countr}',  my  first  request  to  my  eminent  friend.  Admiral 
Count  Lutke,  must  be,  that  as  president  of  the  Imperial  Geographical  Society, 
and  also  of  the  Imperial  Academy,  he  will  procure  for  our  Society  copies  of  the 
maps  which,  to  their  great  credit,  the  Russian  geographers  have  prepared. 

Northern  Frontiers  of  British  India. — At  our  last  anniversary  it  was  my 
duty  to  dwell  upon  the  great  accession  to  geogi'aphical  knowledge  obtained  by 
the  survey  of  the  surres'  of  Captain  Montgomerie  in  the  mountainous  region 
north  of  Cashmir  and  the  Himalayas  Proper.  I  have  now  to  remind  you  of  the 
highly  interesting  journey  made  by  Mr.  AV.  H.  Johnson,  from  Leh,  in  Ladakh^ 
to  Ilchi,  in  Chinese  Turkestan,  a  citj-  which  had  not  been  reached  in  this 
century  b3-  any  European  since  the  days  of  Marco  Polo  and  the  mediasval  tra- 
vellers, except  by  Adolf  Schlagintweit,  who  was  killed.  This  town  lies  further 
northward  than  any  point  reached  by  his  brothers  when  they  traversed  the 
Kuen  Lun. 

The  clear  and  eloquent  manner  in  which  this  great  feat  on  the  part  of  aa 
Indian  engineer,  brought  up  under  Sir  Andrew  Waugh,  was  laid  before  the 
Society  by  Sir  Henry  Rawlinson,  renders  all  comment  on  my  part  superfluous. 
For  he  not  only  delineated  the  achievement  of  that  traveller,  but  put  you  com- 
pletely into  possession  of  all  the  historical  data  relating  to  this  vast  and  little- 
known  region,  the  routes  used  in  old  times  for  traffic,  and  pointed  out  to  you 
how  it  happened  that  Ilchi,  once  a  great  mart  on  the  highway  between  Russia 
and  China,  had  been  left  aside  on  account  of  the  more  favourable  route  by 
Yarkand.  Although  I  have  always  discouraged  discussions  on  the  political 
interests  of  our  .own  country  in  reference  to  those  of  our  own  country  in 
reference  to  those  of  other  nations,  I  entirely  agree  with  the  observation  which 
fell  from  Sir  Henry  Rawlinson,  that  both  the  Russians  and  ourselves  might 
trade  advantageously  with  that  great  intermediate  region,  and  that  at  the  chief 
cities  of  each  consuls  of  either  nation  might  live  together  in  perfect  amity. 

When  that  state  of  things  shall  have  arrived,  our  geographers  would  no 
longer  be  wanderers,  stealthily  seeking  to  acquire  knowledge,  but  would  be 
associated  with  Russian  topographers  in  defining  the  physical  features  of  wide 
tracts,  which,  though  useful  to  both  countries  for  trade,  are  far  too  vast  to  be 
objects  of  settlement  for  eithei-. 

The  mineral  products  of  this  region  are,  no  doubt,  as  numerous  and  important 
as  Sir  Henry  Rawlinson  described  them  to  be,  particularly  in  gold  and  jade,  and 
the  opening  up  of  a  fresh  trade  might  be  highly  beneficial  to  ourselves  and  to 
Russia,  now  that  the  Chinese  domination  has  been  entirely  set  aside. 

Tibet. — The  survey  of  Lake  Pangkong  in  Tibet,  by  that  intelligent  and 
active  explorer.  Captain  Godwin  Austen,  is  another  fact  of  marked  interest 
in  the  delineation  of  tracts  lying  to  the  north  of  the  frontiers  of  British 
India.  Passing  from  Leh  over  the  Chang  La  Pass,  17,47011.  above  the  sea, 
this  traveller,  like  Dr.  Thomson  in  other  adjacent  tracts,  encountered  the  most 
enormous  accnunilation  of  debris  which  had  been  swept  down  from  the  Snowy 
Mountains,  occasionally  barring  up  the  streams.  He  followed  the  great  lake  to 
within  a  short  distance  of  Noh,  a  Tibetan  town  of  the  province  of  Rudok. 
Although  the  Lake  Pangkong  has  now  an  altitude  of  13,9.31ft.  above  the  sea- 
level,  Captain  Austen  showed,  judging  from  traces  of  remains  of  shells  at  con- 
siderable altitudes,  that  its  waters  must  once  have  stood  at  a  much  higher  level. 
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At  that  remote  period  the  waters  were  fresh  and  the  country  covered  with  rich 
vegetation ;  bnt  now  the  waters  of  tlie  lake  are  much  too  salt  to  nourish  any 
molluscous  animals,  and  its  banks  are  entirely  destitute  of  vegetation. 

Site  for  a  Kew  Indian  Capital— At  one  of  our  evening  meetings  in  January 
a  valuable  paper  by  the  Hon.  George  Campbell,  a  judge  of  the  newly-instituted 
Supreme  Court  of  Judicature  for  the  Bengal  Provinces,  was  read  and  discussed. 
The  subject  was  an  inquiry  into  the  most  suitable  site  for  a  new  capital  for 
our  Indian  empire,  there  being  a  pretty  general  agreement  in  the  condemna- 
tion of  the  present  metropolis.  Had  it  been  possible  to  foresee  the  present 
extent  of  our  dominion,  it  is  almost  certain  that  Calcutta  would  not  have  been 
our  choice.  It  is  situated  at  a  corner  of  our  dominion,  all  the  most  valuable 
portions  of  it  lying  north,  south,  and  west  of  it,  sometimes  at  distances  of 
1,000  or  1,500  miles.  It  lies  in  the  delta  of  a  great  river,  almost  on  the 
Tropic.  The  result  of  this  locality  is  that  the  climate  is  unsuited  to  the  consti- 
tutions of  the  denizens  of  a  cold  and  temperate  region,  one-third  part  of  the 
year  only  being  congenial,  while  the  remainder  is  divided  between  great  heat 
and  drought,  and  great  heat  and  moisture.  In  such  a  climate  Europeans  cannot 
labour  out  of  doors  without  imminent  peril  to  henlth,  and  the  consequence  is 
that  most  Knglishmen  that  can  do  so,  from  the  Governor-General  downwards, 
abandon  Calcutta,  if  they  can,  for  two-thirds  of  the  year.  Still,  as  the  port 
of  the  mighty  Ganges,  Calcutta  is  truly  a  metropolis.  Although  at  first  a 
village,  it  was  the  seat  cf  our  commercial  factory;  and  Bengal,  to  which  it 
belongs,  was  our  first  profitable  acquisition — that  acquisition,  indeed,  which,  in" 
the  sequel,  enabled  us  to  make  and  maintain  future  territories. 

The  desirable  points  to  be  held  in  view  in  the  selection  of  a  second  capital  for 
India  are,  that  the  locality  should  be  central,  that  the  climate  should  be  so  tern- 
perate  that  the  ruling  class  should  be  able  to  labour  effectively  without  detri- 
ment to  health,  and  that  the  locality  should  be  secure  from  the  dangers  of 
foreign  and  domestic  aggression.  There  are,  no  doubt,  other  qualities  which  it 
would  be  convenient  to  combine  with  these,  but  which  are  probably  nowhere 
attainable.  It  would,  for  example,  be  desirable  that  the  capital  should  be 
situated  in  a  fertile  and  pi-oductive  territory,  capable  of  sustaining  a  large 
population,  but  such  a  position  could  only  be  found  in  the  low  and  hot  valleys 
of  the  great  rivers.  It  would  perhaps  be  desirable  that  the  seat  of  govern- 
ment should,  at  the  same  time,  be  a  great  commercial  emporium ;  but  this 
advantage  cannot  be  combined  with  the  more  indispensable  requisite  of  a  tem- 
perate climate,  since  all  the  possible  commercial  emporia  of  India  are  tropical, 
and  on  the  sea  level.  It  would  be  desirable  that  the  Government  of  India 
should  have  the  benefit  of  a  public  opinion  at  its  seat ;  but  this  does  not  seem 
to  be  indispensable,  for  with  the  rapid  communication  which  exists  in  our 
times,  and  which  has  been  extended  even  to  India,  the  public  opinion  of  great 
provincial  towns  may  be  as  effective  as  that  of  any  capital. 

Fven  centrality  of  position  has,  by  the  discoveries  of  steam  navigation, 
the  railway,  and  the  telegraph,  become  of  far  less  importance  than  it  once 
was.  The  same  discoveries  have  contributed  to  diminish  greatly  the  risks  of 
domestic  insurrection,  and  as  to  danger  from  a  foreign  enemj',  our  substantial 
protection  is  not  local,  bnt  rests  on  England,  and  the  pre-eminence  of  England's 
navy. 

The  author  of  the  paper  points  out  the  neighbourhood  of  a  town  called  Nas- 
sick  as  the  most  suitable  site  for  a  new  capital  of  India.  Nassick  is  an  incon- 
siderable Mahratta  town,  and  a  famous  place  of  Hindoo  pilgrimage.  It  has  a 
fertile  territory,  is  but  120  miles  from  Bombaj',  and  on  the  line  of  one  of  the 
great  railways;  but  then  it  is  two  degrees  within  the  Tropic,  and  but  2,000ft. 
above  the  sea-level,  so  that  its  summer  heat  cannot  but  be  very  considerable. 
Nassick  did  not  receive  the  general  approval  of  the  able  and  experienced  Indian 
officers*  who  discussed  the  question  at  our  meeting.  Some  of  the  speakers  ex- 
pressed a  favourable  opinion  of  the  Neilgherry  Hills,  a  mountain  range  which 
covers  an  area  of  600  square  miles,  and  already  the  seat  of  several  sanatoria, 
and  which  contains  sevei'al  extensive  plateaux,  which  rise  from  5,000  to  7,000ft 
above  the  sea-level,  with  a  reduction  of  temperature  corresponding  to  these  alti- 
tudes, and  not  unlike  the  climate  of  an  English  summer,  although  lying  between 
the  10th  and  11th  degrees  of  latitude. 

Delta  of  the  Indus. — In  the  course  of  the  session,  a  paper  of  eminent  ability 
on  the  Physical  Geography  of  the  Lower  Indus,  was  read  by  Col.  Tremenheere. 
It  gave  rise  to  a  spirited  discussion  on  a  disputed  question  of  engineering  ;  bnt 
as  engineering  is  not  a  special  branch  of  geography,  we,  according  to  our  usual 
practice,  offered  no  opinion  of  our  own.  Exclusive  of  all  theory,  however,  the 
subject  of  Col.  Tremenheere's  communication,  which  includes  in  a  direct  line  to 
the  sea  330  miles  of  the  lower  course  of  the  Indue,  and,  incidentally,  the  harbour 
of  Kurrachee,  the  only  navigable  entrance  to  the  Indus,  is  of  unquestionable 
importance. 

The  Indus,  with  its  harbour,  Kurrachee,  I  may  observe,  is  to  Western  India 
what  the  Ganges  and  Calcutta  are  to  Eastern  India.  No  doubt  the  Indus  and 
its  affluents,  passing  as  they  do  through  a  comparatively  sterile  and  under- 
peopled  region,  are  of  far  less  value  to  agriculture  than  the  Ganges  with  its 
affluents,  which  water  the  most  extensive,  fertile,  and  populous  parts  of  India  ; 
yet  it  has  its  special  advantages.  For  vessels  of  burden  its  navigable  course  is 
more  extensive  ;  it  is  our  natural  frontier  at  the  only  quarter  from  which  our 
Indian  dominion  can  be  assailed,  while  it  is  the  great  highway  to  the  possible 
points  of  attack.  The  port  of  Kurrachee  has  even  some  advantages  over  that 
of  Calcutta.  The  navigable  difficulties  incurred  in  reaching  it  from  the  open 
sea  extend  only  about  ten  miles,  while  in  the  case  of  Calcutta  they  extend  over 
150.  Kurrachee  has,  besides,  the  advantage  of  being  from  2,000  to  3,000  miles 
nearer  to  England — the  true  source  of  our  Indian  wealth  and  power — than 
Calcutta.    Kurrachee  was,  like  Calcutta,  a  small  village  when  we  took  posses- 

*  For  the  various  opinions  expressed  by  Sir  Henry  Rawlinson,  Sir  Charles  Trevelyan, 
Sir  Robert  Montgomerie,  Sir  Evskine  Perry,  and  others,  see  "Proceedings"  K.G.S., 
vol.  xi.,  p.  74. 


sion  of  it  only  twentj'-four  years  ago.  It  is  now  a  considerable,  well-built  town, 
and  its  importance  as  a  commercial  emporium  may  be  judged  by  the  follow- 
ing simple  fact.  Its  joint  export  and  import  trade  in  1844  was  of  the  value 
of  £122,160,  and  on  the  average  of  the  four  years  ending  with  1866,  it  amounted 
to  £5,500,000. 

Independent  of  the  political  and  commercial  advantages  of  the  Indus,  with  its 
harbour,  it  is  not  to  be  forgotten  that  Kurrachee  is  the  only  port  existing  on  the 
western  side  of  India,  with  the  exception  of  the  fine  one  of  Bombay.  India, 
meaning  by  this  the  proper  country  of  the  Hindus,  is,  for  a  great,  populous,  and 
wealthy  region,  singularly  deficient  in  good  harbours.  On  its  eastern  side  it 
has  not  one  until  we  arrive  at  the  head  of  the  Bay  of  Bengal,  where  we  find 
Calcutta,  made  tolerably  safe,  only  by  dint  of  great  skill  and  heavy  cost.  It  is 
worth  notice,  in  a  geographical  sense,  that  the  opposite  coast  of  the  same  gulf 
forms,  in  this  respect,  a  singular  contrast,  for  here  we  have  no  fewer  than  four 
good  and  safe  harbours,  Negrais,  Rangoon,  Martaban,  and  Mergui,  the  three 
first  being  also  the  embouchures  of  navigable  rivers.  If  we  include  Penang, 
which  is  on  the  same  coast,  we  have  five  harbours,  while  large  and  populous 
Hindustan  has  but  three. 

Kurdistan. — In  the  mountainous  region  immediately  to  the  north  of  the 
plains  of  Mesopotamia,  and  around  the  sources  of  the  Tigris  and  Euphrates,  our 
Consul  at  Diarbekr,  Mr.  I.  E.  Taylor,  has  been  doing  good  work  of  late  years  in 
advancing  geographical  and  archaeological  knowledge.  In  a  former  session  of 
our  society,  Mr.  Taylor  communicated  to  us  the  results  of  his  researches  during 
the  j-ears  1861-3,  when  he  explored  the  eastern  head  of  the  Tigris,  verifying  the 
description  of  Strabo,  and  discovering  near  it  a  recoi'd  of  an  invasion  of  the 
country  by  one  of  the  Assyrian  monarchs.  Returning,  in  1865,  to  the  scene  of 
his  labours,  after  a  short  visit  to  England,  this  persevering  explorer  has  continued 
his  researclies  in  the  direction  of  the  Kara  Su  River,  or  Lycus  of  the  ancients 
He  has  lately  sent  us  a  brief  preliminarj'  account  of  this  last  journey,  stating 
that  he  has  traced  this  river  to  its  sources  and  discovered  the  site  of  Pompey's 
Nicopolis.  A  more  detailed  account  of  these  explorations,  together  with  a  map- 
of  his  routes  over  distrii;ts  never  before  visited  by  a  European  in  modern  times, 
is  promised  by  Mr.  Taylor,  and  will  doubtless  form  the  subject  of  discussion  at 
one  of  our  evening  meetings  early  in  the  next  session. 

Egypt. — The  Great  Fyramid. — Among  recent  publications,  I  must  not  omit 
to  notice  Professor  Piazzi  Smyth's  "  Life  and  Work  at  the  Great  Pyramid."  If 
our  Government  of  late  years  has  seemed  too  often  chargeable  with  indifference 
to  the  promotion  of  scientific  research  in  foreign  nations,  and  even  in  its  own 
dominions,  there  ai-e  still  private  Englishmen  ready  to  devote  their  time  and 
means  to  such  researches.  And  as  it  is  to  the  laboui-s  and  munificence  of  one- 
Englishman  (Colonel  Howard  Vyse^  that  Europe  owes  all  the  most  important 
discoveries  regarding  the  general  structure  of  the  Great  Pyramid,  so  now  to  the 
indefatigable  work  of  another  we  owe  the  most  minute  and  scientifically  accurate- 
measurement  of  its  details  that  has  ever  been  executed. 

Before  his  visit  to  Egypt,  Professor  Smyth  had  become  an  enthusiastic  advo- 
cate of  the  late  John  Taylor's  theory  of  the  Pyramid  as  a  great  metrologic  record ; 
and  it  was  his  desire  to  test  and  develope  this  theory  by  more  accurate  measure- 
ments, that  carried  him  to  Egypt.  His  stay  there  has  enabled  him  to  produce- 
a  book  of  great  interest,  both  in  the  narrative  of  his  operations  and  in  their 
results  ;  and  its  connection  throughout  with  metrology,  in  the  most  compre- 
hensive sense  of  the  word,  renders  it  a  fit  work  for  the  consideration  of  the 
Geographical  Society.  Some  of  the  measurements  were  performed  under  re- 
markable advantages,  for  Professor  Smyth  had  the  good  fortune  to  see  the  whole 
four  of  the  corner-sockets  of  the  Great  P^-ramid,  as  originally  excavated  in  the 
living  rock,  uncovered  simultaneously  for  the  first  time  on  record.  Yet  the  im- 
portant measurement  between  those  fiducial  points  was  sorely  obstructed  by  the 
masses  of  rubbish  that  surround  the  pyramid,  the  removal  of  which  is  too  costly 
for  private  means.  Professor  Smyth  shows  clearly  that  the  Great  Pyramid  is 
not  merely  the  greatest  of  a  class,  but  stands  alone  in  its  proportions  and  con- 
structive arrangements.  He  shows  that  though  its  entrance  passages  were  so 
carefully  sealed,  the  details  of  their  elaborate  structure  clearly  point  to  the 
anticipation  of  future  disclosure,  whilst  marks  indicating  the  way  to  such  dis- 
closure have  even  been  discovered  by  Professor  Smyth  in  the  masonry  of  the  first 
descending  passage.  He  has  gone  far  towards  establishing  beyond  doubt  the 
fact— which  many  still  reject — that  the  pyramid  was  originally  cased  with 
smooth  Mokattam  limestone  (not  granite,  as  some  have  stated).  His  measure- 
ments demonstrate  that  the  pyramid  is  (or  rather  has  been)  a  true  symmetrical 
figure  on  a  square  base,  the  orientation  of  the  sides  of  which  deviates  from  the 
truth  not  more  than  5  minutes  at  most,  whilst  their  mutual  deviation  does  not 
exceed  35  seconds.  They  pi-ove  that  the  altitude  of  the  pyramid  is  to  the  peri- 
meter of  its  base  in  the  ratio  of  the  radius  to  the  circumference  of  a  circle ;  that 
the  number  of  cubits  in  the  length  of  the  base,  symbolises  to  a  fraction  the  length 
of  the  solar  year;  that  the  cubical  capacity  of  the  lower  course  of  the  King's 
chamber  is  just  50  times  the  interior  content  of  the  granite  coffer  which  stands 
within  it ;  whilst  the  exterior  capacity  of  the  coffer  is  just  double  its  interior 
contents.  These  are  only  a  very  few  samples  of  the  results  of  the  measurements 
in  which  Professor  Smyth  conceives  that  he  finds  the  records  of  a  metrologic 
system  of  the  most  scientific  kind ;  of  a  standard  of  length  based  on  the  length 
of  the  earth's  semi-axis  of  rotation  ;  of  standards  of  weight  and  capacity  based 
on  the  earth's  mean  density  and  on  the  preceding  standard  of  length ;  of  time 
standards  in  the  length  of  the  year  and  the  record  of  the  Sabbatic  week ;  nay,  of 
a  standard  of  thermometrical  and  a  scale  of  angular  measurement.  Some  of 
Professor  Smj'th's  concluding  speculations  and  deductions  are,  doubtless,  a  little 
eccentric,  and  the  least  questionable  of  his  results  ai-e  astounding.  But  what- 
ever may  be  thought  of  the  more  startling  parts  of  the  book,  as  a  whole  it  is 
the  record  of  a  great  undertaking  scientifically  executed,  and  it  will  doubtless 
produce  much  discussion  among  antiquaries  and  astronomers  as  well  as 
geographers. 

South  America. — In  my  address  for  last  year  I  fully  discussed,  with  the 
valuable  aid  of  Sir  Woodbine  Parish,  the  geographical  questions  which  were 
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solved  by  the  exploration  of  tbe  river  Purus  by  Mr.  Cliandless.  That  most 
accurate  observer  ascertained  beyond  a  doubt  that  the  main  branch  of  the  great 
stream,  which  he  ascended  nearly  to  its  source,  did  not  extend  to  the  mountain 
ranges  of  Peru.  We  have  since  received  a  full  account  of  the  second  voyage  of 
Mr.  Chandless  up  the  PurAs,  and  of  his  exploration  of  its  principal  affluent  the 
Aquiry,  which  he  undertook  in  the  season  of  1865-6.  He  found  no  dilliculty  in 
navigating  the  Aquiry  for  the  first  300  miles,  even  at  the  lowest  stage  of  water, 
and  considered  it  to  be  perfectly  navigable  for  steamers  up  to  the  parallel  of 
H'^.  Higher  up  it  became  wider  and  shallower,  and  his  canoe  was  finally  stopped 
by  a  network  of  stranded  timber.  After  navigation  became  impossible,  Jlr. 
Chandless  attempted  to  reach  some  river  belonging  to  theMadre  de  Dios  system, 
flowing  from  the  Andes.  He  forced  his  way  for  a  considerable  distance  through 
an  almost  impenetrable  forest,  but,  at  the  end  of  a  week,  was  obliged  to  return  for 
want  of  provisions. 

While  Mr.  Chandless  was  thus,  by  an  exhaustive  process  solving,  in  the 
negative,  the  question  whether  the  streams  ilowing  from  the  Cordilleras  of 
Cuzco  and  Caravaya  formed  the  river  Purus,  our  Peruvian  honorary  correspond- 
ing member,  Don  Antonio  Raimondy,  was  furnishing  us  wltli  information  as  to 
their  true  course.  It  appears,  from  our  correspondent's  narrative,  that  the 
enterprising  Peruvian  explorer  Don  Paustino  Maldonado  constructed  a  canoe  in 
Februarj',  1861,  and  embarked  on  the  Madre  de  Dios  with  seven  companions. 
He  was  di'owned  in  passing  a  rapid,  but  his  surviving  comrades  continued  the 
voj-age,  entered  the  great  river  Madeira,  and  eventually  reached  Manaos  on  the 
Amazon,  at  the  mouth  of  the  Rio  Negro.  As  the  Beni  is  the  only  large  river 
which  flows  into  the  Madeira  on  its  left  bank,  it  would  appear  that  the  rivei's 
Madre  de  Dios  and  Ynambari,  flowing  from  the  Cordilleras  of  Cuzco  and  Cara- 
vaya, and  which  were  so  long  supposed  to  be  the  sources  of  the  Pnrus,  are  in 
reality  tributaries  of  the  Beni.  Senor  Raimondy 's  own  valuable  labours  have 
comprised  a  careful  examination  of  two  tributaries  of  tlie  Ynambari,  in  the  pro- 
vince of  Caravaya ;  but  it  is  his  intention  to  continue  the  exploration  of  this 
interesting  and  very  important  region  in  future  years. 

It  is  with  great  satisfaction  that  I  have  to  announce  the  departure,  by  the  last 
Brazilian  mail  steamer,  of  that  most  indefatigable  and  accurate  scientific 
explorer,  Mr.  Chandless,  to  the  scene  of  his  former  labours  and  triumphs.  It 
is  his  intention,  on  this  occasion,  to  ascend  the  rivers  Madeira  and  Beni,  and 
thus  at  length  to  reach  those  streams  flowing  down  the  forest-clad  slopes  of  the 
glorious  Eastern  Andes,  which  he  had  previouslj'  sought  in  vain  at  the  head- 
waters of  the  Purus  and  Aquiry.  We  shall  look  with  much  interest  to  the 
results  of  our  medallist's  further  explorations. 

While  on  the  subject  of  South  America,  I  may  mention  that  the  attention 
of  the  present  energetic  and  enlightened  ruler  of  Peru,  Col.  Don  JIariauo  Ignacio 
Prado,  has  been  turned  to  the  opening  up  of  the  great  fluvial  highways  between 
the  Peruvian  provinces  in  the  Andes  and  the  maiu  stream  of  the  Amazons,  chiefly 
by  way  of  the  Pachitea,  a  river  which  our  Lieutenant  (now  Admiral)  Smyth 
endeavoured  to  reach  in  his  courageous  exploration  of  tlie  j-ear  1834-.  Three 
steamers  were  employed  last  year  in  exploring  the  Ucayali  and  Pachitea,  and 
succeeded  in  reaching  Mayro,  325  miles  from  Lima,  on  the  1st  January,  1867  ; 
thus  proving  the  Amazons  to  be  navigable  for  3,623  miles,  from  its  mouth  to 
the  eastern  slopes  of  the  Andes  near  Lima.  The  hitherto  almost  unknown  River 
.Javari  has  also  been  latelj'  explored,  to  the  extent  of  about  1,000  miles,  b\-  a  joint 
Peruvian  and  Brazilian  boundary  commission.  Tliis  laudable  activitj-,  while 
developing  the  resources  of  these  countries,  cannot  fail  to  extend  geographical 
knowledge. 

Australasia. 

In  ray  last  address  I  recorded  the  progress  of  the  expedition  in  search 
of  Leichhardt,  which  had  been  organised  by  a  committee  of  ladies  at  Mel- 
bourne, incited  by  our  learned  and  enthusiastic  associate.  Dr.  P.  Mueller, 
and  which  had  been  munificently  supported  by  grants  from  the  Colonial  Legis- 
latures, besides  donations  from  the  Queen  and  our  own  society.  Since  then  the 
able  leader  of  the  expedition,  Mr.  Duncan  Mclntyre,  much  to  the  grief  of  the 
promoters,  has  fallen  a  victim  to  a  malignant  fever  now  prevailing  along  the 
banks  of  the  streams  which  flow  into  the  Gulf  of  Carpentaria.*  Before  this 
unfortunate  event  occurred,  Mclntyre  had  made  good  progress  in  searching  for 
traces  of  the  long-lost  party,  along  the  hanks  of  the  Albert,  Gilliot,  and  Leich- 
liardt  rivers  ;  questioning  the  natives,  and  examining  all  the  reports  of  white 
people  living  amongst  the  tribes.  His  journey  across  I'le  continent,  however, 
from  the  River  Darling  to  Burketown,  on  the  Albert,  has  added  but  little  to  our 
geographical  knowledge,  the  party  having  followed  very  nearly  on  the  tracks  of 
the  former  explorers, McKinlay  and  Landsborough.  The  death  of  Mr.  Mclntyre 
occurred  on  the  4th  of  June  last;  and  I  have  lately  learnt  that  Mr.  W.  F. 
Sloman,  who  succeeded  to  the  command,  has  since  also  died.  In  this  state  of 
affairs,  with  the  expedition  left  to  itself  on  the  opposite  side  of  the  continent, 
the  Ladies'  Committee  have  entrusted  its  further  management  to  Mr.  Camp- 
bell, the  uncle  of  the  late  leader,  who  has  contracted  to  continue  the  searcli  for 
the  remainder  of  the  two  years  originally  contemplated,  and  has  appointed  Jlr 
W.  P.  Barnett  as  leader.  By  the  last  accounts  from  the  Gulf  of  Carpentaria, 
dated  December  21st,  the  party  has  resumed  the  scnrcli,  and  had  obtained  a 
valuable  coadiutor  in  Dr.  White;  the  camels  were  reported  as  in  fine  condition, 
and  well  suited  for  Australian  travel. 

In  other  parts  of  Australia  the  acquisitions  to  onr  geographical  knowledge 
have  been  limited  to  local  explorations  in  search  of  lands  suitable  for  pasture 
■or  settlement.  This  has  been  especially  the  case  with  the  colony  of  Western 
Australia,  which  has  of  late  years  added  much  to  our  information  respecting  tlie 
northern  portions  of  its  territory.     Mr.  R.  J.  ShoU  has  explored  the  ncighbour- 


•  I  am  informed  by  Sir  George  Uowen,  Governor  of  Queensland,  in  a  letter,  dated 
16th  December,  ISGG,  that  the  last  accounts  report  au  impiovement  of  the  public  health 
in  these  districts. 


hood  of  the  Glenelg  River  and  Camden  Harbour,  but  without  hopeful  results  as 
regards  its  capabilities  for  immediate  settlement ;  and  on  his  report  the  Provin- 
cial Government  has  abandoned  the  attempt  to  colonise  the  district.  The  settle- 
ment of  the  northern  territory  of  South  Australia  has  also  proved  a  failure,  and 
is  now  abandoned— the  survey  of  the  neighbouring  coasts  and  rivers  under- 
taken by  the  colony,  with  a  view  to  discover  suitable  lands  for  colonisation, 
having  borne  no  fruit.  On  the  other  hand,  the  progress  of  settlement  in  the 
tropical  portions  of  Queensland,  on  the  eastern  coast,  and  at  the  head  of  the  Gulf 
of  Carpentaria,  steadily  continues.  Another  new  township,  named  Carnarvon 
has  been  formed  in  the  Gulf,  on  Sweers'  Island,  to  the  north  of  the  mouth  of 
Albert  River,  where  the  harbour,  named  by  Captain  Flindeis  "Investigator 
Roads,"  IS  the  only  good  one  at  the  head  of  the  Gulf.  This  is  probably  des- 
tined to  become  the  principal  seaport  in  this  part  of  Australia,  and  the  empo- 
rium for  the  settlements  on  the  banks  of  rivers  running  into  the  Gulf.  Upon 
the  general  subject  of  the  advance  of  colonization  in  Queensland  I  entered  into 
some  detail  in  my  last  address,  and  need  not  now  recur  to  it,  beyond  calling  your 
attention  to  the  able  descriptive  paper  of  Mr.  John  Jardine,*  which  gives  so  much 
information  regarding  the  neighbourhood  of  our  new  settlement  of  Somerset,  at 
Cape  York. 

New  Zealand.— Qince.  the  publication  of  the  valuable  papers  of  Dr.  Haast  and 
Dr.  Hector,  on  the  glaciers  and  passes  of  the  Canterburv  and  Otago  Provinces, 
in  the  Middle  Island,  New  Zealand,  in  the  34th  volume  of  our  Journal,  the 
exploration  of  the  rugged  and  almost  impassable  mountain-range  which  forms 
the  backbone  of  island,  has  been  continued  by  the  former  of  these  gentlemen. 
Owing  to  the  discovery  of  gold  on  the  western  coast  at  Hokitika,  the  Provincial 
Government  of  Canterbury  were  anxious  to  discover  some  nearer  route  over  the 
mountains  than  the  circuitous  one  by  the  Hurunui  and  Teramakau  or  Harper's 
Pass;  and  several  parties  were  sent  out  to  find,  if  possible,  other  passes.  From 
this  resulted  the  discovery  of  Arthur's  Pass  (3,038ft.)  near  the  head-water  of  the 
Waimakariri,  by  Messrs.  Arthur  and  George  Dobson,  and  the  north  Ilakaia  Pass 
(4,645ft.)  by  Messrs.  Browning  and  Griffiths,  which  latter  reduced  the  distance 
between  the  east  and  west  coasts  by  about  eleven  miles.  On  Dr.  Haast  devolved 
the  duty  of  examining  these  different  passes,  and  preparing  a  series  of  altitude 
sections  by  barometrical  observations,  to  serve  as  a  guide  to  the  Government  in 
choosing  _tlie  best  route.  The  task  was  accomplished  in  the  latter  part  of  the 
year  1865 ;  Dr.  Haast  traversing  the  various  p.asses,  and,  on  his  return  to 
Christchurcli,  drawing  up  a  series  of  admirable  diagrams  in  illustration  of  the 
subject,  copies  of  which,  together  with  a  descriptive  paper,  he  has  forwarded  to 
me  for  presentation  to  our  society.  The  north  Rakaia  Pass  was  found  by  Dr. 
Haitst  to  be  deeplj-  covered  with  snow  in  the  early  summer,  and  he  states  that 
the  routes  by  Arthur  and  Harper  Passes  (although  considerably  longer)  will 
always  be  preferred  by  travellers,  as  they  are  seldom  obstructed  by  snow,  and 
are  not  subject  to  avalanches. 

Conclusion. — In  concluding  this,  the  thirteenth,  address,  which  I  have 
delivered  to  you,  I  must  now  assure  you  that  the  Council  ought  to  have  selected 
some  one  younger  than  myself  to  occupy  your  chair.  For  in  truth,  my  numerous 
avocations  press  so  heavily  upon  me,  that,  with  the  heartiest  desire  to  serve  you, 
I  am  too  well  aware  of  my  inability  to  efficiently  perform  all  I  conld  wish. 
Permit  me,  however,  to  explain,  that  if  this  address  is  not  as  complete  as  it. 
ought  to  be,  my  chief  apology  is  that,  as  our  anniversary  approached,  I  was  in 
the  throes  of  bringing  out  a  new  edition  of  the  chief  work  of  my  life,  "  Siluria.' 
But  whilst  geology  has  been  the  pursuit  on  which  I  have  established  whatever  little 
reputation  I  possess  as  a  labourer  in  the  fields  of  science,  I  know  that  you  will 
believe  me  when  I  say  that  I  have  so  loved  geography  that  I  have  through  life 
considered  these  two  great  branches  'of  knowledge  to  be  inseparably  connected. 
At  all  events,  during  iny  term  of  office  as  your  president,  I  have  ever  striven  to 
the  utmost  of  my  power  to  preserve  the  efficiency  and  augment  the  influence 
of  the  Royal  Geographical  Society. 

If,  then,  you  should  be  pleased  to  adopt  the  recommendation  of  the  Council, 
and  re-elect  me,  I  promise  you  that,  if  I  be  spared,  I  will  put  forth  what  energy 
remains  in  me  to  carry  out  your  wishes  during  the  ensuing  year.  But  really, 
when  that  term  shall  have  expired,  I  trust  you  will  placo  at  your  head  a  yonuger 
chief;  and  whoever  he  may  be,  I  am  sure  when  he  been  but  a  year  iu  office  he 
will  declare,  as  I  have  ever  done,  that  the  Fellows  of  this  Society  are  men  of 
whose  support  he  may  well  be  proud,  and  over  whom  it  is  a  true  honour  to 
preside. 


MANCHESTER   ASSOCI.VTION   FOR   THE    PREVENTION    OF 
STEAM    BOILER  EXPLOSIONS. 

The  last  ordinary  mouthl.v  meeting  of  the  Executive  Committee  of  this- 
Association  was  held  at  the  offices,  41,  Corporation-street,  JIanchester,  on 
Tuesday,  August  27th.  1867,  William  Richardson,  Esq.,  C.E.,  of  Oldham,  in 
the  chair,  when  Mr.  L.  E.  Fletcher,  chief  engineer,  presented  his  report,  of 
which  the  following  is  au  .abstract : — 

During  the  past  month  195  visits  of  inspection  have  been  made,  and  420 
boilers  examined,  218  externally,  11  internally,  8  in  the  flues,  and  153  entirely, 
w!:ile,  in  addition,  2  have  been  tested  by  hydraulic  pressure.  In  these  boilers 
165  defects  bine  been  discovered,  S)  of  them  being  dangerous. 

FfKNACKs  oil  OF  Shape. — The  boiler  in  which  this  defect  was  met  with 
was  of  the  iutcrnally-fired  double  furnace  class,  measuring  7ft.  iu  diameter  and 
30ft.  long,  and  worked  at  a  jnessure  of  60lbs.  per  square  inch.  The  furnace 
tubes,  which  were  2ft.  7Mii.  in  diameter,  had  originally  bec;i  strengthened  with 
T  iron  hoops  at  each  of  the  ring  seams  of  rivets,  but  some  slight  defects  having 


•  See  "  Jcunial  R.G.S.,"  vol.  xxxvi.,  p.  76. 
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nianit'ested  tliemsclves  at  the  seams  over  tlie  fire,  the  first  tlivee  T  iron  hoops 
were  removed,  and  the  furnace  tubes  renewed  with  Low  Moor  phitcs  three- 
eighths  of  an  incli  in  thickness,  and  put  togetlicr  with  the  ordinary  hip-riveted 
joints,  instead  of  the  hoops.  The  furnace  crowns,  however,  gave  way  again,  and 
for  about  the  last  month  have  been  gradually  bulging  downwards,  having  now 
deflected  an  inch  and  a  half. 

The  distortion  of  furnace  crowns  is  usually  due  to  overheating  of  the  plates 
through  shortness  of  water,  but  it  is  not  generallj-  known  that  overheating  may 
arise  even  when  there  is  an  ample  supply  of  water  in  the  boiler,  and  the  plates 
over  tlic  fire  are  covered.  Such,  however,  is  not  infrequently  found  to  be  the 
case,  and  it  would  appear  that  some  waters,  which  form  a  fiiie  floury  deposit, 
especially  it  they  be  heated  by  the  injection  of  the  e.xhauot  steam  from  the 
engine  before  being  pumped  into  the  boiler,  are  especially  prone  to  lead  to  the 
bulging  of  the  plates  over  the  furnace  when  the  firing  is  severe.  Several  cases 
of  this  character  having  come  under  mj'  notice,  and  in  one  of  them  an  entire 
series  of  six  new  externally-fired  boilers  being  injured,  it  appeared  to  me  that 
the  subject  was  worthy  of  special  reference,  and  I  am,  therefore,  having  some 
of  the  waters  analysed,  for  the  information  of  our  members,  and  propose  to  refer 
to  it  again  as  soon  as  the  different  analyses  are  completed  and  illustrations 
prepared. 

Explosions. 

I  have  no  explosion  to  report  for  the  past  month.  As  pointed  out  on  a  previous 
occasion,  they  are  not  recurring  with  the  same  frequency  this  year  as  thej'  have 
done  in  preceding  ones,  the  number  reported  from  the  commencement  of  the 
year  up  to  the  close  of  this  month's  return  being  only  18,  resulting  in  the  death 
of  28  persons,  and  injury  to  33  others.  Whereas  during  the  corresponding 
period  of  last  year  40  explosions  occurred,  resulting  in  the  death  of  48  persons, 
and  injury  to  72  others.  This  opportunitj'  may  be  taken  of  referring  to  two 
explosions  which  occurred  last  month,  but  notice  of  which  was  not  received  in 
time  for  the  last  report.  Neither  of  the  boilers  in  question  was  under  the  in- 
spection of  this  Association. 

No.  loA  Explosion  occurred  at  an  ironworks,  at  six  o'clock  in  the  evening  of 
Wednesday,  July  10th,  and  resulted  in  the  death  of  one  person,  as  well  as  in 
injury  to  two  others. 

The  boiler,  which  was  one  of  a  series  of  three,  all  of  Balloon  or  Haystack 
construction,  was  of  large  size,  being  about  22ft.  in  diameter  in  the  domed  head, 
and  20ft.  9in.  at  the  bottom,  where  it  rested  on  the  brickwork.  The  original 
thickness  of  the  plates  had  been  about  seven-sixteenths  of  an  inch  at  the  top, 
and  half  an  inch  at  the  bottom  over  the  fire,  while  the  safety-valve  was  loaded 
to  about  9lbs.  per  square  inch. 

The  boiler  gave  way  at  the  bottom,  tearing  all  the  way  round  where  it  rested 
on  the  brickwork  seating,  just  at  the  attachment  of  the  bottom  to  the  sides,  in 
consequence  of  which  it  flew  upwards,  turning  upside  down  in  its  course,  and 
falling  on  to  one  of  the  adjoining  boilers.  The  bottom  being  connected  to  the 
upper  part  of  the  shell  by  numerous  stays,  was  not  entirely  severed  from  it,  but 
carried  along  with  it. 

The  explosion  was  due  simply  to  the  dilapidated  condition  of  the  boiler,  the 
plates  at  the  bottom,  where  they  rested  on  the  brickwork,  being  severelj' 
attacked  by  external  cowosion,  and  considerably  reduced  in  thickness  nearly  all 
the  way  round  the  seating,  while  for  a  length  of  9ft.  they  were  almost  eaten 
through.  Low  as  the  working  pressure  was,  it  was  yet  amply  sufficient  to 
cause  the  explosion,  on  account  of  the  large  diameter  of  the  boiler,  the  strain 
to  sever  the  top  of  the  shell  from  the  bottom  with  steam  at  a  pressure  of  only 
5lb8.  per  square  inch  being  as  much  as  100  tons  in  round  numbers,  which  it 
will  be  seen  is  quite  enough  to  account  for  the  boiler's  being  lifted  from  its  seat. 
Timely  inspection  and  repair  would  have  prevented  this  explosion. 

No.  17  Explosion  occurred  on  the  morning  of  Wednesday,  July  21th,  to  the 
boiler  of  a  locomotive  engine.  The  engine  was  attached  to  a  passenger  train, 
and  was  just  in  readiness  for  starting  when  the  boiler  burst,  severely  scalding 
the  fireman,  but  fortunately  not  injuring  any  of  the  passengers.  I  have  not 
as  yet  been  able  to  procure  sufficiently  detailed  information  as  to  the  condition 
of  the  boiler,  to  enable  me  to  report  on  the  cause  of  the  catastrophe,  but  may 
perhaps  state  that  the  majority  of  explosions  occurring  to  locomotive  boilers, 
which  I  have  hitherto  investigated,  have  been  due  to  grooves  or  furrows  eaten 
into  the  plates  close  to  one  or  more  of  the  longitudinal  seams  of  rivets  in  the 
cylindrical  portion  of  the  boiler.  This  is  the  second  locomotive  explosion 
which  has  occurred  during  the  present  year. 

EcoNojTs:  OF  FuEi.  aitd  Peeveniiojt  of  Smoke. 

The  present  high  price  of  fu^l,  and  the  amount  of  public  attention  now 
directed  towards  the  abatement  of  the  smoke  nuisance,  render  economy  of 
fuel  and  smoke  prevention  matters  of  considerable  interest.  I  maj-,  therefore, 
venture  to  mention  to  the  members  of  this  Association,  that  a  number  of  Lan- 
cashire and  Cheshire  coal  owners,  who  have  formed  themselves  into  a  society 
exiled  the  South  Lancashire  and  Cheshire  Coal  Association,  have  for  some  time 
past  been  carrying  on,  at  considerable  expense,  a  most  elaboi'ate  series  of 
experiments  bearing  directly  on  these  subjects,  the  objects  of  these  experi- 
ments being,  in  the  first  place,  to  test  the  economic  efficiency  of  the  coals  of 
this  district,  and  in  the  second  to  ascertain  the  most  economical  form  of  boiler. 


the  best  mode  of  firing,  whether  mechanically  or  by  hand,  so  as  to  evaporate 
the  greatest  amount  of  water  with  a  given  quantity  of  coal,  without  the 
production  of  smoke.  These  experiments,  which  have  been  conducted  on  a 
large  scale,  and  have  already  occupied  upwards  of  eighteen  months,  have 
entailed  considerable  expense,  which  has  been  borne  by  the  South  Lancashire 
and  Cheshire  Coal  Association,  while  they  have  been  conducted  under  the 
joint  superintendence  of  the  late  Dr.  Richardson,  of  Newcastle,  and  myself, 
and  are  not  yet  completed,  but  are  still  in  dailj'  pi'ogress.  I  trust  at  some 
future  time,  by  the  permission   of  the   Coal   Association,  to  be  permitted  to 


publish  some  of  the  details  of  the  trials  in  this  Association's  monthly  reports 
for  the  benefit  of  our  members,  while  I  may  venture  to  state  in  the  mean- 
time, that  as  far  as  these  trials  have  hitherto  progressed,  they  have  clearly 
shown  that  the  formation  of  smoke  may  be  entirely  prevented  without  any 
diminution  of  the  evaporative  efficiency  of  the  coal,  by  careful  firing  alone; 
while  it  has  been  found,  in  addition,  that  the  coals  raised  in  this  district  will 
realise  as  high  an  economy  and  efficiency  as  the  best  north  country  and  Welsh 
coals,  and  that  without  the  production  of  smoke.  I  hope  to  refer  to  this 
subject  again  on  a  future  occasion.  Economy  of  fuel,  as  well  as  smoke  pre- 
vention, is  becoming  of  daily  increasing  importance,  and  is  a  matter  on  which 
I  am  most  desirous  of  rendering  our  members  everj' assistance. 


SHIPBUILDING  IN  THE  NOETH- 

Iron  shipbuilding,  which  has  so  long  been  depressed  in  the  north-eastern 
ports,  shows  some  signs  of  improvement.  Messrs.  Palmer  and  Co. 
(Limited),  at  Jarrow,  on  the  Tyne,  have  got  orders  recentli',  it  is  reported, 
to  build  two  steam  vessels,  of  over  3,000  tons  each,  and  one  of  2,000  tons; 
and  the  same  firm  have  a  steamship  of  3,200  tons,  a  vessel  of  2,000  tons, 
and  an  iron  sailing  ship  on  hand.  The  latter  is  zinc  coated  below  water 
to  prevent  fouling.  The  same  firm  are  also  building,  at  their  Howdon- 
yard,  an  extensive  iron  bridge  for  the  East  India  Railway  Company. 
Messrs.  Charles  Mitchell  and  Co.,  of  Low  Walker,  have  despatched  a 
powerful  new  screw  steamer,  the  Emperor,  to  London  this  week.  She  has 
been  taken  up  by  the  Government  for  the  Abyssinian  expedition,  and  will 
be  fitted  up  in  the  Victoria  Docks  to  carry  mules.  The  same  firm  launched, 
on  the  14th  inst.,  the  TcheJiatehoff,  a  vessel  of  2,500  tons,  and  160  horse- 
power, for  the  Russian  Steam  Navigation  Company,  to  be  employed  in  the 
Black  Sea  trade ;  and  they  are  also  building  a  double-screw  gunboat,  to  be 
used  for  harbour  purposes.  She  is  built  after  a  design  made  by  Mr. 
Rendell,  C.E.,  and  it  is  intended  to  arm  her  with  but  one  lar^e  Armstrong 
gun.  It  is  stated  that  Messrs.  Palmer  and  Co.,  of  Jarrow,  are  likely  to 
receive  an  order  from  the  Government  to  build  a  gunboat  of  the  Monitor 
class.  As  on  the  Thames,  a  considerable  body  of  workmen  connected  with 
iron  shipbuilding  have  been  out  of  employment  on  the  Tyne  this  summer. 
The  building  of  tug-steamers  has  been  slack  on  the  Ty"^  during  the 
summer,  but  a  few  more  orders  are  coming  to  hand.  Timber  shipbuilding 
keeps  slack  on  the  Wear.  Nine  years'  ships,  coppered,  and  with  a  complete 
outfit,  mny  be  had  under  £11  a  ton,  and  vessels  of  a  higher  diss  in 
proportion.  No  price  can  be  set  upon  old  ships.  They  are  a  complete 
drug,  a;id  vendors  get  what  they  can  for  them. 


CAST-IRON    PIPES. 

English  v.  Coloniai. 

The  following  is  the  specification  recently  issued  by  the  Sydney  Muni- 
cipal Council,  for  the  supply  of  4,400  iron  pipes  : 

Specification  to  be  observed  by  the  contractor  for  supplying  to  the  Mnui- 
cipal  Council  of  Sydney  certain  cast-iron  pipes. 

This  contract  consists  of  the  supply  of  all  the  materials,  labour,  works, 
machinery,  tools,  &c.,  requisite  for  the  manufacture  of  certain  straight 
cast-iron  pipes,  according  to  the  description  and  dimensions  given  in  this 
specification  and  the  accompanying  drawings. 

These  pipes,  4,400  in  number,  shall  be  of  the  description  generally 
understood  by  the  term  "  socket  pipes."  They  are  to  measure,  when  in 
the  work,  9ft.  in  length,  and  be  made  to  the  dimensions  given  in  the 
annexed  schedule,  and  shapes  shown  in  drawing  annexed  hereto. 

The  whole  of  the  pipes  shall  be  cast  vertically,  and  the  body  of  each  pipe 
must  have  an  uniform  thickness  of  metal  throughout  its  length,  excepting 
in  the  socket,  and  they  must  be  truly  cylindrical  in  the  bore,  and  have 
their  inner  and  outer  diameter  as  nearly  as  possible  concentric. 

The  whole  of  the  pipes  shall  be  made  in  every  respect  of  such  dimensions 
as  may  be  given  in  the  schedule  annexed  hereto,  and  according  to  the 
shapes  shown  by  the  accompanying  drawings,  and  shall  consist  of  sound 
castings  entirely  free  from  scorise,  sandholes,  air  bubbles,  cracks^  or  other 
defects.  The  pipes  shall  be  tested  to  a  pressure  equal  to  a  column  of  water 
300ft.  in  height,  to  be  applied  in  such  a  manner  as  may  be  directed  or 
approved  by  the  agent  appointed  by  the  Municipal  Council  to  superintend 
the  execution  and  fulfilment  of  this  contract ;  who  shall  have  full  power  to 
appoint  an  inspector  to  examine  and  test  such  pipes  at  the  works  of  the 
contractor  or  maker,  or  both,  as  the  agent  may  think  proper,  and  the  con- 
tractor shall  provide  all  the  necessary  labour,  machinery,  works,  &c.,  for 
the  purpose. 

And  should  any  pipe  or  pipes  daring  such  examination  and  test  be  found 
defective,  or  in  any  way  inferior  to  the  description  of  water  pipes  required, 
they  will  be  rejected,  and  shall  be  replaced  by  the  contractor  by  such  other 
pipes  as  may  be  found  under  the  aforesaid  test  and  examination,  to  fulfil 
the  conditions  of  this  specification. 
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The  estimated  weight  per  pipe  is  given  in  the  schedule  annexed  hereto, 
whicli  is  the  aiinimum  weiglitthat  will  be  received;  but  an  excess  will  be 
permitted  in  each  pipe  beyond  such  estimated  weight  to  the  amount  given 
in  the  annexed  schedule,  beyond  which  no  payment  will  be  made  for  addi- 
tional weight. 

:*  The  contractor  must  commence  shipping  the  pipes  within  five  months 
after  accepting  this  contract  in  Sidney,  and  he  must  enter  into  a  bond  to 
the  extent  of  £500  sterling,  to  deliver  the  whole  of  the  pipes  herein  stated, 
on  a  wharf  in  Sidney,  sound  and  in  good  order,  and  fulfil  the  conditions  of 
this  specification  within  twelve  calendar  months  from  the  date  of  signing  this 
contract ;  but  in  case  of  accident  by  sea,  the  contractor  will  be  allowed  a 
reasonable  extension  of  time,  at  the  discretion  of  the  Municipal  Council, 
to  deliver  any  pipes  which  may  have  been  lost  or  detaided  by  such 
accident. 

Payment  will  be  made  on  behalf  of  the  Municipal  Council  in  cash  to  the 
extent  of  sixty-five  per  cent,  of  the  contract  price  per  ton,  on  the  ship- 
ment of  each  parcel,  and  the  delivery  to  the  London  bankers  of  che 
Municipal  Council  of  Sydney  of  the  bills  of  lading,  together  with  the 
certificate  of  the  agent  of  the  Municipal  Council,  that  the  pipes  have  been 
inspected,  stamped,  and  proved  by  him  to  fulKl  the  conditions  of  this 
specification.  The  balance  of  35  per  cent,  of  the  contract  price  to  be  paid 
to  the  contractor  on  delivery,  in  accordance  with  the  terms  of  this  speci- 
cation  of  each  p^ircel  of  pipes  in  Sidney. 

The  wbole  of  the  pipes  included  in  this  contract  are  to  be  coated  with 
black  varnish,  under  Dr.  Angus  Smith's  patent  process,  to  the  entire  satis- 
faction of  the  agent  of  the  Municipal  Council  of  Sydney,  and  the  cost  of 
which  is  to  be  included  in  this  contract. 

The  tenders  must  contain  the  price  per  ton  for  the  pipes  mentioned 
herein,  delivered  in  Sidney,  in  accordence  with  the  terms  of  this  contract. 


No.  of  each 

description 

of  pipe. 

Internal 
diameter  of 
pipe  in  ins. 

Thickness 
of  metal  in 
the  barrel. 

Length  of 
each  pipe 
when  in 
the  wort. 

Estimated  weight  of 
each  pipe. 

Remitted 
excess  of 
weight. 

Minimum. 

300 

12 

ins, 
•62 

ft. 
9 

cwi. 
6 

qrs. 
3 

lbs. 
21 

lbs. 
18 

300 

9 

•56 

9 

5 

0 

22 

15 

800 

6 

•50 

9 

2 

3 

17 

12 

2,000 

4 

•45 

9 

1 

3 

4 

10 

1,000 

3 

•375 

9 

1 

0 

14 

8 

COMPLETION   OF   ONE   OP   THE    LARGEST  ARMOUR   PLATES 
IN  THE  WORLD. 

One  of  the  finest,  thickest,  and  heaviest  armour  plates  ever  rolled,  in  the 
world,  was  recently  pressed  into  the  very  perfection  of  a  manufactured 
armour  plate  at  the  great  Atlas  Ironworks  of  Sir  John  Brown  and  Co., 
Sheffitld.  The  size  of  this  monstrous  slab  of  iron  when  in  the  furnace  was 
a  little  over  20  feet  long  by  about  4  feet  broad,  and  21  inches  thick.  Its 
rough  weight  was  over  21  tons.  It  was  built  np  in  the  furnace  before 
being  rolled  by  five  plates,  each  three  inches  thick,  and  one  plate  of  six 
inches.  The  plate  when  laid  in  the  iurnace  rests  upon  little  stacks  of 
fire  bricks,  so  that  the  flame  and  heat  play  equally  around  it  till  it  is  all 
glowing  white,  and  the  successive  layers  have  settled  down  into  one  dense 
mass.  As  the  time  for  "drawing"  approached,  bands  of  workmen,  to 
the  number  of  about  60,  arranged  themselves  on  each  side  of  the  furnace, 
as  near  to  it  as  they  could  bear  the  heat.  Then  the  doors  were  opened  to 
their  fullest,  and  what  had  been  a  glare  before,  and  what  had  been  a  heat 
were  quite  eclipsed  by  the  intense  light  and  fervency  with  which  the  long 
tongues  of  tlame  leapt  forth.  In  the  midst  of  this  great  light  lay  a  mass 
even  whiter  than  the  rest.  To  this  some  half  a  dozen  men  drew  near. 
They  were  all  attired  in  thin  steel  leggings,  aprons  of  steel,  and  a  thin 
curtain  of  steel  wirework  dropping  over  their  faces  like  a  large,  long 
visor.  All  the  rest  of  their  bodies  were  muffled  in  thick,  wet  sacking. 
Thus  protected  they  managed,  with  the  aid  of  a  gigantic  pair  of  forceps 
slung  from  a  crane  above,  to  work  as  it  were  amid  the  flames  for  a  few 
seconds,  and  to  nip  the  huge  plate  with  the  forceps.  The  signal  was  then 
given,  and  the  whole  mass  of  iron,  fizzing,  sparkling,  and  shooting  out  jets 
of  lambent  fiame,  was  by  the  main  force  of  chains  attached  to  the  steam 
rollers,  drawn  forth  from  the  furnace  on  to  a  long  wrought-iron  car.  The 
heat  and  light  which  it  then  diff'used  were  almost  unbearable  in  any  part 
of  the  huge  mill,  but  the  men  seemed  to  vie  with  each  other  to  approach 
and  detach  the  colossal  pinchers  which  had  drawn  the  iron  forth.  More 
than  a  dozen  attempts  were  made  before  this  was  efl'ected,  and  more  than 
n  dozen  of  the  best  and  most  skilful  workmen  were  driven  back  one  after 
another  by  the  tremendous    heat  and  glare.     At  last  all   was  made  cleat- 


The  forceps  was  drawn  away,  the  chains  cleared  from  the  rollers,  and 
the  other  workmen  seized  the  chains  attached  to  the  iron  truck,  and 
drew  it  to  the  incline  by  main  force,  where  it  was  left  by  its  own 
weight  to  run  into  the  jaws  of  the  rolling-mill.  The  workmen  rushed 
for  shelter  in  all  directions  as  the  mass  was  nipped  between  the  rollers, 
and  wound  rapidly  in  amid  quick  reports  like  those  of  dull  musketry,  as 
the  molted  iron  was  squeezed  by  the  tremendous  pressure  out  of  the  mass, 
and  flew  out  in  jets  of  liquid  fire  on  all  sides.  The  turning  of  the  rollers 
crushes  the  plate  through  to  the  other  side,  where  it  rests  for  a  minute  on 
a  wrought  iron  truck  similar  to  that  on  whfch  it  was  brought  from  the 
furnace.  The  action  of  the  rollers  is  then  reversed  after  they  have  been 
brought  closer  together  by  about  an  inch.  These  again  nij)  the  plate 
and  drag  it  back  in  an  opposite  direction,  and  again  and  again  does 
this  mass  go  forward  and  backwards,  each  time  passing  between  a 
smaller  space,  till  the  whole  of  the  huge  thickness  was  reduced  to  a 
compact  mass  15in.  thick,  in  a  quarter  of  an  hour.  During  every  stage  of 
the  process  quantities  of  fine  sand  are  thrown  upon  the  plate,  and  this  takes 
fire  as  it  touches  the  flaming  surface,  and  covers  it  as  it  melts  with  a  coat 
of  silica,  or  with  a  glaze  like  that  of  earthenware.  After  every  discharge 
of  sand,  and  these  go  on  almost  incessantly,  buckets  of  water  are  thrown 
upon  the  plate  and  explode  in  scalding  steam,  and  when  these  are  partly 
dissipated,  men  rush  forward  and  with  wet  besoms  with  handles  20ft.  long, 
sweep  off'  whatever  little  scraps  of  oxidation  may  have  taken  place.  Thus, 
every  time  the  plate  passes  through  the  mill,  the  sand  is  scattered,  the 
water  thrown,  and  the  surface  swept,  and  at  every  roll  the  chief  roller  of 
the  establishment  runs  forward,  and  under  the  shelter  of  wet  clothes, 
measures  with  a  gauge  its  thickness  end  to  end.  Tlie  required  dimensions 
were  obtained,  as  we  have  said,  by  less  than  a  quarter  of  an  hour's  rolling, 
and  a  plate  15in.  thick,  the  product  of  the  labour  of  nearly  200  men  and 
of  the  consumption  of  nearly  250  tons  of  coal,  was  shot  out  by  the  rolling 
mills  and  left  to  cool.  When  this  had  been  eflfected,  two  large  rollers  of 
iron,  each  weighing  15  tons,  were  left  upon  its  ends  to  keep  the  whole 
perfectly  level.  Nothing  further  now  remained  in  order  to  complete  it 
as  the  finest  specimen  of  armour  plate  manufacture  ever  attempted  but 
to  plane  off  its  rough  ends  and  edges.  The  flat  surfaces  on  either  side, 
which  form  what  is  called  the  skin  of  the  plate,  are  never  interfered  with, 
for  the  action  of  the  steel  rollers  leaves  them  literally  almost  as  smooth 
as  plate  glass. 


ENGINEERING,  etc.,  IN  SCOTLAND. 

Teial  of  the  Potato  Diggees. 

The  trial  of  the  potato  diggers  selected  to  compete  for  a  £20  premium 
came  off  on  the  farm  of  Bearyards,  belonging  to  Mr.  Warnock,  near 
Bishopbriggs  Station.  The  field  on  which  the  operations  were  conducted 
is  extensive,  and  the  growing  potatoes,  though  not  yet  ripe,  presented  a 
very  good  appearance.  Large  numbers  of  farmers  from  many  different 
parts  of  the  country,  and  others  interested  in  agricultural  implements 
of  all  descriptions,  were  present,  and  the  utmost  interest  was  evinced  as  to 
the  performances  of  the  various  machines.  The  weather  was  fine,  and  by 
twelve  o'clock  eight  "diggers"  were  on  the  ground.  The  competitors 
were — Mr.  George  Cowan,  Drem,  East  Lothian,  one  digger ;  Mr.  Wm. 
Kirkwood,  Dalkeith,  two;  Messrs.  Law,  Duncan,  and  Co.,  Shettleston, 
one,  Hanson's  patent ;  Mr.  Thomas  Reid,  Monckton,  Ayr,  one ;  Mr.  Peter 
Winton,  Falkirk,  one;  Mrs.  Sheriflf,  Westbarns,  one;  and  Messrs.  Ran- 
somes  and  Sims,  Ipswich,  one.  Of  the  eight  machines,  however,  only 
five  were  found  entitled  to  compete,  the  remaining  three  being  there 
merely  for  exhibition,  or  were  excluded  on  account  of  having  been  altered 
since  the  show  in  Glasgow.  The  judges  on  the  ground  were — Mr.  Lau- 
rence Drew,  Merryton  ;  Archibald  Russell,  Fleniington,  Cambuslang ; 
John  Wallace,  Stonelaw ;  William  Robertson,  Oldlaw,  Paisley ;  and  Mr. 
Robert  Murdoch,  Hallside,  Cambuslang.  Mr.  Cowan's  digger  was  the 
first  tried,  and  though  it  did  good  work  the  result  was  not  considered  on 
the  whole  very  satisfactory.  One  of  Mr.  Kirkwood's  was  next  started, 
bub  with  a  similar  result.  The  third  was  the  one  iu  which  the  interest  of 
the'  day  was'  centred — that  of  Messrs.  Law,  Duncan,  and  Co. — Hanson's 
Patent.  This  admirable  machine,  which  has  been  iu  operation  for  the  last 
nine  or  ten  years,  has  been  known  to  excavate  six  acres  of  potatoes  in  little 
over  two  hours,  and  find  work  for  sixty  people  in  that  time  as  the 
gatherers  of  the  potatoes  thrown  out  on  the  surface  of  the  land — hardly 
leaving  a  single  tuber  of  any  valuable  size  behind.  The  machine,  so  well 
known  to  implement  makers,  moves  on  two  bearing  wheels,  which  are 
made  by  means  of  iron  wedges,  projecting  from  the  tyres  of  the  wheels, 
to  dig  into  the  soil.  This  gives  the  necessary  reaction  to  the  operative 
part  of  the  machine.  A  combination  of  wheel  work,  acting  on  a  shaft, 
gives  motion  to  a  series  of  arms,  forming  together  so  many  spoke.=,  eight 
in  number,  which  have  three  forked  extremities.  These  spokes  rotate  at 
right  angles  to  the  direction  of  draught,  or  of  the  line  of  the  potato  drill, 
and  strike  the  body  of  earth  that   has  already  been  loosened  below  by 
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another  part  of  the  macliine,  and  dislodge  the  whole  mass,  earth  and 
potatoes  together;  but  the  fingers  or  forks  riddle  out  the  potatoes,  and 
to  prevent  their  dispersion  a  wire  screen  or  netting  carried  by  the  machine 
is  hung  out  to  intercept  any  flying  potatoes.  Tlie  mould  cushions  the 
potatoes  from  tlie  merciless  strokes  of  the  forks,  and  none  of  them  are 
hashed  or  broken.  This  machine  was  tried  repeatedly,  and  the  result  was 
in  every  case  such  as  to  prove  the  very  effective  and  valuable  character  of 
the  digger.  Mr.  Reid's  digger  was  the  next  one  put  to  the  test,  after 
which  that  of  Mr.  Winton  was  tried,  but  did  not  complete  its  course.  Tlie 
judges  having  looked  at  the  performances  of  those  machines  sent  in  for 
exhibition  and  not  for  competition,  retired  and  gave  their  decision  in 
favour  of  Messrs.  Law,  Duncan,  and  Co.,  Shettleston  (Hanson's  patent); 
and  tlie  next  place  to  Mr.  Thomas  Reid,  Monckton,  Ayr. 

Trial  op  the  Reaping  Machines. 
The  trial  of  the  reaping  machines  selected  for  competition  from  those 
exhibited  at  the  late  Higtiland  Society's  show  took  place  at  Glasgow  on 
the  2iid  of  September,  on  Hamilton  Farm,  near  Cambusland.  There  were 
four  different  classes  of  machines  tried,  viz.,  combined  reaper  and  mower, 
two-horse  reapers,  one-horse  reapers,  all  with  manual  delivery,  and  two- 
horse  reapers  with  self-delivery.  Of  the  first-mentioned  class,  the  follow- 
ing makers'  machines  were  put  to  work: — Messrs.  J.  Wallace  and  Son, 
7,  Graham-square,  Glasgow;  Messrs.  Brigham  and  Bickerton,  Berwick-on 
Tweed ;  Messrs.  Lillie,  Goodlet,  Klder  and  Co.,  Berwick-on-Tweed  ;  and 
Messrs.  Alex.  Jack  and  Sons,  Maybole.  To  each  of  the  machines  was 
allotted  about  two  Scotch  acres  of  grain,  and  they  nearly  all  completed 
their  tasks  within  the  two  hours.  There  were  no  premiums  given,  but  at 
the  conclusion  of  the  competition  the  judges  announced  that,  in  their 
opinion,  the  machine  shown  by  Brigham  and  Bickerton  was  the  best,  and 
that  the  next  in  order  of  merit  was  Murray  and  Nicholson's.  A  trial 
afterwards  took  place  of  two-horse  reaping  machines,  as  to  which  the 
judges  declined  to  express  an  opinion,  the  trial  not  having  been,  in  their 
opinion,  a  satisfactory  one.  The  one-horse  reaping  machines  were  after- 
wards tried,  that  shown  by  Messrs.  Horneby  and  Sons,  Grantham,  being 
declared  first,  and  Messrs.  Samuelson  and  Co.'s  second.  The  last  compe- 
tition was  that  of  the  two-horse  reapears,  with  self-delivery.  Considering 
the  laid  and  twisted  condition  of  the  crop  they  had  to  deal  with,  all  the 
machines  worked  well,  but,  as  in  the  second  class,  and  for  the  same  reason, 
the  judges  would  give  no  decision.  The  results  of  the  trial  of  the  several 
machines  in  the  competition,  on  which  the  judges  gave  their  judgment, 
will  be  seen  from  the  subjoined  table  : — 


Makers. 


Extent 
of  Plot. 


Wallace  &Son 

Brighton  andBicker- ") 
ton  5 

Kemp,  Murray,  and ") 
Nicholson   ) 

Lillie.Goodlet,  Elder,") 
and  Co ) 

Jack  and  Sons 


rds.  pis. 
2  31 

2  34 

3  3 

3    4 
3    5 


Width  of 
Cutter. 


Average 
Cat. 


ft.  ins. 
5     0 

4  11^ 

5  0 

4  9i- 

5  0 


ft.  ins. 

3    6 
3    6 


Ditto, 
when 
tested. 


ft.  ins. 
3    3 


4    3 


3    3 


Draught 

by 
Dynamo- 
meter. 


ewt. 
4 


3i 


Time 
taken. 


h.  m. 
1  50 

1  33 

1  54 

1  57 

2  10 


One  or  two  qualifying  remarks  may  not  be  out  of  place  regarding  these 
machines  and  their  work.  Messrs.  Brigham  and  Bickerton's  was  the  only 
one  which  had  no  serious  "  hitch  "  It  possesses  all  their  latest  improve- 
ments, and  is  termed  iron-framed  'Buckeye"  Machine.  It  was  rarely 
brought  to  a  standstill  by  any  materials  entangling  the  wheels  or  other 
parts  of  the  gearing;  it  worked  smoothly,  did  tlie  sheaving  well,  and  left 
a  very  fair  stubble.  The  only  one  which  came  close  upon  its  heels  in 
these  particulars  was  that  owned  by  the  Stirling  firm.  It  had,  how- 
ever, a  large  plot  of  corn  to  reap,  one  Hint  was  also  more  severely  laid 
and  twisted  than  either  No.  1  or  No.  2.  The  platform  of  this  machine 
was  peculiar  in  the  circumstance  that  it  was  sparred,  all  the  others  being 
plain  and  covered  with  shest  zinc,  to  give  such  a  degree  of  smoothness 
as  would  fiAcilitate  the  making  of  the  sheaves.  No.  1  had  a  serrated 
cuUer,  and  ia  this  sense  it  was  peculiar,  as  all  the  others  had  plain  teeth. 
From  olioking  or  other  circumstances  it  caiTje  to  a  standstill  more  fre- 
quently tliaii  either  of  the  two  just  referred  to:  but  in  this  respect  it 


was  outstripped  by  those  owned  by  Messrs.  Lillie,  Goodlet,  Elder,  and 
Co.,  and  Messrs.  Jack  and  Sons.  These  two,  however,  had  to  attack  the 
worst  portion  of  the  crop,  where  it  was  in  many  places  quite  "heads 
and  thraws,"  in  fact. 

Taking  all  the  circumstances  into  consideration — the  quality  and  sizes 
of  the  plots,  the  mode  in  which  the  operation  was  executed,  the  cora 
after  cutting,  and  the  condition  of  the  stubble — the  judges  had  no  diffi- 
culty in  awarding  the  first  place  to  Messrs.  Brigham  and  Bickerton's 
"Buckeye"  reaping-machine,  and  the  second  to  that  of  Messrs.  Kemp, 
Murray,  and  Nicholson.  It  should  be  mentioned  that  the  Highland  and 
Agricultural  Society  does  not  make  any  pecuniary  award  in  respect  of 
these  machines,  or,  indeed,  in  respect  of  implements  or  machines  exhibited 
during  several  years ;  the  money  awards  are  all  given  for  live  stock  and 
dairy  produce.  It  is  something,  however,  for  Messrs.  Brigham  and 
Bickerton  to  be  able  to  say  that  their  "Buckeye"  reaper  has  received 
the  first  award  of  the  Highland  and  Agricultural  Society,  even  though  ' 
that  award  is  only  honorary. 

Aqrictjltueal  Machineet. 

In  section  G  of  the  British  Association  an  impoitant  and  valuable  paper 
has  been  read  by  Mr.  David  Greig  on  the  advantages  to  be  derived  from 
steam  cultivation,  its  present  position  and  future  development;  also  a  most 
interesting  and  instructive  paper  by  the  Rev.  Patrick  Bell,  on  reaping 
machines,  their  history,  and  particularly  that  of  his  own  invention,  which 
was  the  first  machine  that  did  its  work  well,  when  tried  in  1827  ;  since 
whicli  it  has  required  or  undergone  but  slight  and  minor  improvements, 
and  has  evidently  given  the  character  and  type  to  all,  or  most  of  the  reap- 
ing machines  now  in  use  in  Eui-ope  and  America.  For  the  substance  of 
these  papers  and  the  valuable  remarks  elicited  from  tha  experienced  chair- 
man and  others,  during  the  discussion  of  the  subjects  of  the  papers,  we 
must  refer  the  reader  to  our  special  report  on  the  mechanical  section 
given  in  our  columns.  These  papers  and  discussions,  however,  culmi- 
nate in  the  great  importance  of  the  application  of  machinery  to  all  agricul- 
tural purposes  possible — a  subject  (from  the  rising  value  of  manual  labour) 
alike  important  to  all  farmers,  who  ought  to  assist  the  development  and 
introduction  of  such  machinery,  and  to  the  enterprising  agricultural  engi- 
neers, whose  duty  it  is  to  look  before  them  and  supply  the  recognised  want 
by  the  production  of  such  machines  as  stand  the  test  in  practice  of  fulfilling 
the  ends  for  which  they  are  designed.  The  gratifying  fact  that  both  far- 
mers and  agricultural  engineers  are  fast  becoming  more  and  more  alive  to 
these  wants,  has  been  well  illustrated  by  the  great  display  of  machinery 
previously  noted  by  us,  which  took  place  at  the  show  of  the  Highland  and 
Agricultural  Society,  lately  held  at  Glasgow,  and  subsequently  by  the 
interest  displayed  at  the  keen  competition  of  potato  digging  machines  and 
reaping  machines,  which  trials  came  off  on  the  29th  August  and  2nd  Sep- 
tember respectively,  with  the  results  as  reported  beneath. 

Notes  of  Shipbijilding  and  Marine  Engineering  on  the  Clyde. 

Trial  op  the  "Niagara/'  and  Me.  Robt.  Dttncan's  Intentioit. 

Many  surmises  were  passed  at  Port  Glasgow  when  it  was  understood  the 
fine  ship  Niagara,  converted  to  a  sailing  ship  from  a  paddle  steamer,  as 
explained  in  another  column,  would  have  a  trial  of  the  application  to  it 
of  Mr.  Duncan's  auxiliary  steam  power  for  sailing  vessels,  many  grave 
doubts  being  expressed  by  "  old  salts  "  as  to  the  probability  of  a  small 
boat  containing  the  steam  power  being  able  even  to  move  such  a  large 
vessel  as  the  Niagara  fully  loaded.  The  result  of  the  trial  made  at  the 
tail  of  the  bank,  on  the  13th  ult.,  dispelled  these  doubts,  and  proved  very 
satisfactory.  The  ship's  boat,  provided  with  an  engine  and  screw  pro- 
peller, as  described  in  another  column,  having  been  made  fast,  and  the  full 
length  of  the  cable  having  been  given  the  ship,  this  novel  little  steamer 
canted  her  round  with  considerable  ease,  and  moved  her  forward  the  full 
length  of  her  cable,  at  a  speed  which  was  computed  at  at  least  2i  miles 
an  hour,  and  this  in  the  face  of  a  stiff  breeze  and  the  water  considerably 
roughened.  As  this  auxiliary  power  is  intended  mainly  to  be  applied  in 
those  latitudes  where  dead  calms  prevail  for  days,  and  sometimes  even 
weeks  at  a  stretch,  there  can  be  little  doubt  of  the  utility  of  Mr.  Dun- 
can's invention  if  it  is  proved  to  be  successful  on  the  long  sea  voyage. 

Launch  op  the  "Vine"  at  Got  an. 

On  the  31st  of  August,  Messrs.  Randolph,  Elder,  and  Co.  launched  from 
their  shipbuilding  yard  at  Fairfield,  Govan,  the  Vine,  a  screw  steamship  of 
662  tons  builders'  measurement,  and  100  horse-power  (nominal),  of  the 
following  dimensions ; — Length  over  all,  190ft.;  breadth  26ft.  9in. ;  and 
depth  (moulded),  18ft.  The  Vine  has  been  built  to  the  order  of  D.  R. 
M'Gregor,  Esq.,  of  Leith.  and  is  intended  for  the  Continentral  trade.  Her 
engines,  which  are  being  supplied  by  the  same  firm,  are  on  their  combined 
principle  of  high  and  low  pressure,  now  so  well  known  to  all  readers  of  the 
Artizan. 
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Launch  of  the  "Cuyaba"  at  Gremnock. 

On  the  31  August,  Messrs.  Robertson  and  Co.  launched  fi-om  their  yard 
a  new  iron  paddle  saloon  steamer,  named  the  Cuyaba,  for  A.  J.  dos  Santos, 
Esq.,  Monte  Video,  of  tho  following  dimensions  : — Length  on  load  line,  186ft. ; 
breadth,  moulded,  21:ft.  (and  sponsed  1  foot  on  each  side,  making  actual 
breadth  of  hull  26ft.  ;  depth  of  hold  to  main  decli,  S-^ft. ;  ditto  to  spar  deck, 
IS'jft. ;  tonnage  about  500  tons  register.  The  vessel  was  taken  direct  to 
Glasgow  to  receive  her  machinery,  which  has  been  made  by  Mr.  David 
Rowan,  consisting  of  a  pair  of  oscillating  engines  of  110  horse-power, 
tjonaimal,  supplied  with  all  the  latest  improvements. 

Trial  Trip  of  the  "  Euhopa." 

The  new  transatlantic  steam-ship  lEuropa,  recently  launched  from  the 
building  yard  of  Messrs.  Alex.  Stephen  and  Sons,  Kelvinhaugh,  as  an  addi- 
tion to  Messrs.  Handysido  and  Henderson's  Anchor  Line,  had  a  verj'  satis- 
factory trial  of  her  machinery  on  Saturday,  the  14th  inst. ;  running  the 
Lights  and  measured  mile  distances  at  a  speed  equal  to  eleven  nautical  or 
thirteen  statute  miles  per  hour,  and  performing  all  the  ordinary  evolutions 
with  unusual  celerity  and  exactitude.  The  trip  extended  from  the  Tail  of 
the  Bank,  off  Greenock,  to  Pladder  and  back. 

The  Europa  started  on  her  maiden  trip  for  New  York  on  the  25th  ult., 
under  the  command  of  Captain  James  Craig,  senior  Commander  and  Commo- 
dore of  the  Anchor. 

Launch  of  the  "Paraguacu"  at  Go  van. 

There  was  launched,  on  the  14th  ult,  from  the  yard  of  the  London  and 
Glasgow  Engineering  and  Shipbuilding  Company  at  Govan,  a  fine  iron 
paddle-wheel  steamer,  named  as  above,  for  the  Bahia  Steam  Navigation 
Company.  The  Paragiiaqu  is  of  the  following  dimensions,  viz. : — length 
on  deck,  130ft.;  breadth  of  beam,  ISft.  Sin. ;  depth  of  hold,  lift.  4in.  She 
is  to  be  fitted  with  a  pair  of  60-hors6  power  engines,  nominal.  Diameter  of 
cylinders,  29in. ;  length  of  stroke,  3ft.;  diameter  of  paddle-wheel,  13ft.  Sin. ; 
length  of  floats,  of  which  there  are  12  to  each  wheel.  6ft. ;  she  will  have 
one  tubular  boiler  with  three  furnaces. 

The  hull  throughout  its  construction  has  been  especially  designed  for 
service  in  the  tropics,  with  houses  on  deck  containing  spacious  saloons,  &c. 
She  will  take  her  departure  for  Bahia  in  a  few  weeks.  The  same  firm  has 
also  just  completed  another  iron  paddle  steamer  and  six  barges  for  the 
above  company  for  service  on  the  Alagoas  Lakes,  which  are  constnicted  to 
draw  only  21  inches  of  water  when  loaded  with  goods  and  passengers.  In 
connection  with  these  boats  there  is  a  tramway,  the  cars  and  goods  vans  for 
which  have  been  built  by  Messrs.  George  Starbuck  and  Co.,  of  Birkenhead. 
The  whole  of  the  above  works  have  been  constructed  from  the  designs  and 
under  the  superintendence  of  Messrs.  Thompson  and  Noble,  consulting 
engineers,  Livei-pool,  the  senior  of  which  firm  has  also  designed  and  super- 
intended the  construction  of  all  the  steam  vessels  built  for  this  company  for 
more  than  nine  years  past. 

AuxiuARY  Power  to  Sailing  Vessels. 

The  Cunard  paddle  steam  ship  Niagara,  having  been  converted,  by  Mr. 
Robert  Duncan,  shipbuilder  of  Port  Glasgow,  to  a  full  rigged  sailing  vessel 
of  1,600  tons  register,  he  has  applied  to  it  an  invention  recentlj'  patented  by 
him,  vrith  the  view  of  overcoming  the  very  considerable  loss  of  time  to 
sailing  ships,  on  account  of  the  calms  which  prevail  in  certain  latitudes. 
Means  for  overcoming  this  have,  for  a  long  period  been  engaging  the  atten- 
tion of  many  nautical  and  scientific  minds,  but  as  yet  nothing  of  a  satis- 
factory nature  has  been  devised  to  overcome  the  obstacle,  as  it  is  well  known 
in  the  case  of  steamers  that  so  much  space  is  taken  up  with  machinery, 
boilers,  and  fuel,  that  little  room  remains  for  sufiicient  cargo  to  make  it  pay. 
At  the  same  time  it  is  also  a  fact  that  in  the  case  of  many  of  our  fast-sailing 
clippers,  coidd  these  calms  be  got  through  at  a  moderate  speed,  their  passages 
would  be  considerably  lessened,  and  the  voyage  made  in  a  time  little  short 
of  the  steamer,  with  CDusidoi-ablc  less  expense,  and  at  the  same  time  with  a 
larger  cargo. 

Mi\  Duncan's  invention  consists  in  passing  the  steam  from  the  boilers  on 
deck  (which  are  used  for  condensing,  working  the  pimip,  winches,  and 
■windlass,  &c,  as  in  any  modern  vessel)  to  one  of  tho  ships  boats  which  is 
lowered  alongside,  and  is  provided  with  an  engine  and  screw  propeller,  and 
which  is  made  fast,  guyed  out  from  the  ship's  side.  It  is  expected,  with  this 
appliance,  that  a  ship  of  such  size  will  be  towed  about  four  knots  an  hour  in 
a  calm,  with  a  consumption  of  fuel  of  about  four  tons  per  day.  The  machi- 
nery of  this  boat,  of  course,  takes  nothing  from  tho  carrying  capacity  of 
the  ship,  as  she  only  occupies  her  usual  space  on  deck  during  the  voyage, 
and  the  coal  is  not  much  as  a  matter  of  dead  weight.  Tho  whole  machinery 
and  coal  for  ten  day's  steaming  will  not  add  more  than  three  inches  to  her 
draught  of  water. 

The  Niagara  left  a  few  days  since  on  her  first  \'oyage  to  Molliourno,  and 
her  progi-ess  in  her  now  career  will  be  watched  with  considerable  interest, 
until  the  result  is  ascertained  of  this  practical  application  of  Mr.  Duncan's 
invention,  which  we  consider  must  be  a  vei-y  valuable  auxiliimi  to  sailing 
vessels.    Wo  give,  in  another  column,  the  result  of  a  trial  of  tho  Niagara. 


Trial  Trip  of  the  "Onyx." 

The  twin  screw  steamer  Onyx,  the  launch  of  which  appeared  in  our  last, 
had  her  trial  trip  on  the  13th  ult,  when,  notwithstanding  the  unfavourable' 
state  of  tho  woither  the  ti-ial,  both  as  to  speed,  tho  working  of  the  engines, 
and  the  general  performance  of  the  vessel,  was  very  satisfactoi-y.  The 
engines  of  the  Oyiyx  are  on  the  high  and  low  pressure  principle,  and  it  is 
intended  to  work  them  with  a  pressure  of  60  lbs.  per  square  inch.  It  was. 
found  on  the  trial  that  the  boilers  were  sufficient  to  supply  abimdance  of 
steam  at  that  pressure.  After  the  trial  tho  Onyx  was  taken  up  tho  river  to 
load  for  her  voyage  to  Monte  Video. 

Lau.n'ch  op  the  ''Annie  JIain,"  at  Kelvinhaugh. 

Messrs  Alexander  Stephen  and  Sons,  laimched  on  the  16th  ulto.,  from 
their  yard  at  Kelvinhaugh,  an  iron  saiUng  barque  named  the  Annie  Main 
of  550  tons,  and  A  a  1  at  Lloyds. 

Launch  of  the  Ardgowan  at  Greenock. 

Messrs.  Steele  and  Co.,  launched,  on  the  19th  ult.,  a  fine  ship  of  about 
1,300  tons,  named  the  Ardgowan.  owned,  we  understand,  by  ^Messrs  Hamil- 
ton and  Adams,  Greenock,  and  is  to  be  employed  in  the  East  India  trade. 

Launch  of  the  "Silver  River,"  at  Rutherglen. 

Messrs.  Seath  and  Cormell  have  launched  from  their  yard  at  Rutherglen, 
a  handsome  screw  steamer,  441  tons  register,  intended  for  foreign  service. 
She  has  two  decks,  her  engines,  sui'face  condensers,  &c.,  will  be  in  accord- 
ance with  the  latest  imjorovements,  and  she  is  expected  to  attain  a  high  rate 
of  speed. 

Launch  op  the   "  Black  Prince,"  at  Govan. 

Messrs.  Dobie  and  Co.,  launched  on  the  16th  ulto.,  from  their  yard  at 
Govan,  an  iron  paddle  steamer,  named  the  Black  Prince,  of  about  300  tons 
and  90-horse  power,  the  property  of  Messrs.  Gi'ifBths,  Bros,  and  Co.,  Liver- 
pool. Immediately  after  the  launch  the  vessel  was  towed  down  river  to 
receive  her  engines  which  have  been  made  by  Messrs.  Rankin  and  Black- 
more  of  Greenock. 

Launch  op  the  "Lexnder,"  Whiteinch. 

Mr.  J.  G.  Laurie,  launched  on  the  14th  ulto.,  from  his  yard  at  Whiteinch, 
a  China  clipper  of  the  first  class,  named  the  Leander  ;  she  is  the  property 
of  F.  Somes,  Esq.,  of  London,  and  is  built  on  the  composite  principle,  her 
dimensions  being  length,  between  perpendiculars,  210  feet ;  breadth  of 
beam,  35ft.  2in. :  and  depth  of  hold,  20ft.  S^in. 

Launch  of  the  "  Greata."  at  Whiteinch. 

Messrs.  Barclay,  Curie  and  Co.,  have  launched  from  their  yard  at  AVhite- 
inch,  an  iron  screw  steamer  of  600  tons  register,  for  the  Carron  Company's 
line  of  packets  between  London  and  Grangemouth.  The  Greata,  as  the 
vessel  is  named,  will  be  fitted  with  engines  of  120-horse  power,  nominal 
also  by  Messrs.  Barclay,  Curie  and  Co.  The  Oreata  is  similar  to  the  other 
steamers  constructed  by  this  firm  for  the  same  Une. 

Launch  op  the  "  Helen  Burns  "  at  Port  Glasgow. 

jNIessrs.  Robert  Duncan  and  Co.  launched,  on  the  5th  nit,  from  their  build- 
ing yard,  a  finely  modelled  iron  ship,  named  the  Helen  Burns,  of  the  follow- 
ing dircensions,  viz.: — Registered  tonnage,  800;  length,  185ft.;  breadth, 
32ft.  ;  and  depth  of  hold,  19ft.,  9in.  The  ship  is  owned  by  tho  Albion  Ship- 
ping Company,  of  which  Messrs.  Patrick  Henderson  and  Co.  are  the  repre- 
sentatives. She  is  the  third  vessel  of  similar  tonnage  built  by  Messrs.  Robert 
Duncan  and  Co.  for  the  Albion  Shipping  Companj-,  her  predecessors  being 
the  Helen  Benny,  and  Elizabeth  Fleming.  A  fourth  ship  is  in  course  of 
construction  in  the  yard  of  Messrs.  Duncan  for  the  same  owners.  The  Helen 
Burns  will  be  employed  in  the  Rangoon  and  Moulmain  trade. 

Recent  Shipbuilding  Contracts. 

We  understand  that  ^Messrs.  Robert  Steele  and  Co.,  of  Gi-eenock,  have  con- 
tracted to  build  a  now  iron  ship  of  about  1,200  tons  for  Messrs.  R.  Shank- 
land  and  Co.,  as  a  sister  ship  to  the  Janet  Cowan,  and  intended  for  the  East 
India  trade.  Messrs.  Steele  and  Co.  have  also  contracted  to  build  an  iron 
ship  of  about  1,000  tons  for  Messrs.  Baino  and  Johnston,  intended  for  tho 
East  India  trade. 

Total  Number  of  Vessels  Launched   on    the   Cltde  dueisg  the 
Month  of  August. 

The  total  number  of  vessels  launched  on  tho  Clyde  during  the  month  of 
August  was  twenty-one.  The  tonnage  of  three  out  of  the  eighteen  vessels 
has" not  reached  us  ;  that  of  the  remaining  eighteen  is  12,003  tons.  Of  the 
twenty-one  vessels  fifteen  were  steamers,  all  of  iron,  including  two  steam 
ferry  boats  for  the  Clyde,  eleven  screws,  and  three  paddle  steamers.  Thi-eo 
only  of  tho  twenty-one  vessels  were  sailing  ships,  and  these  were  all  iron 
built. 
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The  following  is  a  copy  of  the  recently  published  tabulated  statement  of 
the  tonnage  of  sailing  and  steam  vessels  which  arrived  in  the  harbour  of 
Glasgow,  viz.,  fur  sailing  vessels,  from  January  1862  to  June  1867,  inclu- 
sive ;  and  for  stoam  vessels,  for  the  last  three  years,  inclusive,  up  to  June  of 
present  year : — 

Saijjng  Vessels. 


1862. 

1863. 

1864. 

1895. 

1866. 

1867. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

January  

February    

March 

45,362 
27,241 
32,475 

33,107 
29,244 
39,328 

35,628 
33,078 
33,945 

26,846 
31,356 
40,069 

30,731 
27,645 
37,968 

24,516 
30,996 
34,532 

1st  quarter 

105,258 

40,792 
36,992 
36,936 

101,679 

37,273 
30,593 
42,381 

102,651 

35,390 
31,433 
45,594 

97,271 

32,026 

43,077 
32,155 

96,344 

31,639 

44,661 
38,174 

90,044 

April   

May 

June    

42,642 
39,224 
35,225 

2nd  quarter    

July 

August    

114,720 

51,637 
46,658 
47,918 

110,247 

44,197 
50,970 
51,804 

112,417 

40,742 
48,523 
42,737 

107,258 

48,736 
45,840 
40,126 

114,474 

39,301 
46,265 
35,219 

117,091 

September  

3rd  quarter > 

October   

Ifovember  

December    

146,213 

55,002 
40,590 
38,066 

146,971 

41,708 
42,905 
34,122 

132,002 

42,872 
43,089 
3a,282 

124,702 

41,133 
39,536 
37,547 

120,785 

43,648 
41,052 
35,799 

4th  quarter 

133,658 

118,735 

120,143 

118,216 

120,499 

Total  tons 

499,848 

477,632 

467,213 

445,447 

552,102 

Steam  Vessels. 
The  number  and  tonnage  of  sailing  vessels  is  far  exceeded,  as  will  be  seen 
fi-om  the  subjoined  table,  by  that  of  the  steam  vessels.  The  decrease  this 
year  on  the  tonnage  and  number  of  ari'ivals,  as  shown  by  the  annexed  table, 
is  to  be  accounted  for,  first,  by  the  change  in  the  measui'ement,  and  second, 
by  the  withdi-awal  of  the  Dumbarton  steamers,  which  when  they  ran  entered 
into  our  harbom-  four  and  five  times  each  day.  To  show  the  effect  which 
the  new  system  of  measurement  has  had  on  the  tonnage  it  may  be  stated 
that  some  of  the  American  liners  have  been  reduced  between  100  and  200 
tons.  The  following  is  the  number  of  aarwals,  and  amount  of  tomiage  for 
the  last  three  years : — 


1864-65. 

1865-66. 

1866-67. 
^i^L         Tonnage. 

July. 

.  1,178 

..     122,757     .. 

.     1,363 

..     144,847 

..     1,339     .. 

148,462 

Aug. . 

..  1,307 

..     132,514     .. 

.     1,410 

..     148,237 

..     1,396     .. 

151,902 

Sept. . 

..  1,168 

..     123,724     ., 

.     1,258 

..     133,864 

..     1,212     .. 

133,844 

Oct.  . 

.      946 

..     102,566     .. 

.     1,079 

..     118,838 

994     .. 

112,336 

Nov. . 

..     777 

..       93,-504     .. 

802 

..       96,482 

..        811     .. 

102,858 

Dec.  . 

.      784 

..       85,466     .. 

824 

..     100,209 

..       786    .. 

89,767 

Jan.  . 

.      712 

78,324     .. 

733 

..       89,597 

575     . . 

81,446 

Feb.  . 

.      680 

72,185     .. 

653 

..       76,923 

596     .. 

77,178 

Mar. . 

.      818 

..       87,918     .. 

953 

..     101,419 

..       678    .. 

90,754 

April 

1,012 

..     106,340     .. 

930 

..     105,515     . 

868  ■ .. 

101,773 

May. 

.  1,226 

..     122,330     .. 

.     1,291     . 

..     136,831     . 

996     .. 

115,259 

June. 

.  1,248 
11,856 

..     133,593     .. 
..  1,261,284-    .. 

1,316     . 
.  12,612     . 

..     147,702    . 

..     1,182     .. 
.    11,433     .. 

128,874 

Total 

..  1,400,464     . 

1,334,453 

SniPBtnLDiNG  AT  Montrose. 
The  first  iron    vessel  built  at  Montrose    was  launched    on    the  30th  of 
August  from  the  yard  of  Messrs.  Joseph  Birnio  and  Co.     The  vessel  is  a 


fine  schooner.  The  Pj'ecursor,  as  she  is  very  siguificantly  uauiod,  is  142 
tons  register,  and  is  intended  for  the  Baltic  trade.  She  is  owuod,  wo  under- 
stood, by  Pi'ovost  Mitchell.  Her  bmlders  are  about  to  lay  down  another  iron 
vessel  immediately,  and  they  have  at  present  on  the  stocks  two  hirge  com- 
posite vessels. 

The  Impeotemexts  in  the  City  or  Edinbueg-h. 

Some  few  months  back  we  devoted  an  article  to  the  then  projected  -Edin-  • 
burgh  improvements,  the  Act  of  Parliament  for  the  carrying  out  of  these 
has  since  been  obtained,  and  the  other  day  the  Town  Council  of  Edinburgh 
formed  itself  into  a  body  of  trustees  for  the  purpose  of  carrying  out  the  pro- 
visions of  the  Act.  The  Lord  Provost,  who  presided,  stated  that  nothing 
could  be  done  in  the  way  of  purchasing  property  under  the  Act  until  Novem- 
ber ;  but  he  might  say  that,  when  they  came  to  consider  the  subject,  he  would 
be  disposed  first  to  proceed  with  the  improvement  of  North  College-street 
and  the  street  from  the  North  British  Railway  Station  to  Leith  Wynd.  By 
showing  Parliament  that  the  town  was  to  do  what  it  could  to  improve  the 
locality  in  which  the  Museum  of  Science  and  Art  was  situated,  an  additional 
argument  would  be  given  for  obtaining  a  vote  to  complete  the  building.  The 
other  street  would  give  sites  for  Trinity  College  Church  and  other  buildings 
and  houses  which  were  in  demand.  Several  members  gave  expression  to 
similar  sentiments  to  those  which  had  fallen  from  the  Lord  Provost,  while 
others  ui-ged  that  it  would  be  better  to  proceed  first  with  the  locaUties  most 
requiring  to  be  cleared  out  in  consequence  of  the  high  death-rate  existing 
in  them.     No  definite  resolution  on  the  matter  was,  however,  adopted. 


SUGA.-R. 

Since  we  adverted  to  this  subject  in  former  numbers  of  The  Aetizan,  we 
find  it  is  engaging  the  attention,  more  and  more,  of  the  buyers,  as  well  as 
the  producers  of  sugar.  If  the  revenue  must  have  a  claim  on  sugar,  let  it 
be  so,  for  we  can  have  nothing  whatever  to  do  with  discussing  that  qiiestion 
here  ;  only  let  the  required  duty  be  levied  without  paralysing  entei-prise, 
The  amputating  blade  need  not  be  designedly  notched.  For  instance,  ©an 
anything  be  more  clumsy  in  design,  or  oft'ensive  to  business  transactions, 
than  the  pei-plexing  duties  which  vary  with  the  shade  of  colour. 

The  sugar-planter  is  discouraged  at  the  outset.  He  produces  a  clean, 
good  sugar,  to  be  taxed  here  more  heavily  than  the  produce  of  his  neighbour' 
who  has  di-ifted  into  dull  routine,  by  indiii'erence.  He  may  escape  bank- 
ruptcy by  getting  into  that  rut  himself.  There  is  no  difficulty  whatever  in 
deciding  the  per  centage  of  sugar  in  a  given  mass,  yet  we  accommodate 
duties  to  the  general  quality,  independent  of  the  saccharic  quality.  It  is. 
thus  that  cupidity  and  caprice  get  introduced  to  the  annoyance  of  those  who 
oppose  them. 

It  is  worthy  of  note,  that  this  fold,  slovenly-made  sugar,  is  produced  at  a 
loss  of  more  sugar  than  is  sold.  Some  gi-owers  desire  to  avoid  this  serious 
loss  of  sugar,  and  they  too  make  a  cleaner  sugar  as  a  consequence.  Suc- 
cess in  this  direction  again  involves  the  cleaner  product  in  a  heavier  duty. 
Hesitation  may  thus  be  induced,  to  be  too  often  followed  by  the  abandon- 
ment of  a  thankless,  profitless  enterprise.  Therefore,  many  West  India 
plantations  exist  only  in  name. 

These  things  are  being  ventOated  daily  by  our  commercial  men,  and  by 
that  portion  of  the  press,  which  more  especially  consults  their  interests. 
The  Produce  Markets  Seview  has  gone  very  fully  and  ably  into  the  subject 
with  abundant  statistics  to  satisfy  the  enquii-er.  Under  such  well  directed 
pressure  in  every  direction,  we  may  hope  for  a  change  that  must  be  bene- 
ficial to  all  concerned.  Meanwhile,  another  struggle  we  see  is  made  to  im- 
prove the  qualitj'  and  the  quantity  of  the  cane-sugar  produce.  The  dailys 
gave  us  an  elaborate  introduction  to  "  the  process  of  Mr.  EJiaggs."  The 
gist  of  the  matter  here,  is,  the  introduction  of  sulphui-ous  gas  into  the  juice. 
From  a  chymical  point  of  view,  the  idea  is  an  excellent  one  ;  from  a  com- 
mercial and  economic  point,  much  depends  on  the  how  it  is  done.  Cyder 
we  aU  know,  is  often  treated  with  this  same  gas,  but  with  very  questionable 
success,  when  the  flavour  of  sulphui'etted  hydrogen — or  rotten  eggs — is  re- 
tained. However,  it  is  plain  that  Mr.  K.  has  been  studying  his  subject 
practically,  and  at  the  proper  place.  As  he  evidently  desires  success, 
he  must  go  on  to  discover  an  easier  and  less  questionable  pro- 
cess. We  are  perfectly  aware  that  it  is  to  be  done.  We  have 
seen  an  increased  product  of  50  per  cent.,  of  a  first  class  sugar,  from  rat- 
eaten  canes  collected  after  "  the  cutting "  was  finished.  It  was  a  chal- 
lenge. 

As  Mr.  Knaggs  progresses,  he  will  certainly  see  room  for  a  great  improve- 
ment also  in  our-  sugar  miUs.  We  enjoy  a  positive  veneration  for  antiquity 
yet  not  enough  to  pei-petuato  ovx  old  style  of  mill,  nor  the  old  process  and 
its  knick-knacks.  Experience  dictates  a  change,  and  the  time  for  these 
changes  is  fast  approaching. 

"Let  us  aid  it  all  we  can." 

We  perfectly  agree  with  Mr.  K.  on  the  vile  u.se  of  lime  in  sugar  making, 
which  is  nick-named  "tempering,''  it  should  be  more  properly  tampering. 
It  is  about  as  outrageous  as  Leibig's  imfortimate  expression  "  the  food  of 
plants,"  which  has  been  as  heedlessly  perpetuated  as  the  Frenchman's 
"  temper." 
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THE     STEAMSHIP    "UNION." 


The  following  Abstract  of  log  of  S.S.  Union  (gross  tonnage  2876), 
belonging  to  the  Norddeutscher  Lloyd,  of  Bremen,  built  and  engined  by 
Messrs.  Caird  and  Co.,  of  Greenock,  and  which  left  New  York  for 
Southampton,  11th  July,  1867,  at    3.45  p.m.,  will  proye   of  interest  to 


our  readers  as  being  a  highly  creditable  performance  worth  recording. 
Messrs.  Caird  and  Co.  have  for  many  years  been  celebrated  for  the 
success  attained,  by  them  in  combining  the  making  of  excellent  and 
economical  steam  machinery  with  the  building  of  first-class  ships. 


- 

Bevolations 
per  day. 

Distance  by 
observatiOD. 

Revolutions 
per  minnte. 

Mean 

Pressure 

in 

Engine-room. 

Expansion". 

Vacuum. 

Coal 
per  day. 

Latitude. 

Longitude. 

Wind. 

July  12 

66,326 

266 

51-4 

22 

14 

25 

54 

i)  k 

68      4' 

Free  light  breeze. 

»    13 

73,045 

316 

51-8 

23^ 

JJ 

„ 

57 

41     41 

61     10 

Beam  S,        do.        Fog. 

„    14 

73,010 

342 

51-78 

24 

13-14 

J) 

57 

42    44 

53    36 

Beam  S,        do.        Fog, 

»    16 

74,040 

316 

62-5 

25 

13 

» 

58 

43    56 

46    33 

Beam            do. 

„    16 

71,889 

323 

51- 

23 

1312 

>3 

56 

46      3 

39    35 

Free  light  breeze. 

«    17 

73,160 

315 

51-8 

24 

1213 

JJ 

57 

48    29 

32    44 

Free,  very  light. 

„    18 

73,710 

319 

52-4 

24 

13 

73 

57-h 

49    38 

24    47 

N.  Beam,      do. 

„    19 

73,350 

306 

52. 

24 

13 

24 

5n 

49      6 

16    55 

Calm,  and  on  bow  do. 

«    20 

73,170 

342 

52- 

24 

13 

23 

57 

49    12 

8     10 

Beam.     Fresh  breeze. 

»    21 

60,090 

270 

24 

13 

)J 

48 

Needles 

8  a.m. 

Free  light  breeze. 

Passed  the  Needles  on  21st  July,  1867,  at  8  a.m.    Average  speed  13'72  knots. 


The  records  of  steamship  performances  collected  by  the  British 
Association  Committee,  give  some  excellent  examples  of  the  successful 
voyages  of  numerous  steamships  constructed  and  engined  by  this  firm, 
and  when  Messrs.  Russell,  Raukine,  and  others,  appointed  last  year  by 
the  British  Association,  at  Nottingham,  complete  their  iuvestigations  in 


the  performances  of  the  various  steamships,  of  which  returns  were  pub- 
lished by  the  Steamship  Committee,  it  is  believed  that  those  supplied  by 
Messrs.  Caird  and  Co.,  will  show  very  satisfactorily  in  comparison  with  the 
performances  of  ships  built  and  engined  by  any  other  Clyde,  Thames,  or 
Mersey  firm. 


SMITH'S   PATENT    RAILWAY  WHEEL. 

The  accompanying  wood-cut  shows  a  cross  section  of  an  elastic  or  sus- 
pended railway  wheel,  patented  by  Mr.  George  Smith,  jun.,  late  of  Belfast. 
This   wheel  is  designed  to  obviate   the  ex- 
cessive hammering  which  takes  place  between 
the  ordinary  rigid  wheels  and  the  rails,  which 
is  such  a  fruitful  source  of  wear  and  tear, 
especially  at  high  speeds,  and  also  to  facili- 
tate the  passing  over  curves  without  sliding 
or  skidding  of  the  wheels  and  torsion  of  the 
^^__^^       axles.     This  object  is  effected  by  suspending 
;'^'^^^^^^^^^PP     the  axle  from  the  top  of  the  wheel  by  means 
"^  "^  1<^r       of  an  elastic  steel  ring,  which  allows  for  any 

inequality  in  the  rail  or  tyre ;  while  at  the 
same  time  the  tyre  is  free  to  revolve  inde- 
pendently of  the  body  of  the  wheel.  The 
way  in  which  this  object  is  accomplished  will 
be  easily  understood  by  referring  to  the  an- 
nexed wood-cut.  A,  is  the  tyre  into  which 
one  of  the  wrought  iron  flanges  B  is  let  in 
and  welded  over.  0,  a  spring  steel  hoop, 
a  little  larger  in  diameter  than  the  flanges  on 

B,  but  less  than  the  inside  diameter  of  the 
tyre,  is  then  put  in  its  place.  The  rim  of  the 
body  of  the  wheel  D  (which  may  be  of  any 
usual  pattern),  a  little  smaller  than  the  hoop 

C,  is  then  fitted  in,  and  the  whole  held  in 
place  by  the  second  flange  B  being  welded  in 
the  tyre. 

It  wiU  be  seen  that,  by  this  arrangement, 
the  weight  of  the  carriage  and  body  of  the 
wheel  D  is  borne  by  the  steel  hoop  C,  which 
in  its  turn  is  suspended  from  the  top  of  the 
wheel  by  the  flanges  B,  B.  Thus,  any  irre- 
gularities in  the  road  are  compensated  for  by 
the  play  of  the  steel  spring  C  in  the  space  F, 
while  the  tyi-e  is  free  to  revolve  independently 
of  the  wheel  D. 

We  understand  that  a  truck  fitted  with 
these  wheels  has  been  running  for  some  time  on  the  North  London  Railway, 
and  also  another  on  the  Great  Western  Railway,  and  have  given  general 
satisfaction. 


OPENING  OF  THE  BARROW  DOCKS. 

The  introduction  of  the  Bessemer  process  for  making  steel  has  raised  the 
little  hamlet  of  Barrow-in-Furness  to  a  town  of  20,000  inhabitants,  and  there 
is  every  prospect,  from  its  geographical  position  and  rising  importance,  that 
this  number  will  be  doubled  in  a  comparatively  short  time.  The  rapidity 
with  which  the  town  has  been  developed  is  entirely  owing  to  the  existence  of 
the  hematite  iron  mines  in  the  neighbourhood,  and  no  iron  in  the  world  is  so 
pure  and  suitable  for  the  Bessemer  process  as  the  Barrow  hematite. 

The  value  of  this  particular  sort  of  ore  has  risen  high  in  the  market,  and 
as  a  natural  consequence  Barrow  soon  saw  the  commencement  of  the  mag- 
nificent Hematite  Steel  Works,  where  the  furnaces  are  for  ever  roaring  and 
flaming  all  the  days  and  all  the  nights  of  the  week.  To  these  works  the 
gi-eat  firm  of  Messrs.  Schneider,  Hannay,  and  Co.  transferred  their  ii-on 
works.  The  buildings,  already  far  larger  than  any  others  in  the  kingdom, 
are  yet  not  more  than  half  the  size  they  are  vdtimately  intended  to  be.  The 
entire  supply  of  ore  comes  from  the  company's  mines  at  Dal  ton,  which  is 
close  by ;  indeed,  the  supply  is  so  ample  that,  after  furnishing  the  material 
for  all  the  furnaces,  a  considerable  quantity  remains  for  exportation  to 
Wales  and  elsewhere.  The  skilled  artisans  employed  in  the  works  are 
upwards  of  1,500  ;  and  though  there  were  six  furnaces  at  work,  which  made 
more  iron  in  less  time  than  had  ever  been  known  before,  or  has  been  knovim 
since,  viz.,  14,000  tons  in  fourteen  consecutive  days.  The  total  number  of 
furnaces  is  eleven,  two  of  which  are  constantly  at  work,  and  they  turn  out 
about  4,000  tons  of  pig  iron  a  week.  In  another  way,  the  marvellous  in- 
crease in  the  business  of  the  district  generally  may  be  traced.  In  1847  the 
Fm-ness  Railway  was  opened,  and  103,768  tons  of  iron  ore  were  carried  by 
it.  In  1857  it  had  increased  to  562,095  tons ;  in  1863  to  621,525  tons,  of 
which  406,612  tons  were  sent  to  Barrow  alone  for  shipment  and  consurnp- 
tion.  Last  year  the  ore  raised  in  the  district  was  683,774  tons,  of  which 
501,954  tons  were  manufactured  at  home.  These  few  figures  wiU  suffi- 
ciently explain  to  our  readers  how  and  why  it  is  that  Barrow  now  bids  fair 
to  rise  into  the  rank  of  a  place  in  the  first  importance,  and  that  it  has  been 
found  necessary  to  construct  the  fine  docks  which  wore  opened  on  the  20th 
of  September. 

The  docks  are  constructed  to  accommodate  an  extensive  trade  and  the 
largest  vessels.  The  entrance  is  60ft.  wide,  the  depth  of  water  mamtainod 
in  the  dock  is  22ft.,  the  store  quays  are  H  niilos  in  length,  the  water  area 
of  the  dock  and  timber  yard  is  105  acres,  the  wharves  adjoining  the  docks 
are  100  acres  in  extent,  and  warehouses,  with  four  storeys,  and  a  floor  area 
of  17,000  square  yards,  abut  on  the  docks.  When  completed,  they  will  ex- 
tend 'from  Crow's  Nest  Point  to  Cunninger  Point,  and  be  admirably  adajited 
for  the  accommodation  of  vessels  of  all  sizes.     Being  sheltered  by  Waluey 
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Island,  the  water  will  be  comparatively  smooth  in  the  roughest  weather. 
The  Devonshire  Dock,  which  is  named  after  the  Duke  of  Devonshire  (the 
chairman  of  the  Fumess  Railway  board  of  directors),  is  30  acres  in  extent, 
and  between  40  and  50  vessels  have  already  been  brought  into  it  for  the 
purpose  of  receiving  and  discharging  cargoes.  The  Buccleuch  Dock  has 
a  water  area  of  33  acres,  but  it  is  not  expected  to  bo  completed  until  next 
spring.  It  is  also  named  after  one  of  the  directors — the  Duke  of  Buccleuch 
and  Queensberry.  On  what  is  known  as  Old  Barrow  Island,  which  immedi- 
ately adjoins  the  docks,  there  are  extensive  sites  for  shipbuilding  yards  ;  and, 
from  the  numerous  applications  which  have  been  made  respecting  those 
sites,  there  is  every  prospect  that  at  no  distant  period,  a  satisfactory  amount 
of  business  will  be  done  in  the  iron  shipbuilding  line.  Barrow  will  enjoy  an 
advantage  over  many  towns  in  regard  to  this  branch  of  trade,  inasmuch  as 
the  ateel  plates  required  lor  vessels  may  be  made  on  the  spot,  by  which  a 
saving  in  carriage  will  be  effected.  Around  the  island  there  will  be  some- 
thing like  ten  miles  of  sidings,  and  every  convenience  for  the  shipping 
interest  as  well  as  for  the  various  trades  to  be  carried  on.  It  is  thought  not 
imlikely  that,  with  a  view  of  giving  employment  to  children,  a  rope  and  a 
flax  trade  will  be  introduced.  A  very  large  business  is  also  expected  to  be 
done  in  the  timber  trade.  The  necessaiy  hydraulic  capstans  and  cranes 
are  provided  on  the  quays.  These  and  the  engines  to  work  them  have  been 
erected  by  Sir  William  Armstrong  and  Company.  Extensive  warehouses 
are  being  completed  for  the  general  trade,  and  rails  are  laid  right  up  to 
them.  As  soon  as  the  finishing  stroke  has  been  given  to  the  work  con- 
nected with  the  Devonshire  Docli,  stops  will  be  taken  to  enclose  the  Buc- 
cleuch Dock,  by  forming  an  embankment  at  the  Salthouse  end  of  the  port. 
From  1,500  to  2,000  men  have  been  regularly  employed  in  their  formation. 
The  engineers  of  this  gigantic  undertaking  are  Messrs.  M'Lean  and  Stile- 
man,  of  London ;  and  the  contractors  are  Messrs.  Brassey  and  Field. 


REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


A  Treatise  on  the  Sereto  Propeller,  Screw  Vessels  and  Screw  Engines,  as 
adapted  for  Purposes  of  Peace  and  War ;  with  Notices  of  other  Methods 
of  Propulsion,  Tables  of  the  Dimensions  and  Performance  of  Screw 
Steamers,  and  Detailed  Specifications  of  Ships  and  Engines.  By  John 
BouBNE,  C.E.,  author  ot  "A  Treatise  on  the  Steam-Engine,"  "A 
Catechism  of  the  Steam-Engine,"  "A  Handbook  of  the  Steam-Engine," 

■  &c.  A  new  edition,  being  the  third ;  pp.  556,  with  54  plates,  and  287 
woodcuts.     4to.     London  :  Longman  and  Co. 

Although  the  second  edition  of  this  work  was  exhausted  more  than  ten 
years  ago,  Mr.  Bourne  states  that  he  has  been  unwilling  to  issue  the  Third 
until  he  had  at  his  disposal  the  time  necessary  for  its  thorough  revision  ; 
and  as  it  is  only  within  the  last  two  years  that  he  has  been  able  to  com- 
mand this  leisure,  the  design  has  necessarily  until  now  remained  in 
abeyance.  The  revision,  however,  which  the  work  has  at  length  under- 
gone is  so  complete  as  to  have  rendered  it  substantially  a  new  one;  and 
the  volume  has  grown  in  dimensions  in  the  process  of  improvement  until 
it  is  now  twice  the  size  that  it  was  at  first.  Among  other  amplifications, 
the  historical  part  has  been  continued  down  to  the  present  time;  and  as 
Mr.  Bourne  expresses  the  opinion  that  it  is  not  unlikely  that  the  Screw 
may  hereafter  he  superseded  by  other  modes  of  propulsion,  he  has  intro- 
duced notices  of  such  other  expedients  as  are  either  most  promising  or 
most  remarkable.  The  progress  of  scientific  research  in  connection  with 
the  screw  has  been  described  and  analysed;  all  the  chapters  have  been 
transformed  and  extended ;  a  new  chapter  on  war  vessels  has  been  added  ; 
and  the  appendix  has  been  enriched  by  practical  specifications  of  ships 
and  engines,  and  other  documents  of  value.  Before  closing  the  volume 
the  author  determined  to  add  to  its  completeness  by  a  full  notice  of  the 
screw-propelling  machinery  brought  together  at  the  Paris  Exhibition  of 
1867.  With  this  view  he  has  spent  several  months  in  examining  the 
machinery  collected  in  Paris  during  the  present  year.  The  latest  efibrts 
at  improvement  which  have  been  made  by  different  nations  in  this  par- 
ticalar  department  of  the  arts  have  been  examined  by  him,  and  the  results 
are  recorded  in  a  postscript.  We  observe  that  Mr.  Bourne  has  formed  a 
very  unfavourable  opinion  of  the  species  of  engine  which  M.  Du  Puy  de 
Loaie  has  designed  for  the  French  Navy  as  he  regards  it  as  heavy,  complex, 
bulky,  and  liable  to  the  very  serious  objections,  that  if  any  part  of  any  of 
the  three  engines  of  which  the  combination  is  composed  goes  wrong,  the 
whole  will  he  disabled,  and  also  that  there  is  no  power  ot  working  with 
full  steam  on  emergencies,  so  that  the  vessel  if  temporarily  pressed  may 
be  able  to  increase  her  speed.  M.  de  Lome's  arrangement  consists  in  the 
combination  of  a  single  high  pressure  cylinder  with  two  low  pressure 
cylinders,  and  when  two-ihirds  of  the  stioke  of  the  high  pressure  piston 
has  been  completed,  the  steam  is  let  into  the  low  pressure  cylinders  and 
thereafter  expands  in  the  whole.  There  is  no  power  of  using  more  steam 
however,  direct  from  the  boiler  than  the  high  pressure  cylinder  measures 
out,  and  if  any  part  of  any  engine  is  disabled  so  as  to  prevent  that  engine 
from  working,  the  whole  combination  will  be  disabled,  as  the  remaining 
«ngines  will  be  unable  either  to  receive  or  dispose  of  the  steam.    These 


are  certainly  enormous  oversights,  and  it  would  have  been  much  better  if 
M.  Du  Puy  de  Lome,  instead  of  adventuring  into  the  region  of  improve- 
ment, aa  he  imagined,  had  accepted  his  proper  position  and  rested  content 
with  imitating  what  had  been  done  by  more  competent  men  elsewhere. 
It  is  likely  enough  that  Mr.  Bourne's  exposure  of  these  faults  will  have 
the  effect  of  imposing  a  salutary  check  upon  M.  de  Lome's  aberrations 
and  save  the  French  navy  from  being  some  day  caught  in  a  trap  by  the 
discovery  of  vital  defects  just  at  the  moment  its  services  are  required. 
The  whole  design  of  that  navy,  Mr.  Bourne  says,  is  bad.  The  armour  is 
too  thin  to  be  of  any  avail  against  modern  ordnance,  and  it  was  a 
mistake  to  apply  armour  upon  wooden  hulls.  The  guns  are  inadequate, 
and  the  engines  bad.  The  vessels,  moreover,  are  too  blunt  to  be  suitable 
for  high  speeds.  Our  own  war  vessels  are  no  doubt  faulty  too,  but  only 
in  the  hulls,  and  not  in  the  engines,  and  there  are  symptoms  of  the 
Admiralty  emerging  from  its  past  faults  by  the  adoption  of  the  Monitor 
system  of  construction — a  result  imputable  mainly  to  the  public  discussion 
that  for  some  time  has  been  going  on  upon  this  subject.  In  France,  how- 
ever, the  official  mind  is  very  much  left  to  itself,  and  hence  it  fails  to 
perceive  fallacies  which  have  elsewhere  been  exploded. 

It  is,  of  course,  impossible  within  the  narrow  limits  to  which  these  re- 
marks must  be  confined,  that  >ve  can  follow  Mr.  Bourne  very  far  in  the 
disquisitions  of  which  this  large  volume  is  made  up,  and,  in  fact,  we  can 
do  little  more  than  indicate  the  principal  contents  of  the  work.  lu  the 
previous  editions  Mr.  Bourne  laid  down  various  imponant  doctrines  in 
connection  with  screw  vessels,  which  have  now  been  generally  accepted  by 
engineers,  and  are  employed  to  regulate  engineering  practice.  Of  these, 
one  was  that  ships  should  be  built  on  the  principle  of  a  hollow-girder,  in 
regard  to  strength,  and  that,  consequently  the  deck  should  be  strong 
enough  to  balance  the  bottom.  Another  very  important  doctrine,  first 
propounded  by  Mr.  Bourne  in  a  former  edition  of  this  work,  is  that  the 
resistance  of  ships  is  mainly  produced  by  the  friction  of  the  bottom  on 
the  water,  and  he  also  pointed  out  that  the  water  lines  of  a  ship  should  be 
such  as  are  produced  by  the  action  of  a  pendulum,  or,  in  other  words,  that 
the  progressive  areas  of  cross-section  at  successive  frames  should  follow  the 
parabolic  law  now  adopted  in  the  best  vessels.  He  further,  fifteen  years 
ago,  pointed  out  the  great  importance  of  deeply  immersing  the  screw  in  the 
water, — a  condition  since  made  good  use  ot  by  Mr.  Reed  to  compensate 
for  the  evil  of  the  too  great  bluntuess  of  his  ships.  Mr.  Bourne  was  also 
the  ifirst  to  introduce  the  system  of  balancing  the  momentum  of  the 
working  parts  of  screw  engines  by  counterweights.  In  the  present  edition 
of  his  work  he  gives  a  new  explanation  of  the  phenomenon  of  negative  slip. 
He  also  shows  how  much  of  the  power,  at  present  thrown  away  in  t'ne 
propulsion  of  vessels  may  be  recovered  and  utilised,  and  there  is  little  doubt 
that,  by  following  his  prescriptions,  any  desired  speed  may  be  obtained  with 
much  less  power  than  would  otherwise  be  necessary.  Nor  does  he  confine 
his  elucidations  to  the  action  of  the  screw  alone.  He  also  treats  of  other 
modes  of  propulsion,  some  of  which  he  believes  will  yet  supersede  the 
screw.  He  has  small  hopes,  however,  of  propulsion  by  a  jet  of  water, 
such  as  has  been  employed  in  the  Water  Witch. 

The  following  are  the  titles  of  the  different  chapters  of  the  work  : — 
Historical  account  of  the  origin  and  progress  of  screw  propulsion  ;  Ifrac- 
tical  introduction  of  the  screw  propeller ;  Scientific  principles  concerned 
in  the  operation  of  screw  vessels ;  Comparative  efficiency  of  the  screw  and 
paddle  as  a  propeller ;  Comparative  merits  of  screws  of  different  kinds ; 
Screw  vessels  for  purposes  of  commerce ;  Screw  vessels  for  purposes  of  war ; 
Comparison  of  different  kinds  ot  screw  engines  ;  Details  ot  the  construction 
of  screw  engines  and  ships  ;  and  Recapitulation  of  doctrines  and  conclusions. 

These  titles  are  much  the  same  as  the  titles  of  the  chapters  in  the 
former  editions.  But  all  the  chapters  have  been  greatly  improved  and 
amplified.  Of  the  appendix  the  titles  of  the  component  papers  are  as 
follows : — Dimensions  of  screw  steam  vessels  in  her  Majesty's  Navy  ;  Per- 
formance of  screw  steam  vessels  in  her  Majesty's  navy ;  Explanation  of 
tables  of  dimensions  and  performance  of  screw  vessels ;  Results  of  experi- 
ments made  with  the  French  screw  steamer  Pelican;  Account  of  the 
performance  of  the  United  States  screw  steamer  San  Jacinto ;  Screw 
and  paddle  vessels  on  the  Atlantic ;  Comparison  of  the  screw  steamer 
San  Jacinto  and  paddle  steamer  Saranac ;  On  the  introduction  and  pro- 
gressive increase  of  screw  propulsion  in  the  navy ;  Performance  of  screw 
steamers  in  her  Majesty's  navy  up  to  March,  1865 ;  Armour-clad  ships 
of  France  and  England;  French  armour-plated  ships;  English  armour- 
plated  ships;  Specification  of  screw  steam  vessel  Alma,  constructed  by  J. 
Bonrne  and  Co. ;  Specification  of  screw  steam  vessel  Azof,  constructed 
by  J.  Bourne  and  Co. ;  Specification  of  screw  steam  vessel  for  the 
Peninsular  and  Oriental  Company ;  Prices  of  screw  steam  vessels ; 
Admiralty  returns  of  dimensions  and  performance  of  war  vessels ;  Lloyd's 
rules  for  iron  steamers  and  iron  sailing  ships;  Specification  of  engines 
and  boilers  of  American  war  steamer  Uassalo. 

The  plates,  which  are  engraved  in  the  first  style  of  art  are  as  follows: 
— Portiaits  of  J,  Bourne,  F.  P.  Smith,  and  J.  Ericsson  ;  Comparative 
forms  of  fore  bodies  of  steamers  Salamis  and  Helicon;  Dynamometer 
diagrams  taken  in  the  Rattler ;  Indicator  diagrams  taken  in  the  Mattler ; 
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Mangin's  screw  as  fitted  to  steamer  Favourite;  Machin-jry  of  water-jet 
propelled  steamer  Waterwitch  :  Lines  of  screw  steamers  Fairy  and  Faon ; 
Lines  of  yacht  Fire  Queen,iindo{  Biche  and  Sentinelle  ;  Lines  of  steamers 
European  and  Frankfort ;  Lines  of  steamers  Battler  and  Great  Britain ; 
Vertical  and  horizontal  section  and  builder's  lines  of  steamer  Great 
Fastern ;  Screw  steamer  for  navigating  canals ;  American  turret  vessels 
Chiclcsaw  and  Nauset ;  Cross  section  of  American  Monitor  iron-clad 
Dictator ;  American  torpedo  vessel  Spuyten  Duyvel ;  Engines  of  screw 
steamers  Fairy  and  Faon;  Comparative  view  of  geared  screw  engines; 
End  elevation  of  engines  of  steamer  Plumper;  Engines  and  boilers  of 
screw  steamer  Fire  Queen ;  Ground  plan  and  end  view  of  engines  of 
steamer  Fire  Queen,;  Engines  of  steamers  City  of  Glasgoiv,  City  of 
Manchester,  and  Glasgow;  Engines  of  screw  steamer  Correo  ;  Compara- 
tive view  of  direct-acting  screw  engines ;  Engines  of  American  war 
steamer  Princeton ;  Vertical  and  horizontal  sections  of  after  body  of 
steamer  Pomone ;  Section  and  plan  of  engines  of  steamer  Ampliion ; 
Engines  and  boilers  of  screw  steamer  Wasp ;  Vertical  and  horizontal 
sections  of  after  body  of  Ajax ;  Cross  section  of  steamer  Great  Eastern 
at  paddle  engines  ;  Paddle  engines  of  steamer  Great  Eastern  (perspective 
view);  Elevation  of  engines  of  screw  gunboat  Shearwater;  Engines  of 
Warrior,  Black  Brinoe,  Achilles,  Minotaur,  &c. ;  Sections  and  plan  of 
engines  of  ste.Sivaev  Agincourt ;  Elevation  and  end  view  of  engines  of 
steamer  Lord  Clyde;  Section  and  ground  plan  of  engines  of  steamer 
Surat;  End  view  of  engines  of  Russian  iron-clad  Pervenetz ;  Front  eleva- 
tionof  engines  of  screw  steamer  Mataura  ;  Engines  of  steamers  Pereire  and 
Villede  Paris  ;  Engines  of  American  monitor  Monadnoclc ;  Engines  of  Ame- 
rican steamer  Hassalo;  and  Engines  of  yacht  Kingston,  by  D.  Thomson, 

These  recapitulations  will  give  our  readers  some  slight  idea  of  the  more 
important  contents  of  this  important  volume,  which  is  substantially  a  new 
work  and  brings  the  subject  up  to  the  highest  point  of  development  it  has 
yet  attained. 

1/ Indispensahile  (pel  commerico)  Rivista  mensile  legale-commeroiale  del 
'Regno  d'' Italia,  ^c.  The  "  Indispensabile"  journal  of  commerce,  a 
monthly  review  of  commerce  and  jurisprvidence,  devoted  to  the  pro- 
tection and  recording  the  progress  of  the  trading  interest  in  the  kingdom 
of  Italy.  Edited  by  Atjgusto  LossA.  Turin,  1867.  Vol.  i.,  Nos.  1  and2. 
During  the  seven  years  that  have  elapsed  since  the  amalgamation  of  the 
various  kingdoms  and  duchies  of  Italy  into  one  commonwealth,  public 
works,  commerce,  and  industry  theretofore  hemmed  in  and  neutralised  by 
interior  custom  barriers,  and  by  the  narrow-minded  commercial  policy  of 
the  former  governments,  have  advanced  and  developed  themselves  rapidly 
-throughout  the  peninsula,  owing  chiefly  to  the  general  adoption  of  the 
free-trade  system,  to  a  limited  extent,  which  was  first  inaugurated  by  the 
Piedmont,  and  successively  extended  over  the  United  Kingdom.  In 
none  of  the  countries  of  Continental  Europe  a  knowledge  of  the  importance 
of  the  freedom  of  commerce  and  labour,  first  systematisod  by  Adam 
Smith,  and  subsequently  carried  through  in  Great  Britain,  by  the 
strenuous  efforts  of  Cobden,  Peel,  Gladstone,]  and  others,  has  been  so 
consistently  propagated,  and  so  successfully  established  as  in  United  Italy. 
The  restrictions  imposed  by  the  former  sectional  governments  upon  foreign 
commerce,  by  means  of  onerous  protective  duties,  having  now  all  but 
vanished,  and  a  rational,  strictly  fiscal  tariff  having  been  substituted 
therefore,  the  condition  of  public  works,  commerce,  and  industry,  through- 
out the  peninsula  is  rapidly  improving,  and  promises  to  become  still  more 
flourishing,  as  soon  as  the  final  consolidation  of  the  whole  territory  be 
effected,  the  present  paper  currency  done  away  with,  and  thorough  good 
faith  practised  towards  foreigners  employing  capital  and  talent  in  Italy. 

Hitherto,  the  interests  of  commerce  in  Italy  have  been  represented 
only  by  the  political  daily  journals,  and  by  special  local  organs,  as  the 
Commercio  di  Geneva,  II  Corriere  Mercantile,  II  Sole,  and  several  others ; 
the  want  of  a  publication  devoted  to  these  interests  for  the  whole  of  the 
peninsula  has  long  been  felt,  and  is  now  efiiciently  supplied  by  our  new 
contemporary,  the  Indispensalile,  whose  appearance  we  hail  with  m\ich 
satisfaction.  Phis  journal  forms  a  compilation  of  all  facts  and  figures 
relating  to  both  tlie  interior  and  foreign  commerce  of  the  kingdom ;  it 
contains,  in  each  monthly  number,  complete  publications  of  concessions 
for  public  works  granted  or  applied  for  to  the  Italian  Government  ; 
lists  of  patents  for  inventions;  lists  of  all  cases  of  bankruptcy  and 
compositions,  reports  on  law  cases  and  other  \)roceedings  connected 
with  public  works,  commerce,  and  industry ;  records  of  all  matters 
relating  to  banking,  insurance,  commercial,  and  industrial  partner- 
ships, custom  duties,  railways,  electric  telegraphs,  &c. ;  a  special 
departinent  is  devoted  to  navigation,  and  periodical  statements  of  the 
imports  and  exports  are  promised.  'i'ho  Pronti  avvisi,  or  "  passing 
notices,"  appear  in  weekly  supplements  when  necessary.  Each  number 
of  the  Indispensahile  contains  forty-eight  closely  printed  octavo  piiges. 
lu  the  two  first  issues  we  have  before  us,  the  promises  given  in  the 
prospectus  are  fully  redeemed,  and  we  have  no  doubt  this  publication 
will  succeed  in  becoming  a  "guide  and  adviser"  to  all  persons  interested 
in  thepublic;works,and  the  commerce  and  industry  of  the  kingdom  of  Italy. 


LATEST   PRICES   IN  THE   LONDON   METAL  MARKET. 


COPPER. 

Best  selected,  per  ton    

Tough  cake  and  tile  do.    ... 
Sheathing  and  sheets  do.  ..., 

Bolts  do , 

Bottoms  do 

Old  (exchange)  do 

Burra  Burra  do 

Wire,  per  lb 

Tubes  do 


BRASS. 

Sheets,  per  lb 

Wire  do 

Tubes  do 

Yellow  metal  sheath  do.    ,. 
Sheets  do 


SPELTER. 
Foreign  on  the  spot,  per  ton 
Do.  to  arrive  


ZINC. 
In  sheets,  per  ton  

TIN. 
English  blocks,  per  ton..,. 
Do.  bars  (in  barrels)  do.    . 

Do.  refined  do 

Bancado 

Straits  do 


TIN   PLATES.* 
IC.  ch.arcoal,  1st  quality,  per  box 

IX.  do.  1st  quality  do 

IC.  do.  2nd  quality  do 

IX.  do.  2nd  quality  do 

IC.  Coke  do 

IX.  do.  do 

Canada  plates,  per  ton 

Do.  at  works  do 


IRON. 
Bars,  Welsh,  in  London,  per  ton    .. 

Do.  to  arrive  do 

Nail  rods  do 

Stafford  in  London  do 

Bars  do.  do. 

Hoops  do.  do 

Sheets,  single,  do 

Pig  No.  1  in  Wales  do 

Refined  metal  do 

Bars,  common,  do 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

Do.  Swedish  in  London  do 

To  arrive  do 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

Do. No.  Sand  4  f.o.b.  do 

Railway  chairs  do 

Do.  spikes  do 

Indian  charcoal  pig  in  London  do. 

STEEL. 
Swedish  in  kegs  (rolled),  per  ton.,.. 

Do.  (hammered)  do 

Do.  in  faggots  do 

English  spring  do 

Quicksilver,  per  bottle 

LEAD. 

English  pig,  common,  per  ton 

Ditto.  L.B.  do 

Do.  W.B.  do 

Do.,  ordinary  soft,  do.f 

Do.  sheet,  do 

Do.  red  lead  do... 

Do.  white  do 

Do.  patent  shot  do. 
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•  At  tho  works  Is.  to  Is.  6d.  per  box  less. 

t  A  Derbyshire  quotation,  not  generally  known  in  (ho  Loudon  market. 
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NOTES  AND  NOVELTIES. 


MISCELLANEOUS. 

Witsoir's  New  Cestbal  Fire  Bkeech-loading  Kieles. — Mr.  Thomas  AVilson,  of 
Birming-ham,  has  just  submitted  his  new  breech-loading  rifle,  which  appears  the  most 
simple," direct,  and  amazingly  rapid  action  ever  witnessed.  The  action  itsell'  consists 
simply  of  a  plug  sliding  longitudinally  in  the  rear  of  the  barrel.  The  mere  withdrawal  of 
the  plug  suffices  to  open  the  breech,  extract  the  cartridge  case,  and  completely  expel  it 
from  the  chamber.  On  a  fresh  cartridge  being  introduced  the  plug  is  simply  driven  home 
by  the  hand,  and  thns,  by  two  simple  movements,  the  entire  working  of  the  action  is 
effected,  and  all  that  is  required  for  opening,  clearing,  loading,  locking,  and  securely  fixing 
the  brocch  for  firing  is  accomplished,  and  so  rapidly  and  certainly  are  these  movements 
performed  that  the  rifle  can  be  loaded  and  fired  twenty  times  in  one  minute.  The  entire 
mechanism  (except  the  trigger)  tor  locking  and  discharging  the  rifle  is  situated  in,  and 
carried  by,  the  moveable  plug,  which  appears  strongly  and  neatly  made,  and  can  be  de- 
tached from  the  breech  in  a  moment  when  required  fur  clearing  or  other  purpo.ses. 
Another  very  important  feature  in  this  rifle  is,  in  its  entire  freedom  from  cocks,  leverSjhinged 
blocks,  and,  in  fact,  every  kind  of  projection  about  its  rear,  which  makes  it  exceedingly 
smooth  to  handle,  and  at  the  same  time  grcatly  reduces  its  cost,  and  faeiUtates  its  com- 
plete and  rapid  manufacture  by  machinery.  Mr.  Wilson,  we  are  informed,  is  applying 
the  same  action  to  his  new  needle  or  self-clearing  cartridge  breech-loader,  which,  requir- 
ing no  cartridge  extractor,  can  be  made  cheaper,  and  fired  even  more  rapidly  than  his 
draw  cartridge  breech-loader  just  described.  The  self-clearing  cartridge  breech-loader 
has  recently  been  under  trial  by  the  ordnance  committee  at  Woolwich,  and  reported  the 
most  simple  and  rapid  breech-loader  yet  tried.  The  ammunition  for  this  gun  is  exceed, 
ingly  simple  and  compact,  and  only  half  the  weight  and  cost  of  the  Boxer  cartridge. 

The  inhabitants  at,  and  near,  the  Cape  ot  Good  Hope  are  bestirring  themselves  beyond 
the  stolidity  of  the  Dutch  Boer,  and  reaping  the  fruit  of  industry.  .\t  about  two  miles 
from  the  Town-house,  a  large  bamk  of  solid  bitumen  or  petroleum  has  been  discovered. 
They  have  sunk  on  it  five  feet  from  level  of  surface  and  it  holds  good ;  lOOlbs.  of  this 
mineral  has  produced  two  gallons  of  oil.  This  will  be  a  most  valuable  discovery  if  it 
affords  a  large  quantity,  else  it  is  a  surface  indication  of  oil,  repaying  the  expense  of  wells 
in  the  immediate  locality.  The  American  wells  for  this  purpose  are  very  inexpensive.  A 
piece  of  IJin.  gas  pipe,  drawn  to  a  point  at  one  end  and  perforated,  is  jumped  into  the 
ground  with  the  assistance  of  a  half  hundred-weight,  and  connected  with  a  pump  when 
aeep  enough. 

Tke  Ameeican  Tube  Well. — A  few  days  since  a  number  of  gentlemen  assembled 
upon  the  cricket-ground  of  the  Manchester  Club,  Old  Trafford,  to  witness  the  sinking  of 
a  well  upon  a  system  just  introduced  into  this  country,  of  which  Mr.  Norton,  Blackl'riars- 
street,  is  local  agent.  Water  was  reached  in  five  minutes  from  the  commencement  of 
operations,  and  in  tT>renty-two  minutes  a  depth  of  10ft.  had  been  reached,  the  pump  had 
been  fitted  to  the  top  of  the  well,  and  a  flow  of  water  was  obtained.  The  well  consists  of 
an  iron  pipe,  14in.  in  diameter,  about  12ft.  long,  pointed  at  one  end  and  perforated  with 
holes  about  lein.  up  the  pipe  from  the  pointed  extremity.  A  moveable  iron  clamp  is 
fitted  round  the  pipe,  and  upon  the  principle  of  pile-driving  a  56ib.  hollow  weight  is 
raised  and  allowed  to  drop  on  the  clamp,  thus  the  pipe  is  driven  into  the  ground.  Earth, 
sand,  &c.,  at  first  enters  the  pipe  through  the  holes,  and  when  these  are  pumped  out,  the 
theory  is  that  pebbles  rest  against  the  pipe  and  form  a  natural  filter.  Such  a  well  is 
iVee  from  the  liability  common  to  others  of  receiviBg  sui'face  drainage,  and  the  water 
obtained  from  it  is  always  cold  and  fresh.  No  dirt  is  made  in  sinking  the  well,  no  acci- 
dent is  possible  from  foul  air  or  from  the  falling  in  of  the  sides,  and,  besides  the  rapidity 
with  which  the  well  is  made,  its  cheapness — about  £5  for  the  completion  of  a  well  15ft. 
deep — is  another  great  recommendation.  A  farmer  might  have  such  a  well  in  almost 
every  field.  When  rock  is  reached  in  well-sinking  of  this  description,  the  operation  is 
more  costly  than  we  have  named,  if  it  becomes  necessary  to  bore  the  rock.  One  of  these 
wells  to  the  depth  of  15ft.  has  been  sunk  in  the  Botanical  Gardens.  The  work  was  done 
in  an  honr  and  an  excellent  supply  of  water  obtained.  The  inventor  accompanied  the 
Northern  army  in  the  late  American  War  and  was  the  means  of  procuring  for  the  soldiers 
an  unfailing  water  supply.  He  has  sunk  many  wells  in  the  United  States,  and  one  at 
Ithace,  New  York,  is  said  to  be  120ft.  deep. 

A  NEW  rifte  musket,  the  invention  of  Messrs.  Carter  and  Edwards,  has  undergone  an 
official  trial  in  the  Woolwich  Marsh,  in  competition  with  the  Snider-Enfield  rifle,  with 
the  following  results : — The  Snider  rifle  was  fired  by  Lieut.  Leckey,  assistant-instructor 
of  musketry  to  the  Royal  Marine  division  at  Woolwich ;  the  time  two  minutes,  when  16 
rounds  were  fired,  14  hits  were  made,  and  34  points  were  obtained.  Carter  and  Edward's 
rifle  was  fired  by  Sergeant  Botts,  27  rounds,  24  hits,  and  54  points.  The  object  was  a 
third-class  target  with  a  Wimbledon  bull's-eye.  The  superiority  of  the  Carter  and 
Edwards'  rifle  over  the  Snider  in  rapidity  of  fire  appears  to  be  fully  established,  as  the 
rifle,  which  is  on  the  bolt  system,  cocks  itself  in  the  withdrawal  of  the  cartridge.  The 
lock  is  entirely  concealed,  and  the  weapon  is  fired  with  a  needle  through  the  centre  of  the 
bolt.  Another  advantage,  equally  important,  and  also  an  entire  novelty  in  small  arms  is 
— that  a  line  or  party  of  skinnishiers,  in  the  event  of  their  being  taken  prisoners,  or  sur- 
rounded by  the  enemy  at  a  disadvantage,  can,  with  the  turn  of  a  screw,  take  out  the  bolt 
and  cast  it  away,  leaving  the  arm  as  totally  useless  as  the  Armstrong  field-gun  without 
its  vent-piece.  For  simplicity  of  construction  it  surpasses  the  Snider,  as  there  are  fewer 
springs.  In  fact,  the  only  springs  it  contains  are  the  main-spring  of  the  lock  and  the 
rear-sprmg. 

A  PEOPOSED  plan  of  Mr.  Mason  for  draining  Dunbar  is  under  the  consideration  of  the 
Council  of  the  burgh.  The  estimated  cost  is  £700,  which  it  is  proposed  to  spread  over  a 
period  of  twenty  years  at  an  annual  expense  of  some  £75.  It  is  presumed  that  the  repay- 
ment and  not  the  work  will  extend  "  over  a  period  of  twenty  years." 

STEAM    SHIPPING. 

The  France,  built  of  iron  by  Eayden  and  So  i  for  the  National  Steamship  Company  for 
the  passenger  traflic  between  Liverpool  and  New  York,  was  launched  in  June  and  tried 
at  the  measured  mile  ofi'  Liverpool  on  the  11th  ult.  She  ran  the  mile  in  six  minutes 
against  the  tide.  Her  dimensions  are  . — Length,  410ft.;  breadth,  42ft.  3in.;  depth,  32ft.; 
tonnage  (B.  M.),  3,610.  Her  eugines  are  by  J.  Jack  and  Co.,  and  of  370  nominal  horse- 
power. 

Such  is  the  opposition  between  the  two  companies  running  steamers  from  Belfast  to 
Glasgow  that  passengsrs  can  now  make  this  trip  for  6d. 

The  China  Tea  Kace. — The  excitement  in  reference  to  this  year's  great  ship  race 
has  perhaps  been  greater  this  season  than  in  any  former  one.  The  first  ship  of  the 
China  tea  fleet  having  arrived  in  the  Downs  on  the  14th  ult.,  from  Foo-chow-foo,  and 
that  ship  being  the  Taeping,  there  is  a  little  excuse  for  the  outburst  of  enthusiasm 
which  has  been  manifested  in  Greenock  and  in  Glasgow  in  consequence.  The  Taepinrj 
is  a  Greenock  built  clipper,  of  767  tons  register,  the  builders  being  Messrs.  Eobert  Steele 
and  Co.,  and  the  owners  being  Messrs.  Rodger  and  Co.,  of  Glasgow.  The  time  taken  to 
reach  the  London  Docks,  where  she  got  berthed  at  three  o'clock  on  the  morning  of  the 
16th,  was  101  days,  the  distance  being  about  14,600  miles.  Last  year's  race  was  won  by 
the  Taeping,  the  time  then  taken  being  97  days ;  her  voyajge  out  accomplished  iu  even 
less  time,  namely,  85  days.  This  year  she  has  been  beaten  by  only  five  hours,  by  the 
Ariel,  and  last  year  a  still  less  time  separated  them.  Both  were  built  at  Greenock,  and 
both  are  composite  vessels. 


TELEGRAPHIC    ENGINEERING. 

A  Fkekch  .\ilantic  Cable. — It  was  announced  some  time  ago  that  the  French 
Government  hail  authorised  an  Anglo-French  company  to  lay  a  telegraphic  cable  from 
Brest  to  tlie  American  continent.  The  Fatrie  says  that  the  preliminary  soundings  arc 
complete.  The  cable  will  be  laid  from  Brest  to  St.  Pieire  Miquelon,  it  having  been 
ascertained  that  the  bottom  of  the  ocean  along  that  line  is  favourable  to  tlie  design. 
From  St.  Pierre  it  will  go  along  the  coast  of  New  Brunswick,  and  the  shores  of  the  States 
of  Maine,  New  Hampshire,  Massachusetts,  and  Connecticut.  The  immersion  of  the 
cable,  now  making  in  London,  is  to  begin  in  May  next  year,  and  the  Great  Eastern  is  to  be 
employed  to  lay  It.  It  is  hoped  that  a  month  will  suffice  for  the  work,  and  that  in  July, 
1869,  at  latest,  France  and  the  European  continent  will  be  in  direct  telegraphic  communi- 
cation with  America. 

The  cable  between  Florida  and  Cuba  was  manufactured  by  Messrs.  Silver  and  Co.  It 
is  coustruc'cd  in  three  parts  similarly  composed.  There  are  seven  conducting  wires, 
surrounded  by  three  coats  of  gutta-percha,  and  enclosed  in  an  outer  sheathing  of  gal- 
vanised iron  wire  varying  in  thickness  with  the  probable  depth  of  immersion.  The  copper 
wire  is  about  one  hundred  and  seven  pounds  to  the  mile,  and  the  gutta-percha  covering 
is  one  hundred  and  seventy  pounds  to  the  mile.  This  Cuban  cable  is  about  ninety  miles 
long,  and  joins  Key  West  to  Cherara  westward  of  Havanah.  The  work  now  completed  is 
expected  to  form  a  base  for  three  lines  of  cable,  thus  linking  the  Antilles  to  Central  and 
South  America. 

RAILWAYS. 

The  Cannon-street  Station  is  daily  improving  and  fast  getting  into  regular  working 
order.  The  Brighton  trains  now  run  into  and  out  of  Cannon-street,  calling  at  the  South- 
Eastern  Station  at  London  Bridge. 

The  North-Eastem  Railway  people  are  about  to  extend  their  wagon  shops  at  West 
Hartlepool  to  satisfy  their  increasing  requirements. 

The  railway  between  Botzen  and  Innsprnck,  over  the  Brenner  Alps,  was  opened  for 
traflic  almost  simultaneously  with  the  line  over  Mont  Cenis.  It  is  expected,  as  a  conse- 
quence, that  the  trade  of  Trieste  will  be  absorbed  by  Venice,  and  that  Italy  will  be 
considerably  benefitted. 

The  Midlaxd  Extension  into  London  was  formally  opened  on  the  7fh  ult.  for  goods 
traffic  by  a  train  conveying  some  officials  over  the  line  from  Bedford.  The  goods  station 
at  Agar  Town,  into  which  the  line  runs,  has  been  opened  some  time,  and  worked  from 
the  Great  Northern  Railway  by  a  branch  which  leaves  near  the  entrance  to  the  Copen- 
hagen tunnel.  The  passenger  traffic  will  be  brought  into  the  Metropolis  by  the  Great 
Northern  until  the  completion  of  the  remainder  of  the  line  into  St.  Pancras.  This  station 
is  not  expected  to  be  finished  for  twelve  months.  The  tunnel — to  complete  the  system 
with  the  Metropolitan  line — by  passing  under  the  site  of  the  station  will  be  ready  some 
time  before  then,  and  passenger  trains  will  be  run  to  the  North  from  the  various  stations 
on  the  Underground  Railway  before  the  terminus  is  opened. 

The  Minister  of  Public  Works,  Count  Miko,  has  published  his  plan  for  a  net  of  raUroads 
in  Hungary  and  its  dependencies.  Buda  Pesth  will  be  the  centre  of  the  system.  The 
main  lines  run  to  Transylvania,  to  Galicia,  and  to  Flume.  There  are  to  be  also  twenty- 
two  branch  lines  and  lines  of  connection  between  the  difl'erent  existing  and  proposed  main 
lines.  A  canal  is  also  projected  to  connect  the  Danube  and  the  Theis  which  run  parallel 
with  each  other,  at  a  distance  of  60  miles,  for  about  200  miles.  Its  execution  will  be 
undertaken  by  the  newly-formed  Hungarian  Credit  Bank. 

The  Denburn  Junction  Railway  has  been  inspected  by  Colonel  Hutchinson,  of  the 
Board  of  Trade,  who  expressed  himself  satisfied  with  the  whole  of  the  works.  That  part 
of  the  tunnel  which  fell  in  has  been  carefully  rebuilt.  The  formal  opening  of  the  line  for 
traffic  is  expected  to  take  place  this  day,  1st  October. 

DOCKS,  HARBOURS,  BRIDGES. 

Haheoue  of  Odessa. — The  grand  prize  of  £1,200  has  been  awarded  by  the  Emperor  of 
Russia  to  Sir  Charles  A.  Hartley,  C.E.,  and  engineer-in-chief  to  the  European  Commission 
of  the  Danube,  for  his  plans  for  improvements  of  the  Harbour  of  Odessa.  There  were 
twenty  competitors. 

The  hai-bour  at  Torquay  is  being  extended  at  the  expense  of  Sir  Lawrence  Palk,  the 
lord  of  the  manor  there.  A  pier  is  being  run  out  some  bOOft.  from  the  north  end  of  the 
baths  in  a  direction  nearly  W.N.W.,  and  almost  parallel  to  the  existing  pier.  From  its 
junction  at  the  baths,  and  extending  to  the  Victoria  Parade,  there  will  be  a  quay  on  which 
stores  will  be  built  for  general  and  commercial  purposes.  This  new  pier  is  expected  to 
cost  from  £35,000  to  £40,000,  and  to  be  completed  in  about  twelve  months.  Mr.  J.  W. 
Rowell  is  the  architect,  and  Mr.  J.  Mountstephens  the  buiWer.  There  will  be  fourteen 
to  fifteen  feet  ot  water  at  low  tide.  It  is  intended  to  keep  the  present  harbour  full  or 
partially  full,  thereby  obviating  the  complaints  of  smells  from  sea-weed,  &c. 

The  new  floating  and  graving  docks  of  Belfast  are  expected  to  be  opened  about  the 
first  week  of  this  month. 

The  Town  Council  of  Irvine  have  granted  £10,000  for  the  haibour  works. 

Haaeleji-meee  took  thirteen  years  to  drain.  It  was  completed  in  1852,  and  cost 
nearly  a  million  sterling.  This  outlay  has  been  recouped  by  the  sale  of  42,000  acres. 
Canals  are  cut  to  form  a  network  over  the  whole  space,  and  windmills  pump  the  rain-fall, 
if  it  accumulates.  The  recovery  of  the  Zuyder  Zee  is  seriously  looked  forward  to.  This 
would  throw  all  former  undertakings  into  the  shade.  Amsterdam  would  then  have  an 
outlet  to  the  German  Ocean  by  the  North  Holland  Canal  now  in  progress  of  construction. 
During  the  past  200  years  £300,000,000  have  been  expended  for  hydrographical  purposes 
in  the  narrow  tract  of  country,  hardly  as  big  as  Wales  and  Yorkshire  put  together,  lying 
between  the  Dollardt  and  the  Scheldt.  About  a  million  per  annum  is  absorbed  in  repairs 
and  superintendence. 

MINES,  METALLURGY.  &c. 
The  Saeett  Lamp. — When  that  distinguished  philosopher.  Sir  Humphrey  Davy,  dis- 
covered the  fact  that  flame  did  not  pass  through  wire  gauze  of  a  certain  "  make,"  it 
fortunately  occurred  to  him  that  this  fact  might  be  advantageous  to  the  miner  and  save 
men's  lives.  He  enclosed  the  miners'  lamp  with  this  gauze,  and  the  explosive  gas  has 
often  entered  its  meshes  and  fired  there  without  allowing  the  mischief  to  spread  beyond. 
Still,  accidents  of  great  gravity  reonr  to  shake  the  confidence  which  repeated  experiment 
invited.  The  ingenuity  of  our  colliery  engineers  has  been  taxed  to  suggest  a  yet  severer 
trial  of  the  safety  lamp,  to  discover  its  most  vulnerable  part  or  position,  and  to  suggest 
the  remedy.  To  this  end  we  find  there  have  been  experiments  going  on  in  one  of  the  pits 
of  the  Hetton  Colliery  with  a  variety  of  safety  lamps  ;  gas  was  conveyed  from  a  "  blower" 
there.  Some  importance  has  been  given  to  the  velocity  with  which  the  gas  was  made  to 
impinge  on  the  gauze  or  protecting  material.  But  little  importance  can  be  attached  to 
such  results,  seeing  the  safety  lamp  in  the  hands  of  the  miner  is  not  liable  to  such  treat- 
meat.  He  may  find  himself  in  an  explosive  atmosphere,  whilst  it  can  be  only  the  most 
extreme  wantonness  that  could  place  "  a  safety"  exposed  to  the  force  of  "  a  blower," 
Whatever  these  experiments  may  lead  to,  and  they  are  continued  under  every  condition 
that  the  workmen  can  suggest,  we  can  look  back  on  many  yerrs  of  experience,  when 
these  lamps  have  been  subjected  to  most  severe  ordeals,  and,  with  ordinary  care,  they 
have  proved  to  be  perfectly  safe  in  the  mines. 
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M'f    hate     APOPTBD     i     NEW-  ARRANGEMENT    OP 

THF  Provisional  PnoxECrioNs  applied  for 
BY  Invkntors  at  the  Ghbat  Seal  Patent 
Opfice.  If  an7  pifficolty  should  arise 
with  rrferrncb  to  the  names,  addresses, 
or  titles  given  in  the  list,  thk  requi- 
site information  will  be  furnished,  free 
op  expense,  from  the  office,  by  addressing 

*'  ^IttB'^'     PREPAID,     TO     THE    EDITOR     OF 


'The  Artizan," 


El)ATED"Auousr  5th,  1867. 

2262  J.  G.Toiiprue- Wheeled  vehicles 

2V63  G.  Schneider — Breech  toadins:  fiiearmB 

2264  J.  Heaton-Blest  furnnces 

22G5  W.  Prangrley— A thlftic  exercises 

2266  J.  Lock  wood— Furnaces 

Dated  Audgst  6tb,  1867-1 

2267  T.  Whittaker  and  M.  Rourke— Preparation  o' 
waterproof  papei 

2268  J.  Bolland— Faraaces 

2269  A.M.  Clark— Reeds  for  weavinp 

2270  T.  Luthrinster— Colcurinff  matt-r 

2271  E.  J.  W.  Parnacott- CoDdtructioQ  of  trenail 

2272  H.  H.  Murdoch— Means  for  sorting",  &c. 

2273  F.  Rvland — Pulleys  for  suspending  window 
frames.  &c. 

2274  M.  Jones — Kitchen  ranges 

Dated  August  7th,  1817. 

Cornely—  Sewiofif  machines 
McDermott — An    eyelet  and  paper  fastener 
med 
J.  Patcrson— Cai-tridpes  and  firearms 

C.    Marshall    and    H.    Stewart  —  Raisini; 
,  &.C. 
H.  Michell— Dredginjr  machinery,  &c. 

Hamer — Indiarubher  thread  cutting- 
S.  Cressey  and  J.  Webb-Shrinking  cloth 
T.  Horsley— Trt-atiugcast  iron 
£'.  Binns— Paper  bags 

Dated  August  8th,  1867, 

228i  G  HoIcroftandnndW.N  Dack— Steam  engines 

2285  A.  M.  Clark— Metallic  alloy 

2286  C  Benson  and  J.  Barker — Preparing-  moulds 
for  the  caatinp:  of  pipes,  ikv. 

2287  H.  \V.  Withers— Construction  of  boats 

2288  F.  Winh— Stampinir  letters 

2289  J    E.  F.  Ludeke— ObtRininff  motive  power 

2290  W.  R.  Lake-  Piloting-  presses 

Dated  August  9th,  1867. 

2291  T.  J.  Baker— Manufacture  of  wheat  and  other 
craiu  into  flour 

2292  Vf.'.  R.  Dawsoa- Smeltinf^  titanjferous  iron  sands 
22D3  F.  J.  Sey II. our- Case  for  holding  cord 

2294  H.  A.  Arery  and  G  Penabert  —  Vegetable 
powdf-r  for  removiog  and  preventicg  iuctuatation 
in  Voilers 

2295  W.  J.  Miller— Table  knives  and  forks 

2296  R.  ^^eathfietd— Cut  nails 

2297  C.  Hoh&rrefe— Cbimoey  tops 

Dated  August  10th,  1867. 

2298  H.  A.  Bonneville— Stringed iuBtmmentB  having 
sound  boards 

2299  H.  B.,  Barlow — Doubling  and  winding  ma* 
chines 


2275  E. 

2276  C. 
combi 

2277  A 

2278  F. 
water, 

2279  R 

2280  M. 

2281  T. 

2282  R. 

2283  J. 


2301  E.  Newby— Joiuing  links  | 

2302  G.  Hodfrson — L<'oms  for  weaving 

2303  A    M.  Clark- Refrigeratina-  apparatus 
2J04  (;.  Warsop— Cleaning  windows 

2305  R   Girdwood — Composition    to  be   applied    to 

sheep,  &c. 
2305  R.  Edmondscn  —  Pickers   used  in    looms    for 

M-eHving 

2307  F.  H.  Holmes— Production  of  the  electric  light 

Dated  August  12th,  1867. 

2308  C.   D.   Abel — RemoTJDg  sulphur,    Stc,    from 
metals 

230;»  E.  Mounier— Penholders 

2310  E   Couriin — Sulittintr  aud  cutting  sarsparilla 

2311  A.  Turner  and  W.  Heltnaley- Gloves,  &c. 

2312  J    H,  E^^ers— Generatinij  eteam 

2313  E.  B.  Wilaon-Furnacea 

2314  A    McDougjill— Extraction   and  separation  of 
siil^l^ur 

23Li    J.    Shanks   and  J.   Cargill — Lawn    mowing 
inacliiiics 

2316  J.  J.    Rnwliogs  and  H.  Wilkeraon— Washing 
copiolite* 

2317  \y.  Swensou    and  J.    E,    Heilmanu— Securing 
and  holding  railway  tickets  and  labels 

2318  W.  T.  Eley— Rendering  cartridges  or  cartridge 
casiB  for  tiiearras  waterproof 

Dated  August  13ih,  18G7. 

231C  G    Davits— Washing  sug.ir 

2320  H.  T.  Evehst— Manufacture  of  gas 

2321  K.  Sciir.--Q.join3 

2322  J.  J.    Bright— Actuating  propcllors   for  navi- 
j^abltf  vessels 

2323  G.  Pillin;,'.  J-  PiUinff,  and  F.  Jenuings— Cover- 
ing the  ed)^es  of  fabrics 

2324  n.  F,  Slurlevant— Blowers  for  furnaces 

2325  H.M.  Mt-llor—Circuliir  knitting  frames 

2326  S.    K.    Wybiunte  —  Utiliaiug    certain    waste 
matt' rials 

2327  A.  SwAu— Retoveriug  lees 


2328  M.  F.  Halliday-Bieech.loading  firearms 

2329  J,  Badser — Cooking  ranges 

2330  C.  E,  Flower —  Cooling    brewers'  worts    and 
beer 

2331  J.  Fawcett— Extracting  oils 

2332  T.  Waikcr— G  tting  grooves 

233i  W.   Turney    and    J.   Ackroyd — Jacquard   ma- 
chinery 

Dated  August  Utb,  1867. 

2334  yv.    B.  Leachman  and   J,  Holroyd — Pumping 
fluids 

2335  A,    M,    Clark  —  Fastenings   for  (bayonets   on 
firearms 

2336  C.  Holliday— Priniing  material 

2337  J.  A.   Jones,   R.  Hotveou,   and  J.    Gjers— Fur- 
naces 

2338  C.  F.  Ilower — Combined  bed,  couch,  and  chair 

2339  W.  Betts— Metallic  capsu'es 

2340  W.  Betts— Metallic  capsules 

2341  G.  Buxton  and  S.  Bann    Axles  of  engines 

2342  A.  W.Williamson— Lamps 

2343  H.  Bessemer- Ordnance  and  machinery 

2344  J.  T.  Way— Treating  phosphate  of  lime 

Dated  August  15th,  1867. 

2345  J.  Peacock— Cleaning  casks 

2346  F.  H.  'Wenhflm- Heated  air  engines 

2347  T.  Bushby—PilUmking  machines 
2343  J.  Cosgrave— Heating  bakers'  ovens 

2349  R.    Clelat;d   and    K.   Couningham  —  Woven 
fabrics 

2350  E.  Ormerod- Safety  apparatus 

2351  A.  F.  Baird— EHTth  closet 

2352  H.  Bodart  and  A.  Sierodart- Propelling  veesels 

2353  W.  R.  Lake— Metal  ties  or  bands 

Dated  August  16tb,  1867. 

2354  G.  Clarke— Fire  escapes 

2355  J.  Day  and  W.  Dorber— Cabs.&c. 

2356  M.   Henry  —  Treating    certain    vegetable  sub- 
stances 

2357  H.  Frnnleuburg    and    S.    Phillips— Fastening 

2358  R.  Ji-seph— Corsets 

2:J59  T.  Jacks"D— Pianoforte  actions     ;e.J^ 

2360  J.  W.  Dudley— Cutting  corks 

Datcd  August  17tb,  1867,  i; 

2361  J.  Wavish— Heating  of  greenhouses 

2362  A.  Lfcveson— Coverings  for  vehicles 

2363  L    Avoyue  Bain^e  and    M.    J.    Sibillat— Metal 
spring  mattresses 

2364  A.  Lees    and   W.   H.  Rhodes— Spinning    and 
doubliofi:  cotton,  &c. 

2365  T.  S^igar  and  'I*.  Richmond — Looms  for  weaving 

2366  J.    Holroyd    and    W     Fiddhouse  —  Twisting 
ynrns  in  mule  spiur.ing  machinery 

23fi7    M.  Frow — Reaping  machines 

2368  A.  M.  Clark— Construction  of  moulds 

2369  J.  W,    Dixon  aud    W.  Buttery— Closing  cart- 
lidgea  for  biech  lo  dinj:  fiiearms 

2370  F.  B.  Houghton- T.eatiDg  products 

2371  W.  W.  Pococl<— Indexes 

2372  M.  Cahen— Staing  papers 

2373  W.  R.  Goulty — PrepHring  vegetable  substances 

Dated  August  19th,  1S67. 

2374  T.  Tunstill— Preparing  size  for  warp 

2375  J.  Crouier— Rolarv  heel  for  boots  and  shoes 

2376  W.  B.  Adams— Uiiit-ng  !ind   treating  iion 

2377  J.  Hoolter  and  F.  Braby— Fire  lighters 

2378  C.  E    Brooman— Oru'.menting  fabrics 

2379  W.  E.  Ne« ton— Crank  motions 

2380  F.  Parkesand  G.  I'arkeB- Spades  aud  shovels 

2381  C.  Reisert— Railway  carriages 

2382  E.  A   Cowper— CuiistructK-u  of  safes 

Dated  August  20th.  1867. 

2383  A.  Martin — Uniting  the  brims  to  hat  shapes 

2384  W.  Burrow-  Improved  rack 

2385  W.  Dixon— Preservation  of  life  from  fire 


2387  A.S.  Stocker— Bottles 

2388  A.Cohen— Watches 

Dated  August  21st,  1867. 

2389  J.  MurgQtroyd— Steam  boilers 

2390  W.  BuBtock- Spools,  «tc. 

2391  C.  E.  Hall- Hoeiug 

2392  W.  Thomas— Registering  the   numbar  of  pas- 
seucers  carried  iu  omnibuses 

2393  J.   Robinson    and   J.  Smith — Applying  motive 
power  to  enw  frames 

2394  G.  Luyckx— Waterproof  tubes 

2395  C.  W.aieinens-Furnaces 
3396  J.  Sainty— Hurdles,  &c. 

2397  J.  Gouchtr— Apparatus  for   preserving    life  in 
water,  <*fC- 

2398  J.  M.  Napier— Coining  presses 

2399  J.  Mnngnall— Elastic  mattresses 

2400  T.  Widdowson — Umbrellas  and  parasols 

Dated  August  22Bd,  1867. 

2401  A.  Smalley,    B.    Croaedale,    uud    W.    L.    L. 
Leaver — Loom  a  tor  weaving 

2402  T.  Sault— Slide  v.ilves 

2403  J.  Newaik— Breech  loailini;  firearms 

2404  S.Lynes— Self-HOtiiit;  lubricator 

2105  U.  King,  J.  Londen,  :md  W.  Gartside— Carding 
24(Mj  W.  Newsome— Forming  metal  joints 
2107  D.  Howard — Fabrics  trrme*"  union  flannels 
2^08  A,  M.  Clnik — Raia:ug  liquids  by  steam  power 
2^09  J.  Jones  uud  F.  J.  Jones— Breech  loading   tire* 
arms 

2410  J.  G.  M^irsliall— Solvent  processes 

2411  H.  Higgins    and  T.  S.    Whitworth— Preparing 
cotton 

2412  T.  W.  LawBcn— Sbips  and  vessels 

2412  J.   Mrlutyrc  —  Coveiiug    and    protecting    iron 
plates  from  the  action  of  sen  water 

2414  J.  L    Ncr'OFi  and  G,  Hnwksley— Burning  com. 
bastible  IfQuiilB,  &c. 

Dated  August  23.d,  I8fi7. 

2415  F.    Ziffer    and    W.    Goodbraud  —  Warming 

carriages^ 


2416  D.    Whittaker  — Healds    used    in    looms   for 
weaving 

2417  H.  A.   Bonneville — Self-acting   cooking  appa- 
ratus 

2418  D.Taylor- Stopping  bottles.  &c. 

2419  W.  S.  Afhton— Metallic  packing    " 

2420  "U'.  R.Lake— Iro:;  and  steel  ^ 

2421  E.  A    D.ina— Concussion  fuses 

2422  J.  Varley — Knising,  supplying,  and  measuring 
water  to  steam  boilers 

Dated  August  24th,  1867. 

2423  G.    AUibon    and    E.     Wilson  —  Gestring    foi 

steering  ships 

2424  J.  Cash  and  J.  Cash— Towels 

2425  A.  WiKze'.l  and  E     Wigzell— Juckes' fuJnace 

2426  J.  P. Smith— Mode  of  draining.  «tc. 

2427  J.  Hanson— Spacing  aud  difigiug  roots 

2428  M.  Samue'.sun — Sewing  machines 

24'J9  W.  F,.  Newtou— Fastening  for  paper  bags 

2430  H.    Davey    and    D.  Davy— Feeding    water  to 
steam  boilers,  &c, 

2431  AV.    R.   Lake-  Cartridges   for    breech -loading 
firearms 

2432  P.  Kniaghininsky,  P.  GalahofF,  and  N.  Ossi- 
poff — Setting   up  and  distributing  printing  types 

2433  F.  J.  Cletivei  -  Screw  prefses,  &c, 

2434  W.  Berry— Removing  rubbish 

Dated  August  26th,  1867. 

2435  "W.  C.  Thurgar — Regulating  the  supply  of  gas 
to  burnprs 

2436  £.  SoDstadt— Treatment  of  seaweed 

2437  W,  R.  Lake — A  new  green  colour 

Dated  August  27Lh,  1867. 

2438  G.  Haseltiue— Iron  and  steel 

2439  W.  Wuir— StitchinsT  wud  uniting  fabrics 

2440  J,  W-  Webb— Reetiug  topsails  from  the  deck 

2441  W.   E.   Gedge— An  improved  machine    called 
a  crusher 

2442  E.  B    Bigelow — Jacquard  power  looms 

2443  J.  A.  A.Etaix— Hand  screw  propellers 

2444  M,  A.  Soul — Fastening  iron  bands  on  hales 

Dated  August  28th,  1867.  '° 

2445  T.  Sagar  and  T.  Richmond — Looms  for  weaving 

2446  H.  Hanson — Finishing  cotton 

2447  J.    E     Boyce   and   R.   Hamngton— Umbrellas 
and  parusola 

2448  W.    Wilson    and    J,    Cowburn  —  I^oome    for 
weaving 

2449  G.  G.Tandy— Prepaiation  of  vulcanisablecom- 
nounds 

2450  W.  Pedder— Brushes 

2451  J.  Elliott— Cutting  coal,  &c. 

2452  J.  H     Johuson— Aeration  of  fresh  water 

2453  J.    Storey,    W.    E.    Bickerdike,    and    W.     V. 
Wilson — Bronzing  surfaces 

2454  W    T.  Watts  and  D.  J.  Fleetwood— Hydraulic 
and  other  presses 

2455  W.  B.  Smith — Lever  watch  movements 
2156  R.  Edwaids — Locomotive  traction  engines 

3  Dated  August  29th,  1367. 

2457  J.  Macintosh  and   W.    Bojgett  —  Springs  fer 
buoCd  and  shoes 

2458  C.  D.  Abet — Direct  production   of  ptcsphorus 
fur    udustiial  purposes 

2459  H    J.  Sitnlick— Cigat  aud  pipe  lights 
24  0  A    Stewart— Tejctile  fabrics 

2461  J.   Douglas — Ventilating  and  regulating  the 

draft  of  close  fire  ranges 
2162  C.  Slagg— Application  of  liquid  manure  to  land 
24fc3  J.  Dyson,  G.  W.  Dyson,  aud  S.  Martin— Cut* 

ting  up  iron  and  i>teel  rails,  ike. 

2464  J.  I'uulin  and  R.  D.  I'aulin— Feeding  paints 

2465  W.  Muir — Starting,  propelling,  and  at  pping 
railway  trains,  &c. 

2466  A.M.  Clark — Submarine  exploration 

2467  W.  E.  Newton — Steering  apparatus 

2468  A.  Mc.  Wierand  M,  A.  Wier— Sigualling  and 
indicating  apjiaratus 

2469  W.  E.  Newton— Rudders 

Dated  August  30tb,  1867.  C 

2470  J.  Silvester — Spring  balances 

2471  A.  M.  Clark— Removing  and  cutting  the  hides 
of  animals 

2472  E.  Weare— Furnaces 

2473  I.  Dixon — Submerged  propeller  for   navigable 
vessels 

2474  M.  Hammeistein— Cigars,  &c. 

Dated  August  31st,  1S67. 

2475  A.    H,    Brandor— Carpet    streteher    and    tack 
driver 

2476  J.  A    Brown — Propelling  ships,  &c. 

2477  W.J.  ftlattliewB — Breech  loading  firearms 
247t*  "W.  Aubert— Ditiusing  o.iouia  or  perfutnis 
247S  A.  FeiitonandJ.  Sutdilandi— liah  books  and 

fishing  rods 

2480  D.  Nicoll— Electric  telelegraph  conductors 

Datkd  Sbptembrr  2nd,  1867. 

2481  E.  K.  Dutton— Window  sash  fnsteuerj 

2482  H.  O.  W.  Coopi'r    and    E.  F.  CiKJper— .Method 
of  watering  loads 

2483  R.  Watson— Brakes  fur  railway  traius 
2434  C.  Gelsiharp— Mailenble  iron,  ike. 

2485  A.  V,  Neivton— Culling  stone 

2486  H.  Valliince — FuBteniugs  for  casement  windows 

Dated  Skitkmber  3rd.  lStj7. 

2487  C,  Tespier- Regulating  the    fending  of  pulp  in 
paper  machines 

24SS  W.  R.  Pape— Breech  londiug  firearms 

2489  A.     Field   aud    W.    B.    Nutiuu- Oruameutiug 
candies 

2490  A.  leigh— Sizing  and    fiuishiug  woven   fabrics 
and  yarns 

2191  J.  JMcKechnie — Applying  conceutrated  heat 
2492  A.  E.GrUiuye-Ch.iins,  cords,  Ac. 
249J  P.  F.  Lunde— Outniuiug  extracts  from  vegetable 
substances  , 

,2191  E.  Y.Robbits— Firegrates 


2495  L.N.LeGras— Milk  cans' 

2496  E  T.  Archer— Spring  mattiesses 

2497  A.  M.  Clark— Cutting,  carving,  and  engraving 
upon  substances 

Dated  September  4th,  1367. 

2498  G.  Smith— Ladders  suiteble  for  fire  escapes,  &c 

2499  G.  Crane — Removing  auow 

2500  H.    G.    Graham — Heating,    boiling,  agitatin*^ 
and  raising  liquids  *" 

2501  W.  Weldon— Production  of  artificial  oxides  of 
manganese 

2502  G.  W.  Howard— Ball  cartridges 

2503  F.  B    Doeriog- Working  in  rock,  &c. 

2504  J    K.  Smyihiee- Carrying   patsengers  through 
the  air  by  a  sieam  bird 

2505  F.  H.  Patt.son  and  J.  W.  H.  Pattifion— Metal 
foandeis'  blacking 

2506  G.  T.  Bousfield— Paddle  wheels  for  water  craft 
2.307  J.  Howard   and   E.  T.   Buusfield- Cutting  corn 

or  grass 
2508  G.  A.  Buchholz— Hulling  wheat,  Stc. 

Dated  SEPrsMBKR  5th,  1867. 
A.Joriesand  J.  C.  Hedges— Fire  eEcapea 
C.  Henderson — A  ppliqu6  embroidery 
.  H.  KiiBou — Railway  wheels 
B.  pL.tbier- Srcurii.g  metal  bands  on  bales 
Carter  ivnd  G.  H.  Edwards— Breech  loading 

Cofie- Pressing  and  shaping  cigar  bunches 
Ford- Securing  wheels,  &c. 
S.  Henderson  and  J.   Macintosh— Metallic 

H.  Pierce— Padding  for  horse  collars,  &c. 
Bernheim.    G     W.    Wilson,    aud    E.  Lon"- 
1— Preparing  printed  warps  ° 

H.  Handyaide — Railway  buffer 
V.  Newton— Safety  valves  for  generators 
Gardner- Mnicra'aafety  lamps 
Versmacn — Vtirnisbed 


2509  R. 

2510  A. 

2511  W 

2512  L 

2513  H, 
fii 

2514  G. 

2515  J. 

2516  J. 
cases 

2517  G. 

2518  E. 
worth- 

2519  J. 

2520  A. 

2521  H. 

2522  F. 


Dated  Sbpteuber  6th,  1867. 

2523  N,  Seward— Producing  motive  power 

2524  S.  Casdi.u-Affording  instant  relief  to  pel  sons 
afflicted  with  any  affections  of  the  lungs  or  chest 

2525  T.  Hodsoa,  AV.  Mather,  and  J.  Risley— Lubri- 
eating  shafts 

2526  W.  G.  Creamer— Excluding  dust  from  railway 
carriages 

2527  T.  W.  Helliwelt— lA)om3  for  weaving 

2528  A.  M.  Clark — Ships  and  otbervessels 

2529  J.G.  Tongue— Mate  aud  female  attire 

Dated  Srptember  ;th,  1867. 

2530  T.  Cook — Sewing  machines 
2j31  J.  J.  HickB— JjighiiUg  gas,  etc. 
25  12  J.  Cockshoot — Carriajies,  etc. 

2533  J.  Smith — Combing  fibrous  substances 

2534  J.  B.  Kogers— Pr-jectile  anchor  and  block 

2535  J.  Armstrong  and  E.  E cclesto n— Steam  engines 

2536  E.  Hubner— Rotary  steam  or  gas  engine 

2537  D.  Payne — Priming  machinery 

2538  J.  Bayley  and  T.  Bayley— Uaiher 

2539  B.   F.   Stevens— Iliumiuaticg   roof  and   roof 
pavement 

2.'i40  H.  AVoods- Preeses  for  extracting  liquid 

2541  J.  Whitbam— Puddling  and  furnaces 

2542  R.  \V.  Ewer— Winders 

Dated  Srptf.mber  9th,  186;. 

2543  C.  Burn — Propelling  carriages 

2544  E.  J.  C.  Welch— Producing  artificial  ice 

2545  A    Paul — Stoppers  for  ships'  caliles 

2546  W,  li.  Gedge— Extraction  of  colouring  matter 
of  indigo 

2547  W.  R.  Lake— Cartridge  holder 
2^48  C.  E  Brooman — Producing  hydrogeo 

2549  F.  Tolbauseu- Disiufecting  tecal  and  manuring 
matters,  etc. 

2550  G.  Claik— Cartridge! 

2551  U.  C  .  Brown— Wire  heddles  for  loomhameBS   \ 

2552  J.  Miirsd»!m  —  Looms   Icr   weaving  Scotch  or 
ingrain  carp«ts 

2553  J.  Eichbaru — Fumrtces  for  melting  iron,  etc. 

2554  J.  Turuock— Caek  stands 

2555  J.  Medhurst — Fitting  ohipB'  rudders 


Dated  Sbptbmber  10th,  1867. 
J.  Jordnn — Stuffing  boxes,  etc. 
C.  J.  Spencer  and  F.   Ware— Steam  boilers 
J.  Dicken— Yieldinif  fishplate 
J.  H.  BrOHQ- Cooipieiaed  leather,  etc, 
J.  Holliday— Frinf-ea 
C.  K.  Bruumau-  Thermometer 
J.  Eichbaru— Furnncea 


C    Suttun— Uptical  apnaratus 
J.  Rue — Cleansing  and  tilterini 
J.  \^'hittome-  Baung  presses 
A.  Kintou — \^'ater  wheels 
J.  Puttie— Cucumber  box 


g  water 


Dated  SunsMBER  llth,  Idj7, 

2568  C    Mather— Wi.shing  ores,  etc. 

2569  E   K    Dutton  nndS.  Mason— Bearings  of  hydro 
extractors 

2570  S.  Brown— Oinamentiug  bottles,  etc. 

2571  W.   BaKer — Iron  and  turunces 

2572  A.  M    ClarK— I'uliehiug  minerals 

2573  W'  Buird  —  Reuistertug  the  number  of  pas* 
scngers 

2574  F.  Weintiaud— Purses 

2575  J    Davies— Mauufiiciure  of  salt        * 

2576  L.  M.  Prewitt— Coisets 

2577  H    R.  LucEes— Tientmentof  coal,  etc. 
2J78  W.  K  Newton— A.. vils 

2579  W.  E.  Newt  u-S,.ws 

25^0    W.    P.    caoke  —  I'unnelling    and    quarrying 
minerals 

Datsb  Septkmber  12ih,  1867. 
^5Sl  J.  B.  Meldrum— Printing  textile  fubiics 
2sb'2  H.  Stewart— Driving  the  saw  blade  cutterj  of 

)ea;>iiig  nmchines 
2563  J.   Wilderspm— Hor^e  rakes 
25SI  J.  Periin— Fuel  economiser 

2585  J,  \\".  HivifiieiiUj — Tot>acco  pipes 

2586  c    Oatcs — Fiie  escapes  uud  laaders 
25S7  J.R  Cooper— Brerch'lo&diug  firearms 
2588  W.  Diown— Kolhng  hoops,  etc. 


Plate  322. 
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"WOOD  MACHINERY,  MANUFACTURED  BY  Messes.  S.  WORSSAM 

AND  CO.,  IN  THE  PARIS  EXHIBITION— Class  54. 

(Illustrated  by  Plate  322.) 

In  our  last  number  (page  222)  an  account  of  tbe  wood  machinery  in  the 
Paris  Exhibition  appeared,  but,  in  consequence  of  some  unaccountable 
oversight,  the  most  noteworthy  display  was  passed  over  by  the  author  in 
silence.  This  is  even  more  remarkable  from  tbe  fact  that  Messrs.  Worssam's 
was  the  only  display  to  which  the  jurors  thought  fit  to  award  the  highest 
prize  (a  silver  medal)  given  in  that  department.  In  order  to  supply  this 
deficiency,  illustrations  of  several  of  the  machines  there  exhibited  are  given 
in  plate  322.  Tbe  entire  display,  which  is  very  complete,  consists  of  four 
divisions.  The  first  and  principal  of  which,  comprising  a  complete  set  of 
■"labour  saving"  machines  for  joiners'  work,  and  which  are  capable  of 
performing  all  the  different  kinds  of  work  Ui^ually  done  by  hand  in  a  joiner's 
shop — excepting  only  putting  the  work  together — Is  especially  worthy  of 
attention,  both  for  the  Ingenuity  displayed  and  for  the  excellence  of  the 
workmanship.  The  second  part  consists  of  two  cases  containing  samples 
of  work  turned  out  by  these  machines,  as  left  by  the  tool,  without  being 
touched  by  hand.  These  specimens  exhibit  very  clearly  the  nature  of  the 
work  that  can  be  executed.  Many  of  these  forms  it  would  have  been 
"thought  impossible  to  cut  by  machinery  a  few  years  ago.  The  third  part 
consists  of  a  model  of  a  cross-cutting  saw  for  large  timber ;  and  the  last 
division  includes  models  of  labour-saving  machines  for  sawing  and  planing 
stone  and  marble,  thus  forming  a  very  complete  exhibition  of  labour-saving 
machines  especially  useful  in  building.  Amongst  those  tools  which  con- 
stitute the  first  division,  may  be  mentioned  a  planing  and  trylng-up 
machine  (fig.  1,  plate  322),  which  is  designed  to  supersede  the  hand 
planes  in  a  joiner's  shop,  and  is  especially  useful  for  taking  out  of 
winding,  and  at  the  same  time  giving  a  planed  face  to,  scantlings  of  various 
sizes,  such  as  window  and  door  frames ;  also  cutting  heavy  mouldings, 
planing  panels,  and  other  similar  work.  The  novelty  of  this  machine 
consists  in  its  being  able  to  take  the  work  out  of  winding  and  at  the  same 
lime  to  give  it  a  planed  face  fit  for  glueing  up,  without  requiring  to  be 
touched  with  a  trying  plane.  The  scantlings  to  be  planed  are  laid  upon 
a  cast  iron  travelling  bed,  and  are  held  securely  by  a  series  of  screw  clamps. 
If  the  pieces  are  small,  a  number  may  be^  placed  side  by  side  upon  the 
table  so  as  entirely  to  cover  it,  which  can  thus  be  planed  at  one  time. 
The  travelling  table  which  is  planed  all  over  is  provided  with  a  self-acting 
feed  motion,  by  which  the  rate  of  advance  can  be  varied  from  6  to  15  feet 
per  minute,  according  to  the  quality  of  the  wood  to  be  planed,  the  return 
speed  of  the  table  being  30  feet  per  minute.  The  machine  is  fitted  with 
a  simple  arrangement  of  stops,  somewhat  similar  to  an  iron  planing  machine, 
acting  upon  the  belt-shifting  gear ;  only,  in  this  case,  when  the  tool  has 
done  its  work,  it  throws  itself  out  of  gear  and  stops  in  its  original  position, 
consequently  requiring  no  attention. 

The  cutter  block,  which  makes  about  3,500  revolutions  a  minute,  is 
fitted  in  bearings  of  great  length  and  in  addition  to  the  ordinary  bolts, 
each  top  bearing  is  provided  with  four  small  steel  set-screws  which  are 
tapped  into  its  four  corners,  the  points  of  which  rest  upon  the  upper 
surface  of  the  bottom  brass.  By  tbe  adoption  of  these  set-screws  the 
necessity  for  packing  pieces  between  the  brasses,  and  the  constant  trouble 
of  adjusting  them,  is  entirely  avoided,  while  the  brasses  can  be  set  to  tbe 
utmost  nicety,  so  as  to  make  the  top  bearing  fit  close  to  the  spindle  without 


even  so  much  as  pressing  with  its  own  weight.  Another  improvement 
introduced  into  this  machine,  consists  in  making  the  collar  outside  the 
bearing,  loose  upon  the  spindle ;  the  end  of  the  cutter  block  spindle  being 
screwed  and  fitted  with  two  screwed  collar  nuts,  by  which  the  loose  collar 
is  kept  up  close  to  the  end  of  the  bearing,  consequently,  when  the  bearing 
wears  endways  the  loose  collar  can  be  set  up  as  required.  It  is  calculated 
that  one  lad,  with  this  machine,  will  do  as  much  work  in  a  given  time  as 
twenty  skilled  workmen  by  hand  labour. 

Another  exceedingly  useful  little  tool,  and  one  which  is  coming  into 
general  favour,  is  the  "  General  Joiner,"  (Figs.  2  and  3,  pi.  322),  in  which 
they  seem  to  have  combined  into  one,  as  many  of  the  various  tools  com- 
monly used,  as  possible.  This  machine  is  adapted  for  sawing,  planing, 
thlcknesslng,  mortising,  boring,  grooving,  tongueing,  rabbettlng,  moulding, 
chamfering,  and  a  great  variety  of  other  purposes,  and  seems  remarkably 
well  adapted  for  a  small  workshop. 

The  spludle  carries  a  saw  or  cutter  block  at  one  end,  and  an  auger  or 
mortising  tool  at  the  other,  and  is  provided  with  two  tables,  each  having 
a  separate  rising  and  falling  motion,  so  that  two  operations  may  be  per. 
formed  at  the  same  time.  The  speed  of  the  spindle  may  be  varied  from 
1,800  to  2,600  revolutions  per  minute. 

In  Figs.  4  and  5,  plate  322,  are  shown  a  front  and  side  elevation  of  the 
"  Universal  moulding,  shaping,  and  recessing  machine."  This  is  designed 
more  particularly  for  moulding,  shaping,  grooving,  and  labbettiug  curved 
and  circular  work,  such  as  circular  sash  frames,  sinking  and  moulding 
ornamental  panels,  and  any  other  irregular  work  which  is  so  costly  to 
execute  by  hand.  The  chief  novelty  of  the  machine  consists  in  its  com- 
bining the  operations  of  sinking  and  recessing  with  that  of  cutting  circular 
work. 

The  machine  is  provided  with  two  cutter  spindles  placed  one  exactly 
above  the  other;  they  are  made  of  steel  and  are  driven  at  the  rate  of 
6,000  revolutions  per  minute,  from  an  upright  shaft  at  the  back  of  the 
machine.  For  some  kind  of  work  the  bottom  spindle  Is  most  convenient, 
while  for  others,  such  as  recessing,  or  forming  a  moulding  in  the  centre  of 
a  wide  piece,  the  top  cutter  is  used  ,■  sometimes  both  may  be  used  together. 
When  either  cutter  is  not  required,  it  is  raised  or  lowered  out  of  the  way. 
Each  spindle  is  screwed  on  the  end  to  take  a  cutter  block,  and  bored  up 
to  take  the  various  tools  that  may  be  required.  False  spindles  may  also 
be  fitted  into  the  permanent  spindles  for  various  purposes. 

About  the  best  proof  that  could  be  given  of  the  utility  of  machines 
of  this  description  happens  to  be  supplied  in  the  same  building,  as  Messrs 
Trollope  and  Sons,  are  there  eshibltlng  a  magnificent  sideboard,  the 
unpolished  mouldings  of  which  remain  just  as  they  left  the  machine,  and 
which  appear  remarkably  smooth  and  clean. 

A  model  of  a  new  description  of  cross-cutting  saw,  especially  designed 
for  large  timber,  is  exhibited  by  Messrs.  Worssam.  This  appears  to  be  a 
very  convenient  tool,  as  it  will  cut  logs  of  timber  on  the  ground,  or  it  may 
be  fixed  to  the  end  of  a  saw-mill  virhere  the  timber  enters,  the  saw  being 
easily  lowered  down  below  the  floor  when  not  in  use,  thus  leaving  the 
entrance  clear. 

The  models  of  stone-sawing  and  planing  machines  are  principally  note- 
worthy for  the  simplicity  of  their  construction.  They  appear  to  be  sub- 
stantial, useful  tools,  and  not  so  liable  to  derangement  as  tbe  more 
complicated  tools  frequently  employed. 

31 


242 


THE   ARTIZAN. 


[NOTEMBEE  1,  1867. 


STEAM  LIFEBOATS  FOR    THE   ABYSSINIAN  EXPEDITION,  BY 
MR.  J.  S.  WHITE,  OP  CO  WES. 

For  several  years  past  the  adoption  of  steam  lifeboats  has  been  advocated 
in  the  columns  of  The  Aetizan,  as  being  one  of  vast  importance  both  to 
the  navy  and  the  mercantile  marine.  The  great  advantages  possessed  by 
such  a  combination  must  be  obvious,  provided  those  advantages  are  not 
counteracted  by  some  inherent  defect,  such  as  excessive  weight  or  unwield- 
liness.  The  objections  to  adopting  steam  in  launches  and  other  ship's  boats 
have  been  gradually  overcome,  partly  by  reducing  the  weight  of  the 
machinery  and  the  consumption  of  fuel  to  a  very  great  extent,  and  partly, 
perhaps,  in  consequence  of  the  increased  size  of  the  vessels  upon  which 
they  are  carried. 

In  The  Aetizan  for  April  last  an  engraving  was  given  of  the  engines 
of  a  steam  launch  for  the  Spanish  Government,  and  we  then  took  the 
opportunity  to  recommend  that  the  boats  should  be  built  upon  the  lifeboat 
principle — not  a  so-called  "  self-righting"  lifeboat,  the  principal  advan- 
tage (?)  of  which  seems  to  be  its  facility  for  turning  over — but  one  which 
will  not  capsize  or  sink  even  when  filled  with  a  sea.  A  steam  launch  of 
this  description  was  lately  built  by  Mr.  J.  S.  White,  the  well-known  ship- 
builder of  East  Cowes,  for  H.M.  Government,  and  designed  especially  for 
the  requirements  of  the  Abyssinian  expedition.  In  this  boat,  which  is 
upon  the  system  patented  by  Mr.  John  White,  of  West  Cowes,  the  air 
chambers  are  carried  up  to  the  gunwale  in  order  to  get  the  centre  of 
buoyancy  sufBoiently  high,  and  give  it  a  great  amount  of  stability.  The 
boat,  engine,  and  boiler  are  required  to  be  made  as  light  as  possible,  in 
order  that  the  whole  may  be  lifted  on  board,  or  launched  from  a  ship, 
without  difficulty.  In  attaining  this  object  Mr.  White  has  succeeded 
admirably,  as  the  total  displacement  of  the  boat  at  the  time  of  trial  was 
only  seven  tons,  or  just  the  weight  of  one  of  the  small  guns  in  the  ship. 
The  following  are  a  few  of  the  dimensions,  &c.,  of  the  launch  :— Length, 
45ft.;  beam,  9  ft.;  depth,  4ft.  4in.;  area  of  midship  section,  11  sq.ft.; 
weight  of  engines  with  steam  up,  2  tons;  speed  (mean),  8"936  knots; 
revolutions  of  engines,  290 ;  pressure  of  steam,  701bs. ;  diameter  of 
cylinder,  GJin.;  stroke  of  ditto.  Gin. ;  indicated  horse-power,  31. 

A  30-foot  pinnance,  upon  the  same  principle,  has  also  been  turned  out  by 
the  same  builder  for  the  Government,  in  which  the  weight  has  been  still 
further  economised,  while,  at  the  same  time,  a  high  rate  of  speed  has  been 
attained  for  a  boat  of  such  small  dimensions,  as  will  be  seen  from  the 
following  particulars  : — Length,  30ft.  ;  beam,  7ft. ;  depth,  3ft.  3in. ;  area 
of  midship  section,  G.Sft. 

tons.     owts. 
Weight  of  hull  1         5 

,,         engines  with  steam  up  1         0 

,,         coals  and  passengers  1         5 

Load  displacement  on  trial  3       10 

Number  of  revolutions,  320;  pressure  of  steam,  701bs. ;  indicated  horse- 
power, 14;  speed  (mean),  6'9  knots. 

Besides  the  above  boats,  Mr.  White  has  built  some  27ft.  and  28ft. 
cutters,  which  give  nearly  the  same  results,  the  weight  of  the  hull  being 
about  22cwt.,  and  that  of  the  engines,  IScwt.,  giving  a  speed  of  6-8  knots, 
with  12  indicated  horse-power. 

For  the  use  of  vessels  in  the  merchant  service,  or  for  yachts,  still  smaller 
boats  have  been  made  upon  this  systam,  which  can  be  hoisted  on  board  in 
the  ordinary  manner  with  the  greatest  ease.  The  weight  of  some  of  these 
boats,  as  for  instance,  a  20ft.  cutter,  is  only  16  cwt.,  including  the  engines 
and  boiler  with  the  steam  up;  while  the  speed  obtained  is  about  5^-  knotS) 
and  thoy  will  steam  forty  miles  with  not  more  than  2i  cwt.  of  coals. 

From  the  above  particulars  it  is  evident  that  e."ccessive  weight  can  no 
longer  be  urged  as  an  objection  to  their  use  while  the  speed  at  which  they 
will  travel  affords  in  many  cases  peculiar  advantages.  The  steam  lifeboat 
launch  will,  doubtless,  be  exceedingly  useful  for  the  purpose  of  landing  the 
troops  upon  such  a  coast  as  Abyssinia,  but  it  is  more  especially  advantageous 
in  cases  where  opposition  to  such  landing  may  be  anticipated.     From  the 


peculiar  principle  upon  which  these  boat3'  ate  constructed,  viz.,  Messrs.^ 
Lamb  and  White's  patent ,  in  which  the  air  chambers  are  divided  into 
compartments,  it  is  almost  impossible  to  sink  them,  as  in  the  event  of 
being  struck  by  a  shot,  those  compartments  which  remained  intact  would 
be  sufficient  to  keep  the  boat  afloat. 


APPARATUS  AND  PROCESSES  USED  IN  SPINNING  AMD  ROPE- 
MAKING,  CLASS  55,  IN  THE  PARIS  EXHIBITION. 

By  Petee  Ls  Neve  Fostee,  Jtjn.,  C.E. 

In  this  class  is  comprised  all  machinery  and  apparatus  used  in  the  pre- 
paration and  spinning  of  textile  materials,  of  which  cotton,  wool,  flax, 
hemp,  and  silk  are  the  most  important.  The  materials  and  machinery 
used  for  ropemaking  are  also  included  in  this  clas?,  together  with  ropes- 
and  cordage  of  all  kinds. 

From  the  great  difference  existing  ia  the  nature  of  textile  materials, 
and  even  in  their  individual  qualities,  different  modes  of  treatment  are 
necessary.  In  cotton,  for  instance,  the  length  and  quality  of  staple  varies 
not  only  in  different  but  even  in  the  same  species. 

The  first  process  in  cotton  manufacture  is  the  separation  of  the  seed 
from  the  staple  by  means  of  gins ;  the  next  is  to  clean  and  open  the  bales 
of  cotton,  which  arrive  at  the  mills  in  a  highly-compressed  state-  This  is 
effected  by  means  of  scutchers  and  beaters,  with  ventilators,  to  free  it 
from  dust.  The  cotton  is  delivered  in  an  even  fleece,  ready  for  the  third 
process — that  of  carding — by  means  of  which  the  fibres  are  drawn  out 
straight  and  parallel,  and  delivered  in  "  slivers,"  or  bands  of  cotton.  In 
some  cases  a  comblng-machine  is  substituted  for  this,  and  is  especially 
adapted  for  the  treatment  of  the  fibres  of  fine  numbers.  In  the  fourth 
process  these  slivers  are  drawn  out  and  doubled,  in  order,  by  the  repeated 
mixing  of  the  staple,' to  equalise  their  consistence  and  substance,  and  to 
arrange  the  fibres  perfectly  straight  and  parallel.  In  the  fifth  process  the 
slivers  are  delivered  to  tne  slubbing,  intermediate,  ".-.•.d  roving  frames; 
where  the  yarn  receives  the  first  twist,  and  is  repeatedly  drawn,  doubled, 
and  twisted,  ready  for  the  spinning  operation,  which  finishes  the  extension 
and  twisting  of  the  yarn  either  in  a  continuous  manner  on  the  throstle,  or 
in  a  discontinous  manner  on  the  mule,  and  finally  wound  upon  bobbins. 

Wool  is  of  two  different  kinds — the  long  and  the  short  staples,  each  of 
which  requires  a  dift'ereut  manner  of  treatment  in  the  preparation  and 
spinning  processes,  as  also  in  the  treatment  of  the  cloth  after  it  is  woven 
in  order  to  fit  it  for  the  market. 

The  length  of  the  fibres  of  long  wool  varies  from  Sin.  to  Sin. ;  this  is- 
not  carded  as  cotton,  but  combed,  like  flax  or  hemp,  either  by  hand  or  by 
machinery.  Short  wool  is  seldom  more  than  Sin.  or  4in.  in  length,  and  is 
carded  and  felted,  by  which  process  the  filaments  become  first  convoluted 
and  then  closely  matted  together.  The  shorter  sorts  of  combed  wool  are 
used  principally  for  hosiery,  and  the  longer  are  manufactured  into  hard 
yarns  for  worsted  pieces,  such  as  waistcoats,  carpets,  poplins,  crapes,  &c. 

The  wool  used  for  the  manufacture  of  good  cloth  should  not  only  be 
shorter  but  generally  speaking  softer  and  finer  than  the  worsted  wools,  in 
order  to  suit  it  for  the  fulling  process. 

Flax  machinery  is  required  to  be  made  much  stronger  than  that  for 
cotton,  and  it  requires  more  power  for  driving  it.  The  greater  cost  of 
flax  yarns  arises  from  the  practical  difficulties  in  converting  and  working 
the  raw  material. 

Flax,  hemp,  and  jute  are  all  spun  by  machinery  on  the  same  principle, 
but  with  difference  in  size  and  proportions.  Hemp  is  not  only  inferior  in 
fibre  to  flax  in  softness  and  substance,  but  is  more  difficult  to  spin. 

The  leaves  of  the  aloe  also  furnish  an  abundance  of  fibre  from  which 
ropes  are  made.  Some  excellent  specimens  of  cordage  made  from  this 
fibre  are  exhibited. 

The  luachinery  for  the  treatment  of  silk  is  extremely  simple,  there  being 
no  preparatory  machinery  required  as  for  cotton.  Silk  is  imported  in 
skeins  wound  direct  from  the  cocoons. 

The  first  process  is  the  winding  of  the  skeins  as  imported  off  on  to 
bobbins,  and  removing  the  irregularities  and  knots  by  passing  the  fibre 
between  the  edges  of  the  cleaner,  formed  of  two  bars  of  steel,  adjustable  by 
screws,  to  pass  the  maximum  thickness  allowed,  and  to  intercept  fibres  of 
extra  thickness.  It  is  then  doubled,  twisted,  and  reeled.  These  processes 
are  called  "  throwing  silk." 

Floss  silk,  or  "  bourres  de  soie,"  consists  of  the  shorter  broken  silk,, 
which  is  carded  and  spun  like  cotton. 

lu  France  the  principal  part  of  the  machinery  used  for  the  manufacture 
of  cotton  is  made  at  Rouen;  flax  and  hemp  machinery,  at  Lisle;  Alsace 
furnishes  cotton  machinery,  and  machinery  for  carding  and  combing  wool 
and  floss  silk. 
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Feance. 

One  of  the  most  important  exhibitions  of  cotton  machinery  is  that  of 
Messrs.  Schlumberger  and  Co.,  of  Guebwiller  (Haut  Rhin),  19  and  51. 
It  consists  of  a  "breaker"  carding  engine  witli  automatic  stripper  for 
"  top  flats,"  on  which  there  are  eighteen,  on  "Welhnan's"  system.  The 
cotton  is  opened  and  cleaned  by  a  pair  of  working  rollers  before  reaching 
the  flats.  The  flats  are  lifted  out  of  their  places  for  the  purpose  of  stripping 
■without  being  turned  over,  and  a  wire  brush  is  drawn  across  the  face  of 
the  flat  to  remove  the  fly  and  dust.  The  flat  is  pressed  gently  down  upon 
the  brash  during  the  action  of  stripping.  The  mechanism  for  stripping  is 
effected  by  cams,  and  is  particularly  ingenious  and  simple,  and  imitates 
stripping  by  hand. 

A  double  carding  engine,  consisting  of  a  first,  or  breaker  cylinder,  fitted 
with  four  pairs  of  working  rollers,  and  the  "finisher"  cylinder,  with  ten 
self-stripping  flats,  on  Wellmim's  plan,  is  shown  by  this  firm.  The  doflBng 
comb  is  fitted  on  a  hollow  steel  axle. 

The  combing  machine  exhibitedby  Messrs.  Schlumberger  is  the  invention 
of  M.  Heilmann,  of  Mulhouse,  and  is  especially  adapted  for  combing  cotton 
of  fine  numbers.  The  lap  is  placed  on  two  revolving  wood  rollers  at  the 
top  of  the  machine,  by  which  it  is  caused  to  unwind  and  deliver  a  sheet  of 
cotton  down  an  inclined  guide  between  fluted  steel  rollers,  which  place  the 
cotton  between  the  open  jaws  of  a  pair  of  iron  nippers  ;  the  nippers  then 
close,  and  by  suitable  cam  motions  are  made  to  approach  the  revolving 
<omb  cylinder,  where  the  cotton  is  held  by  them  till  all  the  short  fibres 
and  impurities  are  cleaned  out.  The  combs  are  cleared  of  fly  and  dirt  at 
every  revolution  by  a  cylindrical  brush.  As  soon  as  the  combs  have  passed 
through  the  cotton,  the  nipper  recedes  from  the  cylinder  and  opens,  to 
allow  the  partly-combed  fibres  to  be  partially  drawn  out  of  the  lap  by 
means  of  a  leather-covered  roller,  working  for  this  purpose  in  contact  with 
the  fluted  segment  on  the  comb  cjiinder,  and  with  fluted  detaching  rollers. 
The  drawing  out  of  these  fibres  causes  the  ends,  which  were  previously 
held  in  the  nippers,  to  pass  between  the  teeth  of  a  fine  comb,  and  thus 
prevents  any  waste  being  drawn  forward. 

The  machine  is  arranged  in  such  a  manner  that  the  tuft  of  cottcn  is 
deposited  on  the  detaching  roller  so  that  the  ends  overlap  each  other,  and 
are  united  in  a  continuous  sliver,  to  be  deposited  in  a  coiling  can  on  one 
side  of  the  machine,  whilst  the  waste  is  coiled  in  a  can  on  the  other  side 
This  machine  is  made  with  six  deliveries,  each  of  which  produces  13Mbs 
per  day. 

A  combing  machine  for  wool,  on  the  same  principle,  is  exhibited  by  these 
makers. 

The  slubbing  and  roving  frames  exhibited  by  this  firm  are  of  the  usual 
construction. 

The  self-acting  mule  of  Messrs.  Schlumberger  is  most  ingeniously 
arranged,  and  adapted  for  spinning  fine  numbers. 

These  makers  also  exhibit  a  set  of  two  carding  machines  for  wool, 
consisting  of  "scribbler"  and  "condenser;"  these  are  of  the  usual  con- 
struction, with  ordinary  feed  lattice,  &c. 

The  best  display  of  wool  machinery  is  that  of  M.  Mercier,  of  Louviers 
(Eure)  37;  it  consists  of  both  carding  and  combing  machinery  for  short 
and  long  wools.     Carded  wools  undergo  the  following  processes  : — 

The  burring  machine,  48in.  in  width,  is  provided  with  Bolette's  self- 
acting  feeder,  consisting  of  a  hopper,  into  which  the  wool  is  thrown ;  at 
the  bottom  of  this  hopper  is  a  travelling  lattice,  for  the  purpose  of  bringing 
the  wool  forward  within  range  of  the  hook-shaped  teeth  of  a  vertical 
lattice,  by  means  of  which  the  wool  is  lifted  in  a  regular  manner  and  fed 
into  the  beaters,  the  first  of  which  is  a  cylinder  with  four  longitudinal 
blades;  it  then  passes  to  the  second,  a  cylinder  armed  with  four  rows  of 
strong  teeth.  This  double  beating  has  the  eft'ect  of  opening  the  wool  and 
facilitating  its  being  taken  by  the  teeth  of  fiftj'-four  comb  blades  fixed  on 
a  hollow  cast  iron  cylinder  22in.  in  diameter ;  between  each  comb  blade  a 
long  slit  is  made  about  -Jin.  in  width,  extending  the  whole  length  of  the 
•cylinder;  this  is  for  the  purpose  of  keeping  the  combs  free. 

The  openings  of  the  grating  under  the  first  beater  can  be  regulated  so 
as  to  facilitate  the  exit  of  the  burrs. 

The  production  of  this  machine  is  from  881bs.  to  llOlbs.  per  day. 

In  the  next  process,  of  teazing,  the  wool  is  put  into  the  self-acting 
feeder  of  a  machine,  consisting  of  an  iron  cylinder  covered  with  twenty- 
four  iron  bars,  each  armed  with  a  double  row  of  strong  teeth,  2in.  in 
length.  This  machine  is  provided  with  an  arrangement  for  oiling  the 
fleece  previous  to  its  being  carded,  for  the  purpose  of  softening  the 
•wool  and  preventing  the  short  fibres  from  flying. 

The  wool  is  next  carded  in  a  set  of  three  machines,  consisting  of 
"scribbler,"  "intermediate,"  and  "condenser."  The  main  cylinders  of 
these  machines  are  44in.  in  diameter,  each  with  five  workers  and  five 
strippers  about  a  fourth  of  the  size  of  the  workers.  These  machines  are 
44in.  in  width  on  the  wires. 

The  wool  is  supplied  to  the  "scribbler"  by  means  'of  M.  Bolette's 
self-acting  feeder;  and  the  burrs  are  knocked  out  from' the  wool  before 
reaching  the  main  cylinder  by  means  of  a  small  burring-roUer  armed 
with  saw-blades. 


The  sliver  delivered  by  this  machine  passes  on  an  endless  feed-cloth 
to  the  "  intermediate  "  card,  where  it  is  laid  obliquely  across  the  feeding- 
lattice  by  means  of  Apperley  and  Ciissold's  patent  feeder.  The  sliver 
delivered  by  the  intermediate  serves  to  supply  the  condenser  in  the 
same  manner.  The  fleece  is  stripped  from  the  condenser  by  two  doffers, 
and  the  fifty  strips  are  felted  by  passing  between  two  pairs  of  endless 
leather  bands  or  rubbers  having  an  alternate  motion  across  them.  This 
machine  delivers  fifty  good  threads  and  two  wasters  at  ends. 

M.  Mercier  exhibits  a  self-acting  mule  of  400  spindles  fitted  with  a 
"  double  speed,"  which  is  very  serviceable  ;  it  beins  desirable  to  twist 
the  thread  whilst  being  drawn  just  sufficiently  to  prevent  its  breaking, 
and  when  the  carriage  is  at  the  end  of  its  stretch  to  give  it  an  extra 
twist. 

For  the  treatment  of  long  wool  M.  Mercier  exhibits  a  carding  engine 
44in.  in  width,  consisting  of  two  main  cylinders,  and  provided  with  a 
self-feeding  apparatus,  similar  to  that  previously  described,  breast  rollers, 
and  burring  cylinder  armed  with  saw  blades. 

The  wool,  after  the  burrs  have  been  knocked  out  by  the  burring- 
cylinder,  is  transferred  to  the  breast  roller  furnished  with  three  working 
rollers  and  clearers,  where  it  is  prepared  for  the  first  main  cylinder ;  this 
is  followed  by  another  roller  of  the  same  diameter  as  the  breast  roller  to  pre- 
pare it  for  the  second  main  roller.  The  fleece  is  removed  in  the  usual 
manner  by  the  doffer  and  a  vibrating  comb  and  forriied  into  a  sliver  which 
is  wound  into  a  hall  for  supplying  the  combing  machine. 

The  corabing-machine,  which  is  of  most  novel  construction,  is  the 
invention  of  Mr.  Noble,  and  produces  from  2001b3.  to  7001bs.  per  day. 

This  machine  consists  principally  of  a  circular  horizontal  comb,  abont 
5ft.  in  diameter,  formed  of  needle  points,  with  two  small  circular  combs 
x-evolving  tangentially  to  the  larger  one,  of  the  same  diameter.  The  balls 
of  slivers,  seventy-two  in  number,  are  placed  in  a  framework  underneath, 
and,  revolving  with  the  comb,  the  ends  of  the  slivers  pass  separately 
through  holes  and  through  guide  troughs  ;  the  slivers  are  kept  from 
uni-oUing  too  quickly  by  a  small  weight  under  which  they  pass  in  the 
troughs.  These  troughs,  in  revolving  as  they  approach  the  points  of  contact 
with  the  smaller  combs,  are  raised,  by  means  of  a  fixed  cam  or  incline,  up 
which  they  travel.  The  ends  of  the  slivers  xiassing  to  the  comb  are  pnlled 
out  by  the  slight  resistance  offered  by  a  bar  under  which  they  pass ;  the  ends 
thus  pulled  out  project  over  the  inner  and  outer  combs  at  their  two  points 
of  contact,  and  the  tufts  of  wool  are  placed  on  the  teeth  of  the  combs  by 
a  descending  brush  at  each  end  of  the  crank  shaft,  making  about  300 
revolutions  per  minute  whilst  the  large  comb  makes  from  three  and  a  half 
to  four  revolutions.  As  the  combs  revolve,  the  ends  of  the  tufts  of  wool 
placed  on  the  teeth  are  guided  by  endless  bands  of  leather  bet"'een  four 
pairs  of  fluted  rollers,  which  are  placed  in  convenient  situations  for  the 
purpose  of  forming  two  slivers  from  the  large  comb  and  one  from  each  of 
the  smaller  ones.  These  four  slivers  are  then  passed  to  the  top  of  the 
machine,  where  tliey  are  formed  into  one  by  passing  through  a  series  of 
rollers  and  wound  into  a  ball.  The  short  refuse  wool  remaining  between 
the  teeth  of  the  combs  are  removed  by  triangular  plates  or  cleaners,  and 
led  away  to  cans  placed  at  the  bottom  part  of  the  raaoliine. 

The  fibres  of  the  wool  are  drawn  out  and  laid  parallel,  either  after 
combing  or  carding,  by  means  of  a  screw  gill.  The  gill  head  is  supplied 
with  a  certain  number  of  balls  of  sliver,  which  are  placed  in  a  crul  or 
framework  for  that  purpose.  This  machine  is  composed  of  an  endless 
succession  of  bars  called  "fallers,"  hearing  combs  of  closely -ranged  steel 
points,  through  which  the  slivers  are  drawn.  These  bars  are  guided 
forward  by  means  of  two  screws,  with  an  eccentric  at  the  ends,  lor  the 
purpose  of  lowering  the  gill  bar  on  to  another  pair  of  screws  revolving 
in  the  opposite  directi,;u,  by  which  they  are  brought  back  to  their  former 
position,  into  which  they  are  lifted  by  other  eccentrics.  These  slivers  are 
held  hack  by  a  holding- back  roller,  so  as  to  allow  the  teeth  of  the  gills  to 
act  upon  the  wool. 

A  self-acting  mule  of  450  spindles  and  four  rows  of  drawing  rollers  is 
exhibited  by  these  makers. 

M.  Vouillon,  of  Louviers  (Eure),  38,  shows  a  machine,  constructed  by 
M.  Mercier,  for  the  production  of  "  fils  fentres,"  threads  which  are  not  spun, 
but  felted.  The  thirty  slivers  from  the  condenser  are  passed,  on  an  endless 
felt  band,  covered  with  linen,-  under  four  wooden  rollers,  covered  in  like 
manner.  These  rollers  have  an  alternate  motion  across  the  endless  band, 
and  in  this  manner  the  slivers  are  rubbed  into  yarn.  A  steam  pipe  is 
introduced  between  the  first  two  rollers,  for  the  purpose  of  heating  the 
wool  in  order  to  facilitate  the  operation  of  straightening  the  fibres, 

Messrs.  Stehclin  and  Co,,  of  Bitschwiller  (Haut  Rhin)  61,  exhibit 
both  woollen  and  cotton  machinery. 

For  cotton,  they  exhibit  a  set  of  two  carding  machines  with  the  inter- 
mediate process  of  lap  doubling.  The  "  breaker  "  carding  machine  is  of 
the  usual  construction,  with  workers  and  cleaners,  and  the  "  finisher  "  is 
furnished  with  eighteen  self-stripping  flats  on  Wellman's  system.  Besides 
these,  this  firm  exhibit  drawing,  slubbing,  and  roving  frames,  and  self- 
acting  mule,  of  good  design  and  construction.  The  self-acting  mule  is  of 
442  spindles,  with  four  pairs  of  drawing-rollers,  the  end  pair  of  which  are 
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weigbted.  The  chief  novelty  in  this  mule  is  the  form  of  the  carriage,  the 
back  of  which,  in  plan,  forms  a  parabolic  curve,  instead  of  the  back  and 
front  being  parallel,  as  those  generally  in  use. 

For  wool  they  exhibit  two  carding  machines  and  a  circular  wool-combing 
machine  of  ingenious  design.  The  wool,  in  ten  or  more  slivers,  is  led 
forward  by  a  screw  gill,  on  which  it  is  placed  by  a  descending  brush;  the 
tuft  of  wool  is  then  seiaed  by  a)  pair  of  jaws,  that  take  it  forward ;  a 
comb  next  takes  it  from  the  jaws  and  deposits  it  on  the  revolving  circular 
comb  ;  the  ends  of  the  fibres  which  project  outside  the  teeth  of  the 
comb  are  guided  by  an  endless  leather  band,  to  a  pair  of  fluted  rollers,  by 
means  of  which  they  are  drawn  away  from  the  teeth  of  the  comb  and 
formed  into  a  sliver  by  passing  through  the  centre  of  a  hollow  revolving 
cone,  and  deposited  in  a  can  at  the  side  of  the  machine.  The  waste  wool 
remaining  between  the  teeth  of  the  comb,  is  cleaned  out  by  means  of 
triangular  plates,  and  drawn  away  by  a  pair  of  fluted  rollers  and  deposited 
in  another  can. 

The  production  of  this  machine  is  from  2201bs.  to  6601bs.  per  day, 
according  to  the  quality  of  the  wool  that  is  combed. 

Messrs.  Morel  and  Co-  (82),  of  Roubaix,  Nord,  also  exhibit  a  circular 
wool-combing  machine.  The  slivers,  supplied  from  fifteen  bobbins  fixed 
in  a  creel,  are  brought  forward  over  the  circular,  horizontal  revolving 
comb,  where  the  tuft  of  wool  is  seized  by  a  pair  of  jaws  and  placed  upon 
the  teeth  of  the  comb  by  a  descending  brush ;  the  fibres  projecting  from 
the  comb  are  guided  by  an  endless  leather  band,  and  are  drawn  away  by 
a  pair  of  fluted  rollers  and  formed  into  a  sliver,  which  is  deposited  in  a 
can.  In  this  machine  there  are  two  feeds,  the  one  opposite  the  other ;  and 
two  slivers  of  combed  wool  are  formed,  one  on  each  side.  The  short 
waste  wool  is  cleaned  from  between  the  teeth  of  the  comb  by  means 
of  triangular  plates,  and  led  away  by  a  pair  of  fluted  rollers  to  a  can. 
The  circular  comb  is  formed  of  eight  concentric  rows  of  steel  teeth  fixed 
on  a  revolving  cylinder ;  the  cam  mations  by  which  the  jaws  and  brush 
receive  their  respective  movements  are  formed  by  a  projection  cast  on 
the  inside  of   the  cylinder. 

Messrs.  Pierrard-Parpaite  and  Sons  (93),  of  Reims  (Marne),  show  im- 
portant and  well-constructed  machinery  for  cleaning  and  spinning  wool, 
consisting  of  an  opener,  scouring  and  wringing  machine,  carding  engine,  and 
continuous  spinning  frame. 

The  opener  consists  principally  of  a  cylinder  provided  with  a  quantity 
of  conical  teeth  fixed  slightly  inclined  in  the  direction  of  the  revolution. 
The  wool  is  fed  in  on  an  endless  lattice,  the  fibres  are  drawn  out  and 
opened,  and  the  inclined  teeth  tend  to  send  the  wool  forward  and  deliver 
the  wool  on  the  opposite  side  of  the  machine. 

The  scouring  machine  consists  of  several  vats,  into  which  the  wool  is 
steeped,  containing  alkaline  lye,  where  it  is  worked  about  by  forks  moved 
by  cranks ;  it  is  then  taken  out,  rinsed,  and  dried.  These  vats  are  placed 
at  different  levels,  so  that  the  liquid  in  the  top  one,  which  receives  the 
dean  water,  can  be  emptied  easily  into  the  next,  and  so  on  in  succession.  The 
wool  is  dried  by  being  passed  between  rollers  covered  with  woollen  telt, 
which  undergo  considerable  pressure,  and  effectually  squeeze  out  all  the 
water. 

The  carding  machine  exhibited  by  this  firm  is  of  the  usual  construction, 
with  double  doffing  rollers  and  leather  rubbers  for  felting  the  threads. 

The  principal  feature  in  the  spinning  frame  is  that  the  spindle  and  flyer 
work  quite  independently  of  each  other,  and  are  driven  by  independent 
gearing,  the  flyer  with  a  constant,  and  the  spindle  with  a  variable,  speed. 
Each  spindle  and  flyer  can  be  stopped  in  a  very  simple  manner,  without 
its  being  necessary  to  stop  the  whole  machine.  The  bobbins  filled  with 
yarn  from  the  roving  frame  occupy  the  top  part  of  the  machine,  whence 
the  yarn  passes  through  the  drawing  rollers  to  the  spindles  through  the 
hollow  part  of  the  flyer,  which  is  provided  with  arms  of  equal  length  with 
a  spiral  groove  cut  in  one  of  them,  down  which  the  thread  is  led,  and  in 
this  manner  is  protected  from  the  effects  of  the  centrifugal  force  occasioned 
by  the  high  speed  of  the  spindles. 

A  continuous  spinning  machine  is  exhibited  by  M.  Ryo-Oatteau  (35), 
of  Roubaix  (Nord),  the  rail  of  which  is  lifted  by  a  cam  motion  arranged  in 
an  ingenious  manner. 

A  flax-hackling  machine,  with  vertical  sheets,  is  exhibited  by  JIadame 
Ward  (159),  of  Lille  (Nord).  The  flax,  suspended  in  its  holder,  is  passed 
progressively  <rom  one  side  of  the  machine  to  the  other  on  a  slide  placed 
above  the  tackle-sheets,  and  is  thus  hackled  at  the  same  time  on  each  side 
in  its  course  through  the  progressively  finer  hackles.  The  hackle-sheets 
are  kept  clean  by  means  of  brush-rollers  at  the  bottom  part  of  the  machine, 
and  they  are  cleaned  by  means  of  rollers  covered  with  card  clothing,  from 
which  waste  is  doffed  by  means  of  a  vibrating  comb.  The  vertical  sheets 
run  together  parallel,  and  are  so  geared  that  the  hackles  of  one  intersect 
the  interstices  of  the  other. 

The  only  ropemakiug  machinery  in  the  Jlxhlbition  is  that  shown  by  M. 
Ouarnier-Mathic  (54),  of  Compiegne  (Oise).  These  machines  occupy  but 
little  space,  and  ropes  of  great  length  can  be  made  without  the  necessity 
of  long  ropewalks. 


M.  Vimont  (60),  of  Vire  (Calvados),  shows  a  throstle,  or  continuous 
spinning-frame,  of  novel  construction.  The  wool,  after  passing  through 
the  drawing  rollers,  is  twisted  by  passing  through  a  small  eye,  making 
about  3,O0U  revolutions  per  minute  under  tension.  The  tension  is  produced 
by  the  thread  passing  over  two  triangular  flyers.  The  winding  on  is  effected 
by  the  ring  and  traveller,  and  the  copping  motion  by  a  rack  and  pinion  for 
lifting  the  rail. 

A  most  effective  machine  is  exhibited  by  M.  Buzzon,  of  Paris,  for  pre- 
paring shoddy  of  woollen  rags,'for  re-carding  and  tearing  up  other  rags  for 
paperraaking,  &c.  The  rags  are  fed  in  by  means  of  an  endless  feed-cloth 
between  a  pair  of  iron  rollers,  the  bottom  one  of  which  is  covered  with 
indiarubber,  within  range  of  a  drum  making  about  1,000  revolutions  per 
minute,  covered  with  steel  teeth  resembling  those  of  a  circular  saw  ;  the 
top  roller  is  kept  clear  by  means  of  a  knife  which  prevents  the  wool  being- 
wrapped  round  it.  The  drum  is  cleared  of  wool  on  the  delivery  side  by  a 
circular  brush.  This  machine  requires  about  li  horse  power,  and  pro- 
duces from  3001bs.  to  4001bs.  per  day. 

A  circular  wool-combing  machine  is  exhibited  by  Messrs.  Prouvost  and 
Co.  (43),  of  Roubaix,  Nord. 

Eight  slivers  contained  on  bobbins  are  placed  in  a  creel,  and  their  ends 
are  brought  forward  on  a  carriage,  working  on  a  horizont.al  slide.  The 
tufts  of  wool  are  taken  by  a  comb  having  a  backward  and  forward  move- 
ment towards  the  revolving  circular  comb,  on  which  they  are  placed  by  a 
descending  brush.  The  ends  of  wool  projecting  on  each  side  of  the 
comb  are  guided  by  endless  bands  of  leather ;  and  the  two  slivers  thus 
formed  are  drawn  into  one  by  a  pair  of  fluted  rollers  through  a  hollow 
revolving  comb,  and  deposited  in  the  coiling-can.  The  waste  wool  remain- 
ing between  the  teeth  of  the  comb  is  cleaned  out  in  the  usual  manner,  by 
means  of  triangular  plates. 

The  principal  exhibitors  of  ropes  and  cables  are  Messrs.  Besnard  and 
Genest  (36),  of  Angers,  Maine-et-Loire,  who  show  a  pyramid  composed  of 
wire  and  hempen  ropes  and  cables  for  the  Imperial  and  merchant  navy  ;  a 
coil  of  flat  rope  made  from  the  fibres  of  the  aloe,  for  the  mines  of  Blanzy 
231  fathoms  in  length  and  weighing  upwards  of  three  tons;  a  coil  of  flat 
wire  rope,  weighing  upwards  of  four  tons,  and  260  fathoms  in  length, 
intended  for  the  use  of  the  mines  at  Creusot;  a  flat  hempen  rope,  300 
fathoms  in  length,  and  weighing  upwards  of  five  tons,  with  varioiis  other 
coils  of  cables  of  large  dimensions  for  mining  purposes,  form  the  base  of 
the  pyramid.  Upwards  of  800  workmen  are  employed  by  this  firm  for 
the  manufacture  of  cables  and  cordage,  with  an  engine-power  of  30O 
horses. 

The  machinery  used  by  this  firm  has  been  chiefly  furnished  by  Messrs. 
Combe,  of  Belfast,  for  combing  hempen  and  other  fibres,  and  the  carding- 
engines  by  Fairbairn,  of  Leeds. 

Some  excellent  samples  of  wire,  hempen  rope,  and  rope  mado  from  the 
fibres  of  the  aloe,  are  exhibited  by  Messrs.  Marcheteau,  Potraies,  and 
Laroche,  of  Angers  (33). 

The  Commission  des  Ardoisieres  of  Angers  (98)  show  some  good  saraples- 
of  both  flat  and  round  wire  rope. 

The  generality  of  the  cables  and  ropes  in  the  French  department  is  of 
excellent  quality. 

The  principal  exhibitors  of  card  clothing,  separate  parts  of  machinery, 
such  as  spindles,  flyers,  bobbins,  gills,  combs,  used  in  the  preparation  of 
textile  fabrics,  are  Messrs.  Harding  and  Cocker,  of  Lille  (120),  Messrs.. 
Scrives,  of  Lille  (133),  Messrs.  Metcalfe,  of  Meulan,  Seine  et  Oise  (21),. 
and  numerous  other  firms. 

The  machinery  for  silk  throwing  does  not  generally  present  any  special 
features  or  novelties  in  construction. 

Some  excellent  apparatus  for  weighing  and  testing  the  strength  of 
silk,  and  parts  of  silk  throwing  machinery,  are  exhibited  by  iMessrs.. 
Burdet  (149)  of  Lyons,  Mr.  Alcan,  of  Paris  (22),  and  a  few  other 
exhibitors. 

{.To  he  continued^ 


CIVIL   ENGINEERING,    PUBLIC    WORKS,    AND    ARCHITECTURE, 

CLASS  65,  IX  THE  PARIS  EXHIBITION. 

By  Captain  Ponsoxby  Cox,  R.E. 

Although  there  is  no  science  which  has  given  to  the  world  such  important 
practical  "results  within  tho  last  few  years  as  that  of  civil  ougiueoring,  and 
though  there  is  probably  none  which  has  made  more  roal  scientific  progress, 
its  recent  progress  and  its  later  results  are  far  from  being  adequately  repre- 
sentnd  in  tho  Exhibion  of  18G7. 

In  tho  French  section  only  is  there  a  satisfactory  exhibition  in  civil 
engineering  proper ;  the  other  European  nations,  as  well  as  the  L^nited 
Statos  of  America,  are  but  slightly  represented.  Our  own  country  can- 
hardly  be  said  to  be  represented  at  all. 

This  is  much  to  be  regretted,  for  undoubtedly  a  well-assorted  collection 
of  models  or  drawings  of  tho  most  important  engineering  works  scattered 


November  1,  1867.] 


THE  ARTIZAN. 


245 


all  over  the  world,  -which  are  due  to  tho  energy  and  skill  displaj-od  by 

English   engineers  within  the  last  few  yoa.is,  would,  if  placed  side  by  side 

with  the  magnificent  collection  of  models  and  plans  in  the  French  section, 

have  formed  an  exhibition  most  interesting  and  instn.ictive>,  would  have 

added  much  much  to  tho  available  knowledge  of  civil  engineering  of  the 

world,  and  saved  much  of  the  laboui-  thrown  away  in  re-inventing.      From 

this  point  of  view,   the  Paris  E.xhibition  cannot  but  be   looked  upon  as  a 

great  opportunity  lost.      The  ])ublic  works  of  London  alone  might  have 

supplied  admirable  examples  in  the  great  railway  stations  and  river  bridges 

recently  constructed,  as  well  as  the  works  connected  with  the  main  drainage 

and  the  Thames  embankment.     The  materials  for  a  good  display  exist,  no 

doubt,  in  the  works  of  Great  Britain  and  her  colonics,  but  we  do  not  possess 

(nor  does  any  other  nation  possess),  for  tabulating  those  materials,  such  a 

machineiy  as  France  has  in  her  establishment  ''dcs  Pouts  et  Chausse'es," 

her  ''Ecole  des  Mines,"  "des  Arts  ot  Metiers,"  &c. 

Tho  French  collection  is  unrivalled.     It  contains  models,  admirably  got 

up,  of  bridges,  viaducts,  reservoirs,  docks,  timnels,  itc,  with  complete  plans 

illustrative  of  all  recent  puldic  works  ;  a  brief  but  clear  report  of  each 

work  is  to  bo  found  in  a  volume  published  under  the  auspices  of  the  Ministere 

d' Agriculture,  du  Commerco,  et  des  Trauvaux  Publics.      From  this   source 
have  been  derived  tho   figures  which  will  be  found  in  the  short  notice  of 
some  of  the  most  important  public  works  attached  to  this  memorandum. 
Leaving  France  for  the   present,   we  find  the  most  important    exhibit 

connected  with  civil  engineering  in  the  Enghsh  section  to  be  the  application 

to  lighthouses  oE  the  dioptric  system  of  light  of  Augustin  Fresnel,  which 
system  is  now  being  generally  introduced,  both  for  fixed  and  revolving 
lights.  The  Trinity  House  and  the  Commission  of  Xorthern  Lights  have 
sent  a  series  of  models  of  lighthouses,  light-ships,  &c..  and  several  lanterns 
of  different  sorts  and  sizes.  These  lauterns  are  all  from  the  works  of 
Messrs.  Chance,  of  Birmingham,  and  comprise  the  improvements  made  by 
them  as  well  as  by  ilr.  Douglas  for  the  Trinity  House,  and  ilessrs.  Steven- 
son for  the  northern  lights.  The  dioptric  system  has  been  recently 
admirably  described  by  !Mr.  Chance  in  a  paper  road  at  the  Institution  of 
Civil  Engineers.  It  consists  of  a  structure  of  segments  of  glass  enveloping 
a  central  tlame,  whose  focal  rays  are  parallehsed  in  a  horizontal  direction 
and  defiectod  in  the  case  of  fixed  lights  in  meridian  planes  onh',  whilst  in 
revolving  lights  the  rays  are  gathered  into  a  number  of  cylindrical  beams, 
which  ai'O  made  to  pass  successively  before  the  observer  by  the  rotation  of 
the  apparatus.  The  dioptric  instrument  is  further  described  to  consist  of 
three  main  divisions ;  an  equatorial  bolt  of  the  sphere  of  light  proceeding 
from  the  flame  is  acted  upon  by  refraction,  but  the  rays  above  and  below 
this  belt  are  deflected  by  local  reflection  ;  the  relative  illiuninating  values 
in  the  honzontal  plane  of  these  divisions  of  the  part  of  the  luminous  sphere 
acted  upon  are  in  the  proportion  of,  upper  reflectors,  20 ;  refracting  portion, 
70  ;  lower  reflectors,  10. 

It  is  most  important  to  send  towards  the  sea  horizon  the  brightest  sections 
of  the  flame.  The  Trinity  House  Corporation  exhibits  the  application  of  the 
magneto-electric  light,  for  the  discovery  of  which  the  world  is  indebted  to 
Professors  Faraday  and  Holmes ;  the  former  discovered  in  1831  that  a  spark 
could  be  produced  by  magneto-electricity ;  the  latter,  that  by  this  means  a 
continuo\is  flame  could  be  kept  up.  In  1857  the  discovexy  of  Professor 
Holmes  was  first  applied  in  the  South  Foreland  Lighthouse.  It  has  since 
that  date  been  submitted  to  long  practical  trial,  tho  result  of  which  has  been 
the  determination  to  adopt  it  in  other  lighthouse  stations. 

The  machine  for  the  production  of  the  light  consists  essentially  of  six 
brass  wheels,  with  sixteen  bobbins  of  insulated  copper  attached  at  equal 
distances  to  the  circiunferences  of  each  wheel ;  inside  each  bobbin  is  a  hollow 
core  of  soft  iron  ;  the  wheels  are  all  fixed  upon  a  shaft,  which  is  driven  by 
a  steani-engine.  In  turning,  every  core  of  each  wheel  is  brought  at  the 
same  instant  between  the  opposite  poles  of  two  magnets,  which  pair  of  poles 
it  also  quits  at  the  same  instant.  The  core  of  every  bobbin  has  its  magnet- 
ism thus  reversed  by  the  revolution  of  the  wheels  107  times  i^er  second. 
This  reversing  of  the  magnetism  induces  a  cm-rent  of  electricity  in  the 
bobbins  ;  the  combination  of  the  currents  produces  one  of  sufficient  intensity 
to  give  a  powerful  light.  The  lantern  in  which  the  electric  light  is  used  was 
designed  by  Messrs.  Chance,  by  whose  arrangement  the  bars  of  the  lanterns 
are  fixed  obhquely,  and  by  this  means  the  amount  of  light  stopped  by  the 
lantern  is  reduced  to  a  minimum. 

The  above  appear  to  be  the  most  striking  exhibits  in  the  English  section  ; 
and,  indeed,  there  is  little  else  calling  for  special  notice  in  engineering,  pro- 
perly so  called.  Mr.  H.  Cole  has  sent  a  specimen  of  enamelled  ceiling  which 
in  many  cases  might  be  adopted  with  advantage :  and  the  exhibits  of  orna- 
mental tiles  by  Minton  and  ;^Iaw,  and  of  terra-cotta  by  Blanchard,  Blashfield, 
and  Pulham,  are  prominent  instances  of  improvement  in  materials  of 
construction. 

Messrs.  G.  Smith  and  Co.  exhibit  a  specimen  of  the  facade  of  the  South 
Kensington  Museum,  showing  an  admirable  combination  of  finished  brick- 
-work  with  teri^a-cotta  mouldings  and  eni-ichments. 

Turning  to  Belgium,  we  find  in  an  annexe  a  model  of  the  system  adopted 
by  M.  E.  Boucqueau  in  the  construction  of  a  tunnel  on  the  line  of  railway 

from  Brain  le  Conte  to  Gand.     The  tunnel,  which  is  about  440  yards  long,  j  are  65ft.  6in.  long,  12ffc.  2in.  broad,  and  4ft.  7in.  deep;  except  the  two 
is  carried  through  a  hill  on  the  bank  of  the  River  Dendre.    It  is  approached  I  pair  next  the  shore,  which  are  somewhat  larger. 


on  the  north  side  through  a  considerable  cutting,  and  the  line  at  the  south 
side  is  carried  on  an  embankment.  It  was  necessary,  in  order  that  the  work 
should  proceed  with  rapidity,  that  the  tunnel  should  be  attacked  at  several 
points  at  once.  Sinking  shafts  from  the  gTOund  above  and  lifting  the  stuff 
over  the  hiU  would  have  been  attended  with  considoralile  expense.  M. 
Boucqueau  consequently  determined  to  drive  in  a  small  gallor}',  parallel 
to  the  tunnol,  at  one  side  of  it  and  about  2ft.  below  its  general  level.  From 
this  gallery  adits  were  di-ivon  right  and  left  at  right  angles  to  tho  axis  of 
tho  tunnol.  The  whole  of  the  deblai  was  taken  out  through  these  adits  and 
disposed  of  at  the  south  or  ombankment  side  of  the  hill :  whilst  ths  small 
gallery,  being  somewhat  below  the  proposed  level  of  the  permaneht  way  in 
the  tunnel,  kept  the  workings  free  from  -water.  The  gallery  was  .^-ft.  wide 
by  Gft.  high.  Its  sides  and  coiling  were  supported  with  sheet  piliiig  and 
lagging.  The  distance  between  the  axes  of  the  small  gallery  and  the  tunnel 
was  57ft. ;  the  branch  adits  were  about  70  or  SO  yards  apart.  A  tramway 
was  laid  along  the  gallery,  with  tm-n-tables  for  the  earth-waggons  at  the 
mouth  of  each  adit.  This  system  claims  to  have  effected  a  considerable 
savmg  in  time  and  money  as  compai-ed  with  the  plan  of  sinking  shafts  from 
the  top  ;  but  it  is  probably  only  of  exceptional  applicability,  as  in  most  cases 
the  ordinary  system  of  working  from  a  heading  within  the  line  of  the  tunnel 
itself  would  be  less  expensive. 

Prussia  exhibits  a  system  of  centering  lately  used  in  tunnelling,  tho 
essential  feature  of  which  is  the  substitution  of  a  portable  iron  framework 
for  the  ordinary  timber  centering. 

This  system  has  been  adopted  in  the  construction  of  the  tunnels  of 
Xarusen  and  Ippenson.  A  framevoork  consisting  of  cast-iron  segments 
bolted  together  supports  a  second  iron  framing,  which  latter  is  foi-med  of 
railway  metals,  bent  and  fitted  together  with  radiating  joints,  like  the 
voussoirs  of  an  arch.  These  two  frames  form  the  principals  of  the 
centering.  The  upper  voussoirs  are  attached  to  the  lower  frame  by  clips, 
which  overlap  the  lower  flange  of  the  railway  metals  of  which  they  are 
formed.  The  voussoirs  can  be  removed  one  by  one  as  the  masonry  of  the 
arch  is  brought  up  to  remove  them. 

From  the  soffit  of  the  iron  principals  are  suspended  hanging  pieces,  also 
of  railway  iron,  which  support  cross  bearers  carrying  tramroads  in  two  or 
three  tiers,  as  may  be  necessary,  to  remove  the  excavations  and  to  supply 
the  materials  of  construction. 

The  advantages  claimed  for  the  system  are  that,  from  the  interior  space 
being  not  hampered  by  uprights  to  carry  the  principals,  as  would  be  neces- 
sary if  wood  were  used,  the  work  can  be  carried  on  with  much  gi-eater 
facility ;  it  is  easier  to  range  out  the  line  and  to  work  truly,  to  ventilate  the 
tunnel,  and  to  get  rid  of  water.  The  first  cost  is  slated  to  be  very  little,  if 
at  all,  above  wooden  centering ;  and,  from  the  gi'eater  durability  of  the 
materials,  it  is  stated  in  the  long  run  to  be  more  economical.  It  is  open, 
however,  to  the  objection  that  unequal  pressure  of  the  surrounding  earth,  if 
sufiicient  to  fracture  the  centering,  would  produce  much  more  serious 
damage  than  with  the  ordinary  systems  in  iise.  The  design  is  by  JI.  Franz 
Reiha. 

In  the  southern  States  of  Germany  a  remarkable  example  of  cheap 
railway-bridge  construction  is  exhibited  in  the  Bavarian  section,  by  a 
model,  on  a  scale  of  l-30th  full  size,  of  a  bridge  of  boats  over  the  Rhine, 
between  Maximilians-au  and  Maxau,  which  carries  a  loop-line  of  the  Carls- 
ruhe  and  Winden  Railway,  opening  up  a  considerable  local  traffic,  and 
carrying  the  coal  trade  between  Bavaria  and  Baden.  The  main  hue  crosses 
the  Rhine  at  the  bridge  of  Kehl. 

The  road  traffic  at  this  point  was  formerly  carried  over  a  bridge  of  boats, 
situated  about  half  a  mile  higher  up  the  stream  than  the  present  one  ;  this 
has  since  been  removed,  and  the  ordinary,  as  well  as  the  railway  traffic, 
crosses  the  new  bridge. 

The  Rhine  at  Maxau  is  240  metres  wide;  its  bed,  which  is  of  gravel,  is 
constantly  influenced  by  the  deposit  brought  down  by  the  current,  the 
navigable  channel  being  thereby  shifted  alternately  to  the  Bavarian  and 
Baden  bank.  This  cause  has  made  it  necessary  to  make  two  parts  of 
the  bridge,  one  on  each  side,  movable,  to  allow  the  passage  of  the  river 
traffic.  The  bridge  is  at  right  angles  to  the  stream  ;  its^  length  over  all  is 
363-80  metres,  of  which  234  metres  is  actual  bridge,  the  ramps  of  approach 
from  each  shore  being  64-10  metres  in  length.  These  ramps  are  supported 
upon  timber  stages,  and  their  gradient  can  be  regulated  by  a  system  of 
screw  gear  to  suit  the  level  of  the  stream.  The  recorded  readings  of  the 
Rhinometer  at  Maxau  show  the  extreme  range  of  variation  of  water  level 
to  be  5-20  metres,  i.e.,  between  3-60  above  and  1-60  metres  below  the 
zero  of  the  scale.  These  extremes  have,  however,  been  but  rarely  reiiched; 
the  mean  level  of  the  Rhine  is  2-50  metres  on  the  scale,  and  this  height 
of  water  gives  an  ascending  gradient  of  1  in  60  to  the  approaches  to 
the  bridge ;  the  extreme  reading  of  3-60  metres  on  the  scale  giving  a 
gradient  of  1  in  30. 

The  bridge  consists  of  twelve  rafts,  six  of  which  are  easily  removable  to 
allow  the  passage  of  boats ;  these  rafts  are  carried  ,by  thirty-four  pon- 
toons, or  boats  substantially  built  of  oak,  of  which  material  are  also  the 
principal  beams  and  the  upper  planking  of  the  roadway.     These  pontoons 
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In  order  to  allow  the  permanent  way  to  adapt  itself  to  the  rise  and  fall 
of  the  water  level,  as  well  as  to  the  deflection  of  the  roadway  from  the 
immersion  of  the  pontoons,  on  first  taking  the  weight  of  the  train  as  it 
lezxei  terra  firma ;  the  joints  of  the  longitudinals  and  the  metals  which 
they  carry  are  made  with  a  hinge  where  their  shore-end  and  bridge-end 
abut,  besides  which  these  ends  aje  each  borne  upon  a  strong  coach- 
spring. 

The  general  arrangement  of  the  bridge,  the  position  of  the  movable 
rafts,  and  the  method  adopted  of  attaching  the  various  parts  to  each  other, 
will  be  readily  understood. 

•     This  bridge  was  designed  by  M.  Easier,  engineer  in  chief  of  the  railways 
of  the  Palatinate.     The  total  cost  of  its  construction  was  £12,000 

In  the  Italian  section  is  an  atlas  containing  pllins  and  sections  of  the 
great  tunnel  of  Mont  Cenis,  which  is  being  constructed,  as  is  well 
known,  to  unite  the  Paris,  Lyons  and  Mediterranean  Railway  with  the 
Italian  railways,  so  as  to  establish  communication  with  an  unbroken  gauge 
between  Calais  and  Brindisi,  a  distance  of  1,390  miles,  and  to  annihilate 
the  danger  and  difficulties  of  crossing  the  Alps  ;  which  will,  however, 
be  much  reduced,  long  before  the  eorapletion  of  the  greater  work,  by 
Mr.  Pell's  summit  railway.  The  entrance  on  the  French  side,  1-^-  mile  from 
Modane,  is  439ft.  lower  than  the  Italian  end  at  Bardonneohe ;  this  would 
give  a  gradierit  in  the  whole  length  of  the  tunnel  (7  miles  1,007  yards) 
of  1  in  91  nearly.  The  tunnel  is  not,  however,  being  e.^ecuted  at  a  uniform 
gradient :  a  fall  is  given  towards  botli  ends  from  the  centre  of  1  in  2,000 
and  1  in  45  respectively.  The  works,  which  were  commenced  in  1857, 
were  first  carried  on  by  manual  labour.  During  1858,  844ft.  were  thus 
driven  at  the  Bardonneohe  end  ;  this  was  the  greatest  progress  which  has 
been  made  by  manual  labour  in  one  year.  The  works  are  now  being  carried 
on  with  boring  machinery  driven  by  compressed  air,  motive  power  being 
obtained  by  water  at  the  French  side  from  the  Eiver  Arc,  at  the  Italian 
side  from  the  Eiver  Mezelet,  from  which  sources  the  water  is  led  to  reser 
voirs.  Since  the  adoption  of  machinery,  the  progress  has  been  much  more 
rapid.  In  1865,  the  length  driven  amounted  to  2,502ft.  on  the  Italian 
side.* 

Commencing  from  the  French  end,  the  first  2,350  yards  have  been 
through  schist ;  then  550  yards  of  quartz  were  encountered,  through  which 
the  progress  was  very  slow.  This  has  been  cut  through,  and  the  tunnel  on 
the  French  side  is  now  through  limestone,  which  is  not  quite  so  difficult  as 
the  quartz.  The  present  progress  through  the  limestone  is  about  one 
yard  per  day;  through  the  quartz  it  liardly  reached  2ft.  After  passing 
the  limestone,  schist  is  again  reached,  which  formation  extends  to  the 
Italian  end.  It  is  now  stated  that  the  probable  date  at  which  the  e.ica- 
vation  will  meet  will  be  some  time  in  1873. 

The  public  works  recently  executed  by  the  Italian  Government  are  also 
shown  in  an  atlas  of  plans;  but  they  are  principally  military  barracks, 
and  do  not  appear  to  be  very  important  or  to  possess  much  general 
interest. 

The  most  important  work  of  civil  engineering  shown  by  Spain  is  the 
breakwater  of  Tarragona,  of  which  there  is  a  sectional  model. 

The  work,  which  is  still  in  progress,  can  lay  claim  to  priority  in  point  of 
ago  to  any  work  of  civil  engineering  in  the  Exhibition,  its  commencement 
dates  as  far  back  as  1790. 

It  is  intended,  when  finished,  to  bo  ri''^ont  1500yds.  long,  with  a  total  width 
at  top  of  lOUyds.,  including  a  pier  on  tbo  inner  side  of  65yds.  wide  ;  the 
base  of  the  breakwater  is  nearly  300yds.  wide.  It  is  formed  of  pierre 
perdu.  Some  of  the  blocks  iu  the  base  are  of  enormous  sizo ;  their  inter- 
stices are  filled  iu  with  smaller  blocks  ;  tho  top  stratum  is  of  conoroto  up  to 
the  level  of  tho  pier.  Tho  woi-k  has  been  carried  out  principally  by  convict 
labour. 

It  is  in  the  French  section,  as  has  been  already  stated,  that  we  find  by  far 
the  most  imjDortant  exhibition  of  works  of  civil  engineering.  Prance 
imdertakes  to  tell  us  what  her  engineers  have  been  doing  during  the  last 
few  years  ;  sho  shows  immense  progi'oss  in  the  science.  A  caroful  study 
of  the  Admirable  collection  of  models  and  plans  exhibited  by  the  Pnblio 
Works  department,  cannot  fail  to  produce  the  conviction  that  the  works 
they  represent  have  been  most  scientifically  designed,  and  executed  with 
groat  care,  groat  practical  skill,  and  economy.  A  ver'y  slight  description  is 
given  of  a  few  of  tho  most  remarkable  of  these  works.  Tho  first  selected 
for  notice  is  the  groat  swing  bridge  of  Brest,  which  spans  tho  inlet  of 
Penfleld,  between  the  towns  of  Brest  and  Recouviance.  Two  models — one  on 
a  scale  of  l-50th  full  size  of  the  whole  bridge,  another,  l-lOth  full  size  of  one 
of  the  piers — exhibit  the  construction.  This  bridge  has  a  greater  spau  than 
any  bridge  of  similar  construction  in  tho  world  ;  it  is  woll  and  solidly  con- 
structed, and  has  stood  tho  wear  and  tear  of  ten  years  without  any  con- 
siderable repair. 

The  distance  between  tho  sea-face  walls  of  the  Ponfiold  (571ft.)  is  spanned 
by  two  wrought-iron  lattice  frames,  revolving  upon  turn-tables  which  crown 
two  circidar  towers,  34ft.  Sin.  in  diameter  and  347ft.  apart  in  tho  clear ;  tho 


*  At  the  end  of  last  September  the  amount  completed  on  the  Italian  side  was 
7632'25  metres,  leaving  Vail'lh  metres  to  fioish.— En.  Abiizam'.  i 


latter  dimensions  is  the  total  width  of  the  fair  way  of  this  part  of  tho  naval 
harbour.  Each  of  these  two  frames  consists  of  two  girders,  25ft.  4in.  deep 
over  tho  piers,  and  4ft.  7in.  in  the  centre  ;  these  are  strongly  braced  together 
with  perpendicular  and  diagonal  braces,  and  support  the  roadway,  which  is 
itself  constructed  so  as  to  add  considerably  to  the  rigidity  of  the  structure. 

The  shore  ends  of  tho  frames  form  a  rectangular  box,  which  contauis  the 
counterweights  of  the  bridge.  The  total  weight  borne  upon  each  pier  is 
590  tons  ;  the  turn-table  on  the  summit  of  each  pier  is  29ft.  6in.  in  diameter, 
and  has  fifty  rollers,  each  1ft.  7in.  in  diameter  and  1ft.  llin.  in  length.  The 
means  of  opening  and  closing  the  bridge  is  extremely  simple  :  it  consists  of 
a  pinion  fixed  to  tho  revolving  part  of  the  bridge,  gearing  into. a  horizontal 
cog-wheel  on  the  pier.  The  motion  is  transmitted  by  an  intermediate  to 
an  upright  shaft,  which  comes  up  through  the  roadway  of  the  bridge,  and 
is  crowned  with  a  capstan.  Four  men  with  capstan-bars  can  open  the 
bridge  in  ten  minutes.  Should  it  be  necessary  to  repair  or  replace  any  of 
the  trucks,  or  any  other  part  of  the  mechanism  of  rotation,  the  whole 
weight  of  the  bridge  can  be  lifted  off  its  bed  by  means  of  fom-  hydrauhc 
presses  in  tho  centre  of  the  joiers. 

Tho  foundations  of  the  piers  are  on  the  solid  rock.  They  are  built  of 
rubble  masomy,  faced  with  ashlar.  The  sea  walls  are  of  rubble,  with 
dressed  quoins ;  the  weight  of  the  metal  used  in  the  consti'uction  of  the 
bridge  is  1,180  tons. 

The  total  cost,  including  foundations,  was  £-84,000. 

The  design  was  by  M.  Oadiy ;  the  works  were  carried  out  by  MM.  Schnider 
and  Co.,  of  Creusot. 

A  very  remarkable  exhibit  by  tho  Ministere  des  Travaux  Publics  is  a 
model  (l-25th  full  size)  of  a  masonry  arch  designed  and  built  by  M.  Yaudray, 
engineer  of  tho  Fonts  et  Chausse'es,  as  an  experiment  preliminary  to  the 
construction  of  a  bridge  over  the  Seine,  to  connect  tho  Rue  du  Louvi-o  and 
the  Rue  do  Rennes.  The  bridge  in  question  had  to  span  the  river  exactly 
over  the  locks  of  the  Canal  do  la  Monnaie ;  and  the  necessity,  on  the  on© 
hand,  of  keeping  the  springing  of  the  arch  above  tho  lock  walls,  and,  on  tho 
other,  of  keeping  tho  level  of  the  roadway  down  to  the  existing  level  of  the 
streets  leading  to  it,  .confined  the  rise  of  the  arch  to  a  height  not  exceeding 
7ft.,  whilst  tho  span  had  to  be  nearly  125ft. 

In  order  that  the  new  bridge  should  bo  in  keeping  with  the  numerous 
important  public  buildings  in  its  vicinity — viz.,  the  Pont  ICeuf,  the  Louvre, 
the  Hotel  do  la  Monnaie,  &c.,  it  was  very  much  to  be  desired  that  it  should 
be  of  stone :  and,  tho  possibihty  of  building  so  flat  an  arch  with  the  span 
required  in  that  material  having  been  cj^uostioned,  it  was  determined,  boforo 
carrying  out  the  project,  to  build  an  experimental  arch  which  shoidd  fulfil 
the  required  conditions.  The  spot  selected  for  tho  experiment  was  tho 
quarry  of  tho  plains  at  Soupes,  sixty  miles  from  Paris,  on  tho  Bourbonnais 
Railway.  Tho  natural  quarry  face  of  the  rock  was  shaped  to  loim  one 
abutment,  the  other  was  a  massive  block  of  masonry  biult  for  the  pui'pose. 

The  description  and  general  dimensions  of  the  arch  are  as  follows  : — Its 
form  is  a  segment  of  a  circle,  of  which  the  chord  is  124ft.,  the  versed  sino 
6ft.  llin.  It  is  built  entirely  of  cut  stone  ;  the  uunrber  of  the  voussoirs  in 
each  ring  is  seventy-seven,  diminishing  in  depth  from  3ft.  7in.  at  the 
springing  to  2ft.  Sin.  at  the  keystone  ;  the  beds  and  joints  of  the  voussoirs 
are  dressed  with  the  greatest  care,  and  are  laid  in  Portland  cement  mortar, 
the  composition  of  which  is  two  parts  sand  to  one  part  cement.  Tho  thick- 
ness allowed  to  the  mortar  joints  was  |in.  The  joints  next  tho  skewback 
were  not  flushed  until  after  the  completion  of  tho  ring,  having  been  mean- 
time kept  open  with  fir  wedges. 

Tho  artificial  abutment  is  27ft.  in  height,  49ft.  in  mean  thickness,  and 
12ft.  wide  (this  is  also  the  width  of  the  arch) ;  it  was  built  of  rubble 
masonry,  well  bonded  together  and  laid  in  Portland  cement  mortar — one 
part  of  cement  to  throe  parts  of  sand ;  its  construction  occupied  twenty  days, 
the  laying  of  the  voussoirs  seventeen  days. 

The  aiTangement  for  striking  the  centering  was  by  the  means  of  dry  sand 
contained  in  iron  cylinders,  hereafter  described.  This  method,  it  will  be 
observed,  is  peculiarly  woll  adapted  for  so  critical  an  experiment  as  the  one 
under  notice.  Arrangements  were  made  to  observe  with  the  greatest  ex- 
actitude the  effect  which  shoidd  bo  produced  on  the  arch  by  the  removal  of 
the  centering.  The  arch  was  loft  to  set  four  months  ;  the  centering  was 
then  cased  by  allowing  the  sand  to  flow  regidarly  from  the  cylinders.  In 
an  hour  daylight  was  perceptible  between  the  soffit  of  the  keystone  and  the 
lagging ;  in  two  hours  the  arch  and  tho  centering  were  quite  separate.  The 
result  upon  the  arch  was  then  found  to  bo  as  follows : — 

The  crown  had  come  down  6-lOths  of  an  inch,  tho  joints  of  tho  skowback 
had  opened  on  tho  built  abutment  side  7-lOOOths  of  an  inch.  i\iter  tho 
lapse  of  throe  days  the  arch  was  observed  to  have  come  down  7-100th3  of 
an  inch  more. 

It  was  then  loaded  with  a  weight  of  360  tons,  disposed  over  the  whole 
surface  of  the  roadway :  the  loading  occupied  thirteen  days.  'When  com- 
plete tho;[crown  was  found  to  have  come  down  3-lOths  of  an  inch. 

Since  then  nothiug  has  stirred.  Tho  arch  was  afterwards  tested  by  a 
weight  of  five  tons  being  allowed  to  fall  on  the  roadway  vertically  over  tho 
kej'stono,  from  a  height  of  1ft.  6in.,  but  no  joint  has  opened,  nor  has  tho 
bridge  sustained  the  slightest  injiu-y. 

This  interesting  experiment  satisfactorily  proves  that  tho  relative  pro- 
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portions  of  rise  to  span  in  large  maaonrT,'  arches  to  which  engineers  hare 
hitherto  limited  themselves  may  be  largely  modified :  it  is  quits  clear,  how- 
eyer,  that  such  constructions  require  very  accurate  work  and  the  greatest 
caro  in  execution. 

Allusion  has  been  made  above  to  a  method  of  easing  and  striking  center- 
ing by  moans  of  sand.  A  full-size  model  in  the  park  shows  this  method, 
now  frequently  adopted  by  French  engineers  for  easing  large  centerings 
from'  arches  on  completing  of  works — viz.,  by  resting  the  principals  of  the 
centering  iipon  sand  contained  in  iron  cylinders,  from  the  bottom  of  which 
the  sand  is  allowed  slowly  to  escape. 

Each  'principal  is  supported  updn  round  props,  fitting  as  a  piston  into 
a  cylinder  containing  fine  dry  sand. 

The  cylinders  are  of  sheet  iron,  one  thirty-second  of  an  inch  thick,  one 
foot  higii,  and  one  foot  in  diameter.  About  two  inches  from  the  bottom 
they  are  pierced  witli  lioles  about  three-quarters  of  an  inch  in  diameter, 
which  are  stopped  with  common  corks.  To  ease  the  centering  tlie  corks 
are  removed,  the  sand  then  escapes  tlirough  the  holes,  until  a  cone  of 
sand  is  formed  at  the  base  of  the  cylinder.  The  formation  of  this  cone 
arrests  the  further  escape  of  the  sand,  and  therefore  the  descent  of  tlie 
piston,  until  the  cone  is  swept  away,  when  it  re-forms.  The  sweeping  is 
repeate.l  until  the  piston  has  descended  sufficiently  to  detach  the  centering 
from  tlie  masonry. 

By  taking  care  to  sweep  away  the  same  cones  simultaneously,  the 
lowering  of  the  centering  can  be  performed  with  perfect  evenness,  and  as 
gradually  as  may  be  desired,  by  one  millionth  of  an  inch,  if  necessary; 
whilst,  as  no  force  whatever  is  required  to  he  used,  the  arch  is  not  sub- 
jected to  the  slisrhtest  shock  during  the  operation.  This  system  was 
originated  by  M.  Beaudemoulin,  engineer  in  chief.  It  has  been  applied  to 
many  important  works;  amonsst  others,  to  the  fine  bridge  of  Austerlitz. 

Three  fine  examples  of  engineering  are  exhibited  in  models,  one  twenty- 
fifth  full  size,  of  the  three  iron  railway  viaducts  of  Busseau  d'Ahun,  la 
Cere,  and  Du  Midi ;  they  are  all  three  of  the  same  type.  One  of  them  is 
the  viaduct  of  Busseau  d'Ahun,  which  carries  the  Cbemin  de  J^'er  d'Orleans 
between  Montlugon  and  Limoges  across  the  River  Creuse,  close  to  the 
iunction  of  Busseau  d'Ahun. 

It  is  composed  of  a  lattice  girder  in  six  spans,  supported  upon  iron 
columns,  surmounted  upon  masonry  bases. 

Each  of  the  five  piers  consists  of  eight  hollow  cast-iron  columns,  in  tvifo 
rows  of  four  (transversely  to  the  roadway),  crossbraced  horizontally  and 
diagonally  with  rolled  iron  joists ;  these  piers  support  four  main  lattice 
girders,  connected  by  cross  girders,  beating  a  timber  fioor  and  continuous 
sleepers. 

The  eight  columns  of  each  pier  batter  towards  a  point  148ft.  above  the 
roadway,  thus  forming  a  four-sided  truncated  pyramid  ;  the  same  batter  is 
given  to  the  masonry  bases  upon  which  they  are  mounted;  this  arrange- 
ment gives  a  very  pleasing  effect  to  the  structure.  The  bases  are  rectan- 
gular blocks  of  ashlar,  with  dressed  quoins  carried  up  from  the  rock  ;  the 
iron  superstructure  is  secured  to  them  by  eight  holding-down  bolts  of 
3Hn.  diameter,  round  iron. 

The  work  of  erecting  this  viaduct  was  performed  with  great  skill ;  the 
main  girders  were  riveted  togetlier  on  the  bank,  and  launched  into  place 
without  the  use  of  scaffolding;  this  was  effected  under  the  direction  of  M. 
Moreaux.  The  design  of  the  viaduct  is  due  to  M.  Nordling.  Its  total  eost 
was  £60,000  sterhng. 

The  fine  and  well-proportioned  iron  lighthouse  in  the  park  has  been 
constructed  by  M.  Rigolet,  of  Paris,  from  the  design  of  M.  Eeynaud, 
Inspecteur  General  des  Fonts  et  Chaussees.  It  is  destined  for  the  rooks 
called  "  Les  Douvres,''  situated  midway  between  the  islands  of  Guernsey 
and  Brehat,  oflf  the  coast  of  Brittany. 

The  rock  on  which  this  lighthouse  is  to  be  built  is  in  the  middle  of  the 
south  edge  of  the  shoal  ;  its  summit  is  washed  at  high  tide.  The  masonry 
foundations  of  the  lighthouse  are  6ft.  lOln.  high ;  the  height  of  the  iron 
column  is,  from  base  to  floor  of  gallery,  158ft.  Gin. ;  to  top  of  lantern, 
184ft.  2in.  high.  In  plan  it  is  a  sixteen-sided  polygon.  The  diameter 
of  inscribed  circle)  at  base  is  13ft.  6in.;  at  top,  13ft.  2in,  The  light  is 
174ft.  above  high-water  level. 

Round  the  base  of  the  column  are  the  store-rooms  and  living-rooms  of 
the  lighthouse-keepers  ;  above  these  are  rooms  for  the  reception  of  persons 
rescued  from  shipwreck.  In  the  centre  of  the  column  is  a  cast-iron  staii-- 
case  from  the  base  to  the  lantern. 

The  chief  peculiarity  of  construction  of  this  lighthouse  is  that  the  struc- 
ture depends  for  its  strength  wholly  upon  its  skeleton ;  the  iron  plates  which 
are  attached  to  it  are  merely  a  skin,  and  are  not  at  all  relied  upon  for 
strength ; ,  whereas  in  wrought-iron  lighthouses  of  ordinary  conetruotion 
strength  is  obtained  by  the  riveting  together  of  the  plates  of  which  it  is  com- 
posed. The  reasons  which  Mr.  Reynaud  has  givenfor  this  departure  from  usual 
consti'uction  are — 1,  that  plate  iron  is  liable  to  rapid  decay  from  osydisa- 
tion ;  2,  the  ordinary  mode  of  construction  necessitates  special  appliances 
and  scaffolding,  &c.,  not  easy  to  erect  upon  a  rock  situated  as  is  the  Douvres, 
whereas  he  has  been  enabled  to  arrange  the  parts  of  his  structure  so  that 
it  can  be  put  together  on  the  site  with  great  facility.     The  skeleton  of  the 


structiu'e  consists  of  sixteen  frames,  forming  tho  sides  of  the  polygon, 
fifteen  panels  high.  Each  panel  is  formed  of  7 jin.  by  3jin.  T  h'on,  securely 
riveted  together.  These  panels  are  bolted  each  over  each,  and  strengthened 
at  thoir  edges  by  a  binding  piece  of  7in.  by  3Jiu.  T  iron  bent  to  the  shape 
of  the  polygon.  The  skin  is  fin.  plato  iron  at  tho  base,  diminishing  to  iin. 
at  the  summit  of  the  column.  The  joints  of  tho  plates  are  overlapped  with 
strips  of  -jin.  iron.  Tho  balcony  of  the  lantern  is  carried  upon  cast-iron 
cantilevers.  Tho  light  is  dioptric,  revolving  upon  ten  steel  friction  rollers 
upon  a  hardened  steel  tread  plate.  The  supply  of  oil  is  regulated  by  clock- 
work, manufactured  by  M.  Lepaute,  of  Paris. 

The  weight  of  the  lantern  is  about  four  tons.  The  total  cost  of  con- 
struction was  (including  erection  in  the  park  and  taking  down  hereafter) 
£10,000  sterling. 

Tho  tunnel  of  Ivry,  a  model  of  which  (l-25th  full  size)  is  exhibited,  is 
chiefly  remarkable  for  tho  skilful  manner  in  which  the  difficulty  of  obtain- 
ing a  secure  foundation  for  the  masonry  of  the  tunnel  has  been  overcome. 

This  timnel  carries  tho  girdle  railway  of  Paris  beneath  the  Champ  do 
jMars  of  Ivy,  and  is  220yds.  long.  Its  permanent  way  is  about  40ft.  beneath  tho 
surface  of  the  ground.  The  foiTaation  through  which  it  is  driven  is  sand, 
above  a  marl  bed,  which  overlies  a  stratum  of  calcareous  stone,  good  for 
building  purposes,  and  formerly  much  iised  in  constructions  in  Paris.  The 
quarrying  of  the  stone  has  left  considerable  cavities  beneath  the  site  of  the 
tunnel,  which  have  necessitated  the  precautionary  measures  for  securing  its 
foundation  shown  in  the  model. 

To  carrj^  down  tho  side  walls  of  the  tunnel  to  the  solid  floor  of  the  quarry, 
as  first  intended,  would  have  involved  immense  expense ;  and  as  it  was 
foimd  that  tho  stratum  which  intervened  between  the  required  level  of  the 
permanent  waj'  of  the  railway  and  the  excavation  beneath  was  of  a  solid 
nature,  it  was  determined  to  shore  it  up  from  below  with  masonry  walls, 
exactly  beneath  the  site  of  the  side  walla  of  the  tunnel,  and  to  fill  up  the 
cavities  between  those  lower  foundation  walls  with  rammed  earth.  To 
effect  this,  two  galleries  were  driven  beneath  and  parallel  to  the  intended 
tunnel ;  these  were  lined  with  masonry  walls,  so  placed  that  one  (the  thicker 
of  tho  two  and  the  nearest  the  axis  of  the  tunnel)  should  coincide  in  plan 
with  the  side  wall  of  the  tunnel,  and  should  support  the  stratran  of  rook 
upon  which  the  latter  should  be  built. 

These  minor  galleries  were  arched  in,  and  served  as  galleries  of  inspec- 
tion, by  means  of  which  the  foundations  could  be  examined  both  during 
tho  progress  of  the  work  and  after  it  had  been  tested  by  the  passage  of 
trains,  ilanj^  difficulties  occurred  in  tho  execution  of  the  work,  owing  to 
the  ground  having  been  largely  fissured  by  faults  in  the  quarry  veins.  A 
serious  obstacle  was  met  with,  owing  to  a  part  of  the  old  quarry  having 
caved  in  beneath  the  superincumbent  earth.  The  earth  which  had  slipped 
assumed  the  form  of  a  truncated  cone  of  about  30ft.  in  diameter  at  base 
and  1.5ft.  at  its  upper  surface.  In  order  to  carry  the  foundation  gallery 
through  this  fault,  it  was  necessary  to  support  the  whole  circumference  of 
tho  slip  upon  masonry  carried  up  from  the  solid  rook.  This  done,  the 
whole  of  the  loose  deblai  was  removed  through  the  gallery  of  inspection, 
and,  piers  being  built  up  at  the  extreme  edge  of  the  slip,  an  arch  was 
thrown  across  tho  space,  and  the  pier  wall  of  the  tunnel  bnilt  upon  it.  It 
will  bo  readily  seen  that  this  was  a  critical  and  difficult  piece  of  work.  It 
was  carried  on  night  and  day  in  reliefs,  under  the  direction  of  31.  Bassom- 
piere,  engineer  in  chief  des  Ponts  et  Chaussc'es.    • 

An  extremely  ingenious  system  of  syphons,  recently  applied  in  France  to 
large  reservoirs  for  the  purpose  of  gottiug  I'id  of  the  surplus  and  storm 
waters,  is  sho'wn  hy  two  models,  one  of  l-40th  full  size,  and  another  of  the 
head  of  the  syphon-feeder  1-lOth  full  size. 

The  system  presents  some  novelty,  has  been  found  to  work  well,  and  it  is 
intended  to  apply  it  to  other  reservoirs  in  Prance. 

The  apparatus  consists  of  two  cast  iron  syphon-pipes  27in.  internal 
diameter,  8-lOin.  thickness  of  metal,  through  which  the  surplus  waters  are 
discharged.  To  these  are  attached  two  lesser  auxiliary  pipes,  whose  internal 
diameter  is  about  4in.  These  latter  communicate  with  the  larger  pair  at 
the  highest  part  of  their  cm-ve,  and  are  the  means  by  which  the  discharge 
is  regulated. 

In  order  to  protect  the  apparatus  from  frost  and  from  injury  from 
any  other  cause  it  is  inclosed  in  a  masonry  chamber  formed  in  the  dam, 
and  communicating  with  a  reservoir  by  a  port,  which  is  usually  open;  it 
can,  however,  be  closed  for  repairs,  &c.  There  is  a  second  port  in  the 
chamber  which  is  closed  by  a  sluice-gateo  This  is  only  opened  to  empty 
either  the  chamber  or  the  reservoir.  The  upper  part  of  the  auxiliary  pipes 
or  feeders,  which  have  been  described  as  being  attached  to  the  larger  pipes, 
does  not  communicate  directly  with  the  reservoir.  The  upper  part  is 
within  the  masonry  chamber,  about  ^in.  above  the  prescribed  water  level  of 
the  reservoir.  Its  attachment  to  the  pipe  is  by  means  of  a  water-tight 
expansion-joint,  which  allows  it  vertical  play.  As  long  as  the  reservoir  is 
below  its  prescribed  water  level  the  syphon  is  inactive ;  but  as  soon 
as  it  rises  above  that  level  it  begins  to  flow  away  through  the  small  pipe, 
and,  the  water  continuing  to  rise,  the  head  of  the  latter  becomes  com- 
pletely submerged ;  the  downflow  of  the  water  through  the  small  pipe 
draws  with  it  the  air  contained  in  the  elbow  of  the  syphon,  and  the  latter 
begins    to  work  until,  the    discharge  having  reduced  the  water  to  the 
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prescribed  level,  air  is  readmitted  to  the  bend  of  the  syphon,  and  its  opera- 
tion stopped.  So  long  as  the  depth  of  water  over  the  head  of  the  feeder  is 
less  than  2in.,  the  whirlpool  fornied  by  the  pressure  of  the  atmosphere  at 
the  orifice  causes  the  syphon  to  draw  air  as  well  as  water,  und  therefore  to 
discharge  with  reduced  volume ;  as  soon,  however,  as  the  water  has  risen 
to  2in.  above  toe  head  the  syphon  works  full  bore,  and  discharges  at  the 
rate  of  1,507  gallons  per  second. 

The  apparatus  is  therefore  self-regulating  as  well  as  self-acting. 

The  system  claims,  and  appears  to  possess,  the  advantages  of  being 
simple  in  construction,  certain  in  operation,  and  not  liable  to  get  out 
of  rep.iir. 

The  feed  apparatus,  which  is  the  only  novelty,  is  the  idea  of  M. 
Hirsch. 

The  principal  public  buildings  and  restorations  executed  in  Paris  during 
the  last  twelve  years  are  recorded  in  an  atlas  of  plans  exhibited  by  the 
Department  des  Travaux  Publiques.  The  extent  of  these  works  may  be 
gathered  from  their  cost,  £6,630,120.  The  designing  of  these  works  shows 
not  only  great  skill  expended  upon  the  construction  itself,  but  a  skilful 
adaptation  of  site  and  judicious  utilisation  of  ugly  waste  spaces  have  also 
contributed  to  the  general  embellishment  of  the  capital.  It  will  be  remarked 
that  in  the  designing  of  hospitals  and  lunatic  asylums  great  care  has  been 
taken  to  obtain  a  cheerful  look-out  from  the  ward  windows.  In  the  arrange- 
ment of  the  public  abattoirs  the  approaches  from  the  railway  stations  have 
teen  studied  so  as  to  give  the  least  amount  of  street  through  which  cattle 
are  driven,  whilst  the  disposal  of  the  dead  meat  is  made  as  easy  as  possible. 
None  of  these  details  have  been  left  to  take  their  chance. 

The  next  work  selected  for  notice — an  undertaking  being  carried  on,  not 
upon  French  territory,  but  the  credit  of  which  is  due  to  France — is,  perhaps, 
the  most  interesting  object  of  civil  engineering  at  present  in  progress  in  the 
world,  viz.,  the  cutting  the  maritime  canal  through  the  Isthmus  of  Suez; 
models,  plans,  photographs,  and  a  panorama  of  which  are  exhibited  in  a 
detached  building  in  the  park,  constructed  in  the  style  of  an  Egyptian 
temple.  No  one  exhibit  has  attracted  more  of  the  attention  of  the  visitors 
to  the  Champ  de  Mars  than  have  these  models,  and  none  has  better  repaid 
the  trouble  of  examination.  The  works  which  they  illustrate  deserve 
attention  alike  from  their  great  magnitude  and  importance  from  an  engi- 
neering point  of  view  and  from  the  greatness  of  the  beneficial  influence 
which  their  completion  is  likely  to  exercise  upon  the  commerce  of  the 
world. 

The  idea  of  this  great  work,  by  which  we  hope  the  whole  civilised 
world  is  shortly  to  be  benefited,  is  due  to  M.  le  Baron  Lesseps,  who  has 
long  interested  himself  with  the  affairs  of  Egypt,  having  filled  an  im- 
portant diplomatic  post  for  many  years  in  that  country.  The  execution 
of  the  scheme  is  due  to  French  engineering  skill,  and  the  principal  part  of 
the  capital  has  been  subscribed  in  France. 

The  works  are  illustrated  by  a  model  of  the  isthmus  on  a  scale  of 
l-50,000th  ;  the  heights  are  comparatively  exaggerated,  60  to  1 ;  the  width 
of  the  canal,  6  to  1. 

The  Isthmus  of  Saez,  at  the  part  selected  for  the  operations  of  M.  Lcs- 
seps,  is  about  seventy-two  miles  wide,  measured  as  the  crow  flies,  from 
Pelousa,  on  the  Mediterranean,  to  Suez,  on  the  Red  Sea.  The  level  of  these 
two  seas  is  not  far  from  identical,  the  mean  level  of  the  Red  Sea  being  but 
6Jin.  higher  than  that  of  the  Mediterranean.  The  general  character  of  the 
isthmus  between  Pelousa  and  Suez  is  flat,  and  it  is  the  natural  water  basin  of 
the  adjoining  countries,  which  slope  gradually  towards  the  isthmus,  east 
and  west,  from  Asia  and  Africa.  Starting  from  Pelousii,  and  following, 
southwards,  tha  line  traced  out  for  the  canal  towards  Damiettn,  we  come 
to  the  liigunes  of  Menzaleh.  about  twenty-five  miles  long,  separated  from 
the  Mediterranean  by  a  strip  of  beach,  which  runs  out  shoal  for  a  consi- 
derable distance  into  the  sea.  The  Mediterranean  mouth  of  the  canal  is 
cut  through  this  strip;  and  here,  situated  eighteen  miles  west  of  Pelousa, 
is  Port  Said,  created  by  tlie  company  to  be  their  base  of  operatio'ns,  and 
where  are  established  considerable  workshops  for  the  maintenance  and  repair 
of  plant. 

Formerly  these  desolate  lagunes  of  Menzaleh  were  vast  cultivated  plains, 
which,  fertilised  by  tlie  Tantitique  branch  of  the  Nile,  supported  a  consi- 
derable populatioii,  and  grew  a  large  quantity  of  the  corn  which  supplied 
the  granaries  of  ancient  Home. 

After  leaving  the  lagunes  the  line  of  the  canal  cuts  through  a  strip 
of  sand  about  four  miles  wide,  elevated  about  4ft.  above  the  sea  ;  this 
strip  separates  the  lagunes  of  Menzaleh  from  those  of  Ballah,  the  width 
of  which  is  fonrteen  miles..  Then  occurs  the  elevated  plateau  of  El  Guisr, 
the  highest  ground  between  Pelousa  and  Suez  ;  through  this  the  canal  is 
carried  in  a  very  considerable  cutting,  nine  miles  and  a  half  long,  with  a 
maximum  depth  of  55ft.  After  crossing  this  plateau  a  depressed  plain  is 
reached  called  Lake  Timsali ;  the  lowest  level  of  this  plain  is  I'Jft.  below 
the  water  of  tlie  Mediterranean.  On  the  borders  of  the  Lake  Timsali, 
or  Lako  of  the  Crocodiles,  is  Ismailia,  a  town  built  by  the  company  mid- 
way botween  the  Mediterranean  and  Red  Sea,  where  they  have  located  the 
general  direction  of  the  works.     The  line  then  crosses  a  second  elevated 


plateau  called  Serapeum,  46ft.  above  the  level  of  the  Mediterranean,  and 
nine  miles  long.  South  of  this  lie  the  lakes  of  Amer,  two  shallow  lagunes 
separated  by  a  narrow  strip  of  sand  •,  the  exact  line  wliich  the  canal  will 
follow  through  Lakes  Timsah  and  Amer  has  not  yet  been  decided  upon. 
This  part  of  the  canal  will  be  left  until  the  rest  of  the  line  is  completed. 
Meantime,  water  communication  across  them  is  obtained  by  admitting  the 
water  of  the  Mediterranean  into  Timsah  and  the  Red  Sea  into  Amer,  thus 
transforming  them  into  navigable  inland  seas.  Beyond  the  lakes  of  Amer 
is  the  raised  ridgeofChalout;  26ft.  above  the  level  of  the  sea,  the  southern 
slope  of  which  forms  the  plain  of  Suez,  elevated  6(t.  4in.  above  the  sea 
level.  After  crossing  this  plain,  the  lagune  of  Suez  is  reached,  which  com- 
municates by  a  shallow  inlet  with  the  Red  Sea. 

Thus  the  total  length  of  the  canal  is  about  100  miles,  of  which  thirty- 
seven  miles  are  in  cutting,  whilst  &ixty-three  miles  are  at  or  beneath  sea 
level. 

The  first  work  undertaken  by  the  company,  preliminary  to  their  main 
work,  was  the  extension,  as  far  as  Lake  Timsah,  of  the  old  fresh-water 
canal,  which,  starting  from  Mois,  wound  eastward,  past  Abissieh  to  Ras- 
el-Ouady.  This  extension  gave  them  means  of  transport  for  their  provi- 
sions and  materials  from  the  Nile  into  the  very  heart  of  the  isthmus,  a 
supply  of  water  for  their  workmen  and  for  their  engines,  and  enable'! 
them  to  establish  their  central  depot  of  Ismailia.  Southwards  from. 
Ismailia  the  fresh-water  canal  was  continued  nearly  parallel  to  the  intended, 
line  of  the  maritime  canal  as  far  as  Suez,  and  northwards  the  water  was- 
led  in  pipes  from  a  reservoir  at  Ismailia  as  far  as  Port  Said,  following  tho- 
line  of  tlie  works.  The  original  source  of  supply  of  the  fresh-water  canal 
from  Moiis  was  supplemented  by  a  cut  from  the  Kile  at  Boulak  to- 
Abissieh,  forty-four  miles  long  ;  the  cross  section  of  the  fresh-water  canal 
is  56ft.  at  water  level,  26ft.  at  bottom,  and  6ft.  6in.  deep. 

The  general  dimensions  of  the  maritime  canal  are  : — Width  at  water 
level  in  embankment,  328ft. ;  ditto  in  cutting,  190ft.;  width  at  bottomj. 
72(t.;  depth,  26ft.  Sin. ;  the  batter  of  the  sides  varies  with  the  natura- of 
the  soil,  the  steepest  slope  being  about  2i  to  1. 

The  sectional  form  of  the  canal  has  been  the  subject  of  anxious  considera- 
tioD.  It  was  originally  intended  to  make  it  somewhat  narrower  than  th& 
above  dimensions,  and  steeper  at  the  sides ;  but  it  was  found  that  at  or 
near  the  water's  edge  a  slope  as  steep  as  2  to  1  was  subject  to  degiadalioa 
from  the  wash  of  passing  vessels  ;  the  general  batter  from  about  4ft.  below 
water  level  to  the  bottom  is  now  intended  to  be  from  2i  to  1  to  34  to  1, 
whilst  the  edge  is  considerably  flattened  so  as  to  approximate  to  the 
shelving  form  which  sand  assumes  when  acted  upon  by  the  wave  from 
passing  vessels. 

The  first  work  of  digging  through  the  strip  of  head  separating  the 
Mediterranean  from  the  lagune  of  Menzaleh  was  performed  by  fellahs 
supplied  by  the  Egyptian  Government ;  the  mode  of  operation  was  the 
old  one  of  scooping  the  sand  and  carrying  it  in  baskets  on  tho  h«ad.  The 
work  of  the  fellahs  was  confined  to  the  higher  and  drier  parts  of  the  ex- 
cavations, the  lower  part  being  performed  by  means  of  steam-dredges, 
twenty  of  which  were  put  in  operation  by  the  company;  these  dredges 
were  driven  by  15  horse-power  engines,  lifting  twenty-six  gallon  buckets 
at  the  rate  of  twenty  per  minute.  The  sand  dredged  north  of  the  beach 
was  deposited  to  form  the  platform  upon  which  Port  Said  was  subsequently 
built;  the  sand  excavated  on  the  south  was  placed  so  as  to  form  the  canal 
banks,  e»  cavalier,  through  the  lagunes.  By  these  banks  tlie  waters  of  the 
canal  were  isolated  from  those  of  the  lagunes,  guarding  at  once  against 
sudden  variations  of  water  level  arising  from  storm,  and  protecting  the 
bed  of  the  canal  from  being  silted  up  by  sand  blown  across  from  the  plains. 
A  good  illustration  of  the  works  in  the  great  cutting  of  El  Guisr,  as 
carried  on  by  fellahs,  is  given  in  the  drawing  wliich  hangs  on  the  wall  on 
entering.  When  this  catting  was  about  half  accomplished  the  supply  of 
fellah  labour  by  the  Egyptian  Government  was  stopped;  the  primitive 
baskets  of  sand  carried  on  human  shoulders  disappeared  from  the  scene,  and 
were  replaced  by  M.M.  Borel  and  Lavally,  and  il.  Couvreux,  contractors, 
with  steam  instead  of  human  power. 

M.  Couvreux.  contracted  for  the  enlargement  to  its  full  destined  width 
and  depth  of  tlie  cutting  of  the  El  Guisr.  Messrs.  Borel,  Lavally,  and 
Co.  undertook  the  remainder  of  the  work.  The  modes  of  carrying  out  the 
works  adopted  by  Messrs.  Borel  and  Lavally  are  shown  in  the  great  model 
in  the  centre  of  the  room.  The  model  on  the  left  hank  of  the  canal  shows 
the  mode  of  disposing  of  the  sand  dredged  from  the  bed  of  the  canal — by 
tipping  the  dredge-buckets  direct  into  a  long  shoot  which  leads  inshore 
from  the  top  of  the  dredge-frame.  This  shoot  is  inclined  towards  the 
shore  at  a  gradient  sufficiently  quick  to  enable  the  silt  charged  with  water 
to  flow  along  it.  The  discharge  is  assisted  by  pumping  water  into  the 
dredge  end  of  the  shoot  by  means  of  two  rotary  pumps  worket',  by  the 
engine  of  the  dredger,  supplemented,  in  case  the  nature  of  the  silt  requires 
further  liquefaction,  by  a.  second  pump  placed  upon  the  barge,  and  worked 
by  a  portable  steam  engine.  The  descent  of  the  silt  is  further  lielped  by 
scrapers,  fitting  tho  concave  surface  of  the  shoot,  attached  to  endless 
chains  passing  over  pulleys  fixed  at  each  end  of  the  shoot.     These  scrapers 
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are  also  driven  by  the  dredger  engine.  These  shoots  are  230ft.  long ;  their 
section  is  a  semi-ellipse,  5ft.  wide,  and  2ft.  deep.  They  rest  upon  a  pair 
of  lattice  girders,  which  latter  are  carried  by  an  upright  iron  framing, 
standing  upon  a  barge  moored  inshore  of  and  parallel  to  the  dredger. 
Lateral  and  vertical  play  is  allowed  for  in  the  attachment  of  the  shoot  to 
the  top  of  the  frame  of  the  dredger,  and  to  the  frame  carried  by  the  barge. 
The  dredger  engine  is  a  direct  acting,  double  cylinder,  condensing  engine 
of  33  horse  power  (nominal).  The  gradient  of  the  shoot  is  varied  to  suit 
the  description  of  the  silt  dredged.  To  discharge  fine  sand  a  fall  of  1  in 
"20  is  sufficiently  steep,  but  the  pumps  have  to  supply  a  volume  of  water 
equal  to  half  the  sand  ;  with  clay  a  fall  of  1  in  12  is  necessary,  but  less 
■water  suffices.  The  mode  of  disposal  above  described  is  the  most  expedi- 
tious and  economical  in  use  on  the  works;  it  is  applied  in  all  cases  where 
the  height  of  the  bank  is  not  too  great.  Each  dredger  and  shoot  is 
calculated  to  dispose  of  about  1,200  cubic  yards  per  day. 

^^'hero  the  banks  avo  too  high  to  be  commanded  by  the  shoot,  another 
apparatus  is  used — the  '•  Appareil  Elevatour,  '  a  model  of  ■which  is  shown 
wpou  the  left  bank  of  the  canal.  This  apparatus  is  designed  to  lift  truclvs 
full  of  sand  from  barges  and  run  them  to  the  tip  inshore  ;  it  consists  of  two 
parallel  lattice  girders,  extending  from  a  barge  moored  to  the  shore,  in  a 
direction  parallel  to  the  canal,  carrying  upon  their  upper  edges  a  tramway, 
■^vhicll  rises  shorewards  at  a  gradient  of  about  1  in  6  :  the  lower  end  of  these 
girders  is  al)Out  10ft.  aliove  the  level  of  the  water,  the  shore  or  higher  end 
4(jft.  This  frame  is  supported  at  t^wo  points,  about  lift,  apart — viz.,  one 
on  a  barge  moored  close  alongshore,  the  other  on  a  platform  carriage  on  the 
.shore.  Sufficient  propondoranee  is  given  to  the  canal  end  to  support  the 
.  shore  end,  together  -ivith  the  •weight  of  a  full  -wagon.  Very  considerable 
ingenuity  is  exhibited  in  the  arrangement  of  the  framing,  and  in  its  attach- 
ment at  its  points  of  support,  so  as  to  render  it  sufficiently  flexible  to  be 
non-susceptible  of  injury  from  the  rolling  of  the  barge,  whilst  its  streng'th 
is  sufficient  to  carry  the  -^veight  of  the  full  trucks  running  over  it.  On  the 
ti'amway  I'lms  a  carriage,  consisting  of  two  pairs  of  flange  wheels  and  axles, 
kept  about  -ift.  apart  by  means  of  t-s\-o  horizontal  jjieces  resembling  the 
liddle-sticks  of  a  tip  ■u-agon ;  the  ■wheels  are  kej-ed  to  the  hinder  axle  ;  they 
run  loose  on  the  fore  axle.  To  this  carriage  is  slung  the  sand-truck,  and  it 
iitho  vehicle  by  which  the  latter  is  carried  inshore.  The  fore  axle  of  the 
platform  carriage  is  thickened  between  the  "wheels,  so  as  to  foi-m  two  drums 
of  different  diameters :  to  the  lesser  of  these  is  attached  a  rope,  ■which  lifts 
the  sand-trucks  from  the  barge,  and  to  the  larger  a  second  rope  is  attached, 
"which  passes  over  a  pulley-wheel  at  the  shore  end  of  the  tramTV"ay,  and 
"which  dra-\Ts  the  full  wagons  up  the  incline  from  the  barge.  The  ■working 
is  as  follo^ft"s : — The  sand,  ■which  has  been  shot  bj-  the  steam  dredger  into 
l^)oxes  resembling  ordinary  tip  "wagons,  containing  about  3yds.  cube,  is  carried 
by  a  Ijarge  to  the  lower  extremity  of  the  elevator ;  a  tackle  attached  to 
the  small  drum  above  described  is  hooked  on  to  rings  in  the  side  of  the 
"svagon ;  the  -wagon,  thus  slang  to  the  platform  carriage,  is  hoisted  by  the 
engine  to  a  height  sufficient  to  allow  of  two  small  truck  -wheels,  which  are 
attached  to  the  hinder  end  of  the  -wagon,  being  engaged  in  the  metals  of 
a  second  tramroad  placed  below,  and  for  five-sixths  of  its  length  parallel  to 
the  first.  The  engine,  by  pulling  over  the  j)ulley-wheels,  drags  the  carriage 
■up  the  incline  to  the  shore  end  of  the  elevator.  The  discharge  of  the 
•contents  of  the  sand  wagon  is  managed  in  the  foUo^wing  -way  : — As  has  been 
already  stated,  the  upper  and  lower  tram^waj's  are  laid  parallel  to  each  other 
throughout  about  five-sixths  of  their  lengths.  At  the  shore  end,  however, 
they  converge,  the  gradient  of  the  low-er  tramway,  on  ■which  run  the  small 
ti'uck  ■ivheels  of  the  sand-wagon,  being  considerably  steepened :  the  hinder 
part  of  the  wagon  is  thus  borne  up,  whilst  the  forward,  or  tip  end,  is  thrown 
do%\'n,  so  that  the  catch  of  the  tailboard  being  disengaged  the  contents  are 
shot.  The  empty  truck  then  runs  down  the  incline,  is  lowered  into  the 
barge,  and  a  full  one  picked  up.  There  are  at  j^resent  eighteen  of  these 
elevators  at  •work ;  each  of  them  takes  two  of  the  large  dredgers  to  feed  it. 

31.  Cou-vreux  has  employed  an  apparatus  tei-med  a  dry  di-edger  in  the  en- 
largement and  deepening  of  the  gi-eat  cutting  of  El  Guis.  The  apparatus 
consists  of  a  platform  carriage  20ft.  long  by  10ft.  ^^•ide,  mounted  upon  nine 
•K'heels.  running  on  a  three-rail  tram^way.  On  this  is  a  steam-engine  driving 
.a  chain  of  dredge  buckets,  which  movmt  a  jib  projecting  perpendicularly 
from  the  platform  can-iage,  and  which  tip  their  contents  into  sets  of  earth- 
■wagons  ■which  iim  upon  a  second  ti-amway  parallel  to  the  first.  The  trains 
of  sand-^wagons  are  then  run  to  tip  by  a  locomotive.  Each  of  the  dry 
di'edgers  shifts  about  1)00  yards  cube  per  day  of  loose  fine  sand.  The  soil 
met  with  in  the  line  of  excavation  for  the  canal  is  chiefly  sand,  river  mud, 
and  clay.  A  vein  of  rock  crossing  the  ridge  of  Chalouf,  about  3ft.  above 
the  canal  bed,  is  the  only  excavation  ■which  requires  blasting. 

A  very  considerable  work  in  connection  witli  the  undertaking  of  ^1. 
Lesseps  has  been  the  construction  of  Port  Sa'id,  the  JlediteiTanean  harbour 
of /the  canal.  This  port  is  formed  by  two  breakwaters  running  out  a  con- 
siderable distance  into  the  sea  ;  their  shore  ends  being  4,592ft.  and  their 
sea  ends  2,29Gft.  apart.  The  west  'breakwater  is  10,lG8ft.  in  length  ;  the 
oast  5,000ft.  Their  upper  surface  is  17ft.  ■wide,  their  sides  batter  1  to  1  to 
the  base.  The  harbour  inclosed  by  these  breakwaters  is  being  dredged  out 
to  a  unifonn  depth  of  30ft.  The  material  used  in  their  construction  is 
■concrete  blocks  composed  of  sand  and  ground  lime  of  Theil  (from  Ardcche, 


in  Franco),  the  proi^ortions  being  one  of  lime  to  four  and  a  half  of  sand. 
The  works  of  Port  Said  are  being  carried  out  by  JIM.  Dussand,  ■who  have 
already  constructed,  with  the  same  material,  bi-eakwaters  at  ^Marseilles, 
Cherbourg,  and  Alger.  MM.  Borel  and  Lavally  have  guaranteed  the  com- 
pletion of  their  works  on  Oct.  1,  1869. 

The  great  work,  of  which  the  above  is  a  very  brief  and  imperfect  sketch, 
will  well  repay  an  attentive  study.  There  is  no  country  so  directly  in- 
terested in  its  success  as  England,  the  mistress  of  India.  Hitherto  it 
has  been  tha  fashion  to  consign  the  Suez  Canal  to  the  limbo  of  great  im- 
practicable schemes  ;  we  venture  to  think  that  amongst  the  many  doubting 
Englishmen  who  have  visited  the  models  in  the  Paris  Exhibition,  and  have 
been  induced  to  inform  themselves  of  what  had  been  done  and  is  doing, 
there  are  not  a  few  who  will  have  their  scepticism  iu  the  feasibility  of  tlie 
scheme  somewhat  shaken. 

America  exhibits  but  few  specimens  of  her  engineering  skill,  and 
respecting  those  fe^w  it  was  by  no  means  easy  to  obtain  much  detailed 
information. 

A  bold  engineering  scheme  for  the  supply  of  ■water  to  the  city  of 
Chicago,  in  Illinois,  is  recorded  upon  a  plan  hanging  against  the  west  w.all 
in  the  United  States  section,  numbered  7  in  general  catalogue. 

Chicago,  the  capital  of  Illinois,  is  situated  upon  the  great  lake  of 
Michigan,  whence  it  derives  its  supply  of  water. 

The  pollution  of  the  water  near  the  shore  proceeding  from  the  discharge 
of  the  town  drains,  &c.,  rendered  it  necessary  thai;  the  supply  for  the  use 
of  the  town  should  be  drawn  from  a  considerable  distance  out  in  the  lake, 
and  with  this  view  a  shaft  consisting  of  cast-iron  pipes  9ft.  diameter  and 
Qjin.  thick  (in  seven  lengths  of  9ft.  each)  was  sunk  from  the  surface  of  the 
water,  two  miles  from  shore,  to  about  35ft.  beneath  the  bed  of  the  lake. 
The  depth  of  the  lake  is  here  about  28ft. 

The  part  of  this  pipe  which  extends  from  beneath  the  levelof  the  bed  of 
the  lake  to  its  greatest  depth  is  cased  with  brickwork  in  cement.  The  part 
of  the  pipe  which  stands  in  the  water  is  protected  from  the  action  of  the 
waves  by  a  breakwater  built  round  it  in  the  form  of  a  pentagon.  This 
breakwater  is  a  strong  wooden  framing,  filled  in  ■v\ith  coarse  concrete  or 
rubble  masonry.  From  the  lower  extremity  of  this  shaft.  63ft.  below  the 
surface  of  the  lake,  a  circular  tunnel,  lined  with  brickwork,  in  cement, 
5ft.  in  diameter  in  the  clear,  and  two  miles  in  length,  is  driven  beneath 
the  bed  of  the  lake  towards  the  town,  where  it  meets  a  second  vertical 
shaft  sunk  within  the  shore  line.  This  latter  communicates  through  a 
chamber  containing  five  wrought-iron  regulating  sluice  gates,  with  a 
reservoir  from  which,  by  means  of  a  large  pair  of  pumping  engines  driven 
by  steam-power,  the  water  is  lifted  to  a  water  tower  120ft.  high,  and 
distributed  all  over  the  town.  A  legend  on  the  plan  states  that  the  work 
is  the  design  of  Mr.  Coote,  and  that  it  has  been  three  years  in  con- 
struction. 

A  good  example  of  the  ingenious  application  of  wood  to  bridge  con- 
struction, for  ■which  America  is  famous,  will  be  found  in  a  model  1-tOth 
full  size  of  a  -svooden  railway  swing-bridge  -svhich  has  recently  been  con- 
structed in  the  State  of  Ohio.  Timber  bridges  are  specially  suited  to  anew- 
country  ■where  timber  is  cheap,  and  ■(vhere  it  has  been  necessary  to  open  up 
a  ne^w  country  rapidly  and  eoonomicalh^  These  sti'uotures  are,  however, 
to  be  considered  as  essentially  temporary  in  their  character,  and  are  generally 
built  ■with  a  view  to  their  being  replaced  at  some  future  time  in  some  mora 
durable  material.  The  bridge  exhibited  here  is  of  a  larger  span  than 
usual  in  designs  of  this  class.  Each  opening  has  a  clear  span  150ft. ;  the 
diameter  of  turn-table  is  33ft. ;  length  of  bridge  over  all,  335ft.  ;  the  depth 
of  the  truss  is  10ft.  at  the  ends,  31ft.  at  the  centre.  The  arched  part  is 
composed  of  four  timbers,  lOin.  by  6iin. ;  main  struts,  14in.  by  8in.,  extend 
to  each  side  from  the  turn-table  to  give  support  to  the  arched  top,  "which  is 
further  strengthened  by  three  straining  i:)ieces  8in.  by  lOin.  The  chord 
consists  of  four  12in.  by  Gjin.  timbers,  and  is  put  together  with  a  camber 
of  about  Gin.     The  weight  of  the  bridge  is  200  tons. 

"Within  the  sjDaoe  to  •which  it  is  necessary  to  restrict  this  memorandmn 
it  has  been  impossible  to  do  more  than  briefly  to  call  attention  to  a  few  of 
the  most  noteworthy  exhibits.  It  •will  be  seen  that,  though  the  progress 
of  civil  engineering  has  not  been  fully  represented,  no  country  having  put 
forth  its  strength  but  France,  there  is  still  much  exhibited  that  is  interest- 
ing and  instructive. 


MODELS   OP   SHIPS   AND    LIFE-BOATS,    CLASS   66,  IN"   THE 
PARIS  EXHIBITION. 

By  Chables  W.  Meeeieield,  F.R.S.,  Principal  of  the  Eoyal  Seliool  of 
Naval  Architecture  and  Marine  Engineering. 

(Continued  from  p.  222.) 

In  compliance  with  the  instructions  which  I  have  received,  I  have 
prepared  my  report  with  a  view  to  its  being  a  popular  explanation  of  the 
exhibition  of  the  models  of  ships  and  life-boats,  and  of  the  principles  which 
they  are  intended  to  elucidate,  rather  than  a  record  of  the  exhibits. 
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Two  leading  features  distinguish  the  present  exhibition  of  naval  archi- 
tecture from  all  previous  exhibitions — the  almost  universal  adoption  of 
armour-plating  for  ships  of  war,  and  of  steam  propulsion  for  vessels  of 
commerce.  With  the  exception  of  a  few  yachts,  there  is  very  little 
representation  of  the  class  of  sailing  vessels. 

The  Governments  of  France  and  England  have  been  careful  to  send 
very  complete  series  of  models  of  their  fleets.  England  has  sent  by  far 
the  greater  number  of  models ;  but  the  French  models  are  fully  rigged, 
while  the  English  Admiralty  has  only  sent  half-block  models.  These 
contain  a  useful  lesson  to  the  naval  architect,  while  they  are  somewhat  too 
technical  for  the  general  public.  Many  of  the  large  shipbuilding  firms 
have  also  contributed  models  of  existing  vessels  and  designs  for  new  ones  ; 
among  the  former  are  to  be  found  many  of  the  iron-clads  of  foreign 
countries.  The  United  States  of  America  have  sent  no  models  of  their 
monitors.  The  visitors  may,  however,  see  what  this  type  of  vessel  is  from 
a  model  exhibited  among  the  Eussian  ships. 

As  regards  sea-going  ships  of  war,  the  chief  points  of  interest  to  the 
observer  will  naturally  be  the  comparison  of  the  English  and  French 
navies  on  the  one  hand,  and  of  the  turret  and  broadside  systems  on  the 
other.  The  materials  for  the  comparison  might  have  been  considered  as 
very  complete,  but  for  the  remarkable  gap  oaused  by  the  absence  of  any 
representative  of  Ericcson's  monitors.  The  French  Marine  and  the  Englisli 
Admiralty  illustrate  almost  all  possible  broadside  arrangements;  while  the 
models  exhibited  by  Messrs.  Laird  and  Co.,  of  Birkenhead,  and  Messrs. 
Napier,  of  Glasgow,  with  a  few  more  built  by  Messrs.  Samuda  and  others, 
afford  a  very  complete  view  of  the  turret  system  of  Captain  Cowper 
Coles. 

The  guiding  idea  of  the  French  seems  to  have  been  the  construction  of 
a  uniform  fleet  or  squadron,  while  that  of  the  English  seems  rather  to  have 
been  the  production  of  the  best  individual  vessels  for  fighting  purposes. 
Accordingly,  there  is  a  far  greater  variety  in  the  exhibition  of  English 
vessels;  wh-le  the  French  seagoing  fleet  is  sufiiciently  represented  by  three 
or  four  types,  the  diff'erence  from  class  to  class  being  far  less  than  with  us. 
They  claim  the  following  advantages,  that  even  granting  (which  they  do 
not  allow)  that  certain  individual  English  vessels  are  superior  to  any  in 
their  navy,  yet  that  their  average  performance  is  better  than  our  average, 
and  that  their  uniformity  gives  them  a  greater  power  of  manoeuvring 
together  as  a  fleet.  They  also  consider  that  their  ships  steer  more  easily 
than  most  of  ours. 

Besides  this  difi^erence  in  the  primary  condition  of  the  problem,  there 
are  certain  secondary  points  which  distinguish  their  system,  and  amongst 
these  the  chief  is  the  invariable  use  of  wood  for  the  construction  of  the 
immersed  portion  of  the  hull.  Their  general  type,  then,  is  a  short  ship 
with  a  wooden  hull,  coppered  on  the  outside,  an  armour-plated  belt  going 
round  the  whole  load  water-line  of  the  ship  for  some  distance  both  above 
and  below,  and,  if  the  belt  does  not  extend  upwards  to  the  waterway,  a 
central  battery  of  either  one  or  two  decks,  also  protected  by  armour- 
plating.  The  upper  works,  both  forward  and  aft  of  the  central  protected 
portion,  are  of  light  iron  plate,  it  being  considered  sufficient  to  protect 
them  against  the  danger  of  taking  fire,  without  any  attempt  to  render 
them  shotproof.  The  modern  adoption  of  very  heavy  guns  has  obliged 
changes  to  be  made  in  the  detailed  arrangements  of  the  ships,  but  these 
are  not  such  as  to  aff'ect  their  seagoing  qualities  disadvantageously. 

Artillery  and  steam-engines  are  the  subject  of  separate  reports,  and  I 
shall  not  presume  to  make  any  attempt  at  discussing  these ;  but  I  find 
it  necessary  to  allude  to  those  points  relating  to  them  which  aff'ect  the 
naval  architect. 

The  heavy  sea-service  guns  of  the  present  day  vary  from  the  9-in.  gun, 
weighing  12  tons,  and  throwing  a  projectile  of  2501b.  with  431b.  of  powder, 
at  an  initial  velocity  of  l,370ft.  per  second,  to  the  12-in.  gun,  weighing 
23|  tons  and  throwing  a  projectile  of  6001b.  weight  with  701b.  of  powder, 
at  an  initial  velocity  of  1,240ft.  per  second.  It  is  doubtful  whether  the 
larger  gun  will  ever  be  used  in  the  broadside.  But  the  12-ton  gun  neces- 
sitates very  different  arrangements  on  board  a  ship,  both  in  respect  of 
height  between  decks  and  of  size  of  battery,  than  was  necessary  even  for 
the  old  68-pounder.  The  absolute  length  of  the' slides  is  13ft.,  and  a  space 
of  25ft.  frou.  centre  to  centre  between  the  ports,  and  a  height  of  7ft.  at 
least  between  the  surface  of  the  main  deck  and  the  lower  flange  of  the 
upper  deck  beam  are  needed  to  work  these  guns  properly.  The  23-ton 
gun  would  require  about  30ft.  between  the  ports,  and  nearly  9ft.  between 
the  decks.  Gun.=,  instead  of  being  fixtures,  require  three  different  kinds 
of  motion  to  be  provided  for  : — 

1.  Elevation  or  depression,  for  which  they  pivot  on  their  trunnions. 

2.  Running  out  and  recoil :  in  the  latter  the  carriage  runs  back  on  the 
slide,  being  governed.by  a  compressor,  which  acts  like  a  brake  on  a  railway 
train. 

3.  Training  (or  directing  the  gun  to  right  or  left). — This  is  done  by 
allowing  the  slide  to  traverse  round  a  pivot  fixed  in  or  close  to  the  port- 
sill.  These  three  motions,  and  especially  the  third,  are  so  much  more 
compactly  managed  in  the  turret  that  a  large  gun  does  not  run  the  same 


risk  of  breaking  away  as  it  does  in  the  looser  connection  of  the  broadside 
arrangement.  Some  recent  inventions  .allow  the  gun  to  be  elevated  or 
depressed  about  an  imaarinary  point  at  the  muzzle,  instead  of  at  the 
trunnion,  thus  enabling  the  port  to  be  kept  as  small  as  possible,  but 
requiring  a  greater  height  between  decks.  Two  devices  for  this  purpose, 
due  to  Captain  Heathorn,  will  be  seen  in  the  case  containing  the  great 
turret-ships  in  the  English  marine  department.  The  plan  has  not  hitherto 
been  adopted  in  the  Royal  service. 

Breech-loading  would  much  facilitate  the  iutroduction  of  heavy  gun» 
into  the  broadside;  but  both  the  English  and  American  Governments, 
after  trial  of  the  two  systems,  have  reverted  to  the  muzzle-loading  for 
their  heavy  artillery.  In  this  they  have  but  repeated  the  experience  of  the 
early  artillerists,  for  breech-loading  weapons  are  nearly  as  old  as  gun- 
powder.  It  is  just  one  of  those  things  which  has  a  natural  attraction  for 
inventors,  but  it  does  not  appear  that  even  the  accuracy  of  modern 
mechanism  has  yet  been  able  to  produce  heavy  guns  under  this  system, 
which  may  be  relied  upon  both  for  safety  to  the  gunners  and  for  keeping- 
in  working  order,  with  rapid  firing  and  after  protracted  use. 

The  French  Admiralty  does  not  as  yet  exhibit  any  large  naval  gun,  but 
there  is  one  large  cast-steel  breech-loader  among  the  iron  manufactures 
exhibited  by  the  firm  of  Peter  Gaudet.  The  calibre  is  is  0-20  metre,  or 
8in.,  while  its  length  is  5i-  metre,  or  18ft.  Some  of  the  large  Prussian 
guns  are  of  the  same  length,  or  longer.  Such  pieces  are  not  adapted  for 
the  broadside  except  in  the  very  largest  ships. 

It  is  obvious  that,  from  a  port  in  the  side  of  a  ship,  a  gun  can  only 
command  a  small  arc  of  training.  It  cannot  be  fired  in  a  line  with  the 
keel,  or  even  nearly  so.  It  is,  in  fact,  only  30  deg.  of  training  to  the 
right  or  left  that  can  be  given  in  the  ordinary  case  of  a  midship  gun,  and 
this  is  not  without  bevelling  the  edge  of  the  armour-plate  at  the  port  in  a 
dangerous  manner.  To  obviate  this  is  the  object  of  what  has  been  variously 
called  the  cupola  or  turret  {touriUon).  Its  most  direct  and  complete 
application  is  when  a  single  turret  is  the  only  projection  on  an  unincum- 
bered deck.  Its  pair  of  guns  then  command  the  whole  horizon.  But  the 
establishment  of  any  fixed  structure  on  its  glacis,  whether  it  be  a  mast,  a 
funnel,  a  raised  poop  and  forecastle,  or  even  another  turret,  detracts  from 
its  perfection,  and  it  thenceforward  competes  with  other  systems  sitnply 
on  a  balance  of  advantages.  Its  characteristic  merits  are  its"  extended  arc 
of  training  and  the  facility  that  it  affords  for  working  the  heaviest 
ordnance.  Most  of  the  vessels  actually  built  on  this  system  contain  two 
cupolas  or  turrets,  and  one  or  two  of  them  contain  three,  and  even  four. 
Many  of  them  also  carry  raised  poops  and  forecastles,  and  deckhouses; 
the  tendency  in  the  modern  examples  being  to  make  the  poop  and  fore- 
castle very  small,  so  as  to  allow  of  a  fire  either  fore  or  aft  within  10  deg. 
of  the  line  of  keel,  and  to  keep  the  deckhouse  so  narrow  as  barely  to  cover 
the  other  turret.  But  the  necessity  of  having  a  forestay  and  anchor  gear 
forward,  and  steering  gear  aft,  appears  to  have  led  to  the  general  abandon- 
ment of  an  absolute  end-on  fire.  To  meet  this,  a  system  has  been  devised 
which  is  illustrated  by  a  handsome  set  of  models  exhibited  by  Vice-Admiral 
Halsted.  In  consequence,  however,  of  a  wish  expressed  by  that  gentleman, 
I  do  not  report  upon  them. 

One  of  the  chief  defects  of  the  turret  system  is  the  enormous  displace- 
ment which  it  requires,  ranging  from  400  to  1,000  tons  per  gun,  the 
higher  limit  being  that  to  which  modern  ocean-going  vessels  appear  to  be 
tending. 

The  sea-going  iron-plated  ships  exhibited  by  the  French  Government 
are  the  following : — '■ 

Oloire. — A  wooden  liner,  cut  down  and  armour-plated  along  the  water- 
line,  with  a  midship  battery,  also  protected.  Her  length  is  289^ft., 
giving  a  proportion  of  length  to  breadth  very  nearly  as  4i  to  1.  She 
has  engines  of  900  horse  power  (nominal),  and  has  a  speed  of  13J  knots. 
Her  plating  is  4jiii.     Displacement,  5,650  tons. 

Flandre. — A  more  recent  model  on  a  nearly  similar  tj'pe,  a  trifle 
longer,  and  more  heavily  sparred.  She  has  6in.  plating,  and  a  speed  of 
14 J  knots,  with  the  same  nominal  horse  poiver. 

Solferino. — Plated  round  the  water-line,  and  having  a  central  battery 
with  two  decks,  each  carrying  guns. 

Alma' — Corvette  of  450  horse  power,  wooden  hull,  with  5yin.  armour 
plating  round  the  water-line  and  central  battery.  Her  upper  works  are 
all  iron.  She  is  not  yet  launched,  but  is  expected  to  have  a  speed  of 
12i  knots. 

Marengo. — This  is  a  very  different  type'  from  the  others.  She  has  a 
wooden  hull  with  iron  upper  works  and  8-in.  armour  plating ;  she  is 
built  for  carrying  twelve  large  guns.  The  armour-plating  extends  round 
the  ship  at  the  water-line;  and  there  is  a  central  battery  which 
extends  to  the  upper  deck,  and  carries,  above  this  deck  and  half 
engaged  in  the  bulwarks,  an  open  armour-plated  turret  at  each 
corner  of  the  protected  battery.  Each  of  these  turrets  carries  a 
large  pivot-gun,  mounted  en  barbette,  and  capable  of  firing  in  the  line 
of  the  keel,  and  there  are  four  more  heavy  guns  in  each  broadside. 
She  is  280ft.  long,  with  a  breadth  of  57ft.  6in.,  and  an  extreme  draught 
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of  28ft.  She  has  a  balanced  rudder,  curved  so  as  to  leave  room  for  the 
boss  of  the  propeller.  The  riggiug  is  not  brought  down  to  chain  plates 
outside  the  vessel,  but  is  kept  some  5ft.  or  6ft.  in-board,  so  that  a  perfectly 
clean  side  is  presented  out-board.  The  rigging  of  the  other  vessels  is 
brought  to  the  inside  of  the  bulwarks,  instead  of  outside  ;  but  in  the 
Marengo  there  is  room  to  stow  a  boat  between  the  shrouds  and  the 
bulwarks.  Her  great  breadth,  in  proportion  to  her  masting,  enables  this 
to  be  done  without  sacrificing  the  necessary  slope  of  shrouds.  They  are 
all  short  ships,  the  Marengo  being  the  only  one  in  which  the  ratio  of 
length  to  breadth  exceeds  5  to  1,  and  that  only  by  a  small  fraction. 
There  is  very  little  gripe  o*  fore-foot  to  any  of  them ;  but  there  is  a  con- 
siderable difference  of  trim.  Hence  they  steer  without  difficulty.  Their 
bows  in  general  have  no  hollow  at  the  water-line,  but  run  rather  to  a 
wedge  than  to  a  cusp.  The  point  of  the  wedge  is  rounded  off  in  conse- 
quence of  the  thick  stem  which  they  carry.  The  Marengo  has  a  ram  bow, 
while  the  Qloire  and  the  Flandre  have  upright  stems. 

The  French  vessels  of  recent  construction  have  their  bulwarks  loopholed, 
for  musketry. 

One  of  the  most  remarkable  foreign  models  is  the  Spanish  iron  armour- 
plated  screw  steam-frigate  Numancia,  constructed  %  the  Societe  des 
Forges  et  Chautiers  de  la  Mediterrane'e. 


Length    ... 

(metres) 

96-08 

317  ft. 

Breadth 

If 

17-34 

57  ft. 

Depth  in  hold      .. 

11-18 

37  ft. 

Draught  of  water 

,, 

8-33 

27  ft.    4in. 

Displacement 

(tonneaux) 

74-20 

7303  tons  English 

Height  of  port-sill 

(metres) 

2-25 

7  ft.  5  in. 

•  She  is  iron  built  throughout,  and  has  Sin.  armour  plate,  with  IGin.  of  teak 
backing  from  stem  to  stern,  and  from  7ft.  9in.  below  the  waterline  to  the 
level  of  the  upper  deck.  She  is  armed  with  forty  6S-pouuder  guns.  She 
is  rigged  as  a  French  frigate  of  the  second  class,  and  her  engine  is  of  1,000 
{nominal)  horse  power.  Her  speed  on  her  trial  reached  13f  knots.  She 
was  the  first  large  armour-plated  vessel  in  the  Pacific.  It  will  be  observed 
that  her  stem  is  straight.  She  was  built  at  La  Seyne,  near  Toulon,  in 
1863  and  1864,  in  less  than  two  years.  Her  screw  is  of  uniform  pitch, 
and  gave  small  positive  slip. 

Models  of  the  Prussian  frigate  Wilhelm  I.,  the  Spanish  frigate  Victoria, 
and  the  Sultan  Mahmoud  are  exhibited  by  the  Thames  Iron  Company. 
They  are  completely  armour-plated. 

Several  armour-plated  frigates  of  the  Italian  navy  are  also  exhibited  by 
English  and  French  firms.  They  are  chiefly  characterised  by  the  excessive 
length  of  their  spurs  or  rams. 

The  English  Admiralty  contribute  a  complete  series  of  half-breadth 
models  of  all  the  types  of  ships  introduced  into  the  Royal  Navy  since  the 
adoption  of  the  screw-propeller.  As  the  English  catalogue  contains  very 
full  details  of  each  of  them,  I  think  it  is  better  not  to  mention  them 
seriatim,  but  to  give  a  general  view  of  the  chief  changes  which  have  from 
time  to  time  baen  made  in  the  leading  types. 

It  will  be  observed  that  they  begin  with  wooden  ships  of  the  line, 
simply  altered  from  the  old  class  of  sailing  ships  by  their  being  lengthened 
so  as  to  admit  of  their  carrying  the  screw  propeller  and  its  attendant 
machinery,  their  armament  being  chiefly  32-pounders,  with  heavier  guns 
on  the  lower  deck,  and  occasionally  heavy  pivot-guns;  none  of  these, 
however,  exceeding  the  95  cwt.  68-pounder.  A  general  tendency  to 
Increase  in  size  will  be  observed,  especially  in  the  case  of  heavy  frigates, 
the  largest  and  the  last  built  of  these  being  the  Orlando  and  the  Mersey, 
sister  ships  in  all  but  their  armament.  They  were  of  1,000  horse-power, 
and  had  a  speed  of  13  knots.  Their  length  was  300ft.,  their  breadth  52ft., 
and  the  mean  draught  of  water  about  22ft.  The  Orlando's  armament 
was  thirty-eight  Sin.  guns,  of  65cwt.,  on  the  main  deck,  and  twelve  68- 
pounder  pivot  guns  of  95cwt.,  on  the  upper  deck.  The  Mersey  had 
twenty-eight  lOin.  guns,  of  84cwt.,  on  the  main  deck,  and  twelve 
68-pounder  pivot-guns,  of  95cwt.,  on  the  upper  deck. 

Another  general  feature  to  be  noticed  is  the  increase  in  the  sharpness 
of  the  lines  forward,  and  in  the  proportion  of  beam  to  depth  and  draught 
of  water  in  the  more  modern  vessels.  In  general,  also,  the  lower  deck 
port-sills  aie  higher  out  of  the  water,  there  being,  on  the  whole,  an  increase 
of  absolute  size  of  ship  as  well  as  of  weight  of  armament. 

We  pass  on  from  these  to  the  armour-plated  vessels.  It  would  exceed 
the  limits  allowed  me  for  this  report  to  do  more  than  point  out  the  chief 
characteristics  of  some  of  the  more  remarkable  ones.  The  Warrior  is 
especially  worthy  of  notice  as  being  the  first  iron  sea-going  armour-plated 
ship  built  in  this  country.  Her  protection  is  central  only,  and  the  ends 
of  the  ship  are  wholly  unprotected.  The  Black  Prince  was  built  on  the 
same  lines,  and  the  Achilles  on  nearly  similar  ones;  but  the  Achilles  has 
complete  protection  round  her  water-line.  All  these  vessels  have  nearly 
the  same  construction  of  frames,  which  is  well  exemplified  in  their  midship 
section.  The  next  class  is  that  of  the  Minotaur,  Agiucourt,  and  Northum- 
ierland,    which  have    complete    protection,  except  at  the   bow.      Their 


framing  differs  in  some  respects  from  that  of  the  Warrior,  but  they  have 
all  a  common  feature  in  which  they  differ  from  the  Bellerophon  and  other 
modern  ships  of  very  large  size — namelj',  that  their  flotation  depends 
upon  a  single  thickness  of  bottom-plating.  The  three  midship  sections 
exhibited  together  are  well  worthy  of  attention.  The  BelleropJwn  section 
exhibits  all  the  structural  superiority  over  that  of  the  Warrior,  which 
might  be  expected  from  its  being  built  after  so  much  more  extensive 
experience.  It  has  not  only  the  double  bottom,  but  it  is  lighter  in 
proportion  both  to  its  longitudinal  and  transverse  strength,  and  it  is  of 
far  cheaper  construction  and  easier  execution.  On  comparing  it  with  the 
Hercules,  we  observe  that  a  certain  amount  of  strength  of  form  has  been, 
sacrificed  for  other  objects,  the  longitudinal  bulkhead  of  the  Bellerophon 
evidently  contributing  more  to  strength  than  the  smaller  one  of  the 
Hercules.  This  sacrifice  of  strength  is  practically  of  no  importance,  as 
there  is  enough  and  to  spare  in  both.  In  the  Hercules  the  object  was  to 
get  an  enormous  increase  in  the  thickness  of  the  armour  plate  backing  at 
the  water-line  :  and  this  was  accomplished  by  filling  up  the  whole  breadth 
of  the  wing  passage  with  teak,  the  wing  passage  being,  of  course,  kept 
small  to  prevent  a  needless  increase  of  weight. 

The  Bellerophon  is  a  ship  which  attracted  a  good  deal  of  attention 
during  the  time  it  was  in  course  of  building.  Its  chief  experimental 
importance  was  in  the  following  respects  : — Ecojiomy  of  structure,  short- 
ness of  ship,  combined  with  respectable  speed,  handiness  and  facility  of 
steering  both  under  sail  and  steam,  and  a  heavy  armament,  with  sufficient, 
although  not  complete  protection.  The  most  noticeable  features  in  the 
model  are  the  form  of  its  bow  and  its  balanced  rudder.  We  shall  revert 
to  these  points.  The  Hercules  is  chiefly  remarkable  for  the  very  heavy 
armour  plating  and  backing  which  it  is  to  carry  ;  and  this,  as  well  as  the 
Penelope,  Pallas,  and  Researcli,  has  the  peculiai-ity  of  recessed  ports,  to 
allow  increased  training  to  some  of  the  guns. 

Among  the  vessels  of  the  Koyal  Navy  observable  for  peculiarity  of  form 
will  be  noticed  the  Penelope  and  Vixen,  with  twiii  screws  and  double 
sterns  ;  and  the  Waterwitch,  double  ended,  and  with  an  hydraulic  jet 
propeller.  These  are  all  broad,  shallow  vessels  of  moderate  draught, 
chiefly  for  coast  service. 

We  now  come  to  the  sea-going  turret  ships,  3Ionarch  and  Captain ;  the 
former  designed  by  the  Comptroller's  Department  and  the  latter  by  Capt. 
Coles  and  Mr.  Laird.  It  will  be  observed  that  neither  of  them  has  a 
direct  fire  in  the  line  of  the  keel,  and  that,  whatever  their  means  of 
defence  may  be,  they  are  enormous  vessels  compared  with  their  means  of 
attack. 

There  are  several  turret-vessels,  like  the  Scorpion  and  the  Wyvern,  the 
Prince  Albert  and  the  Royal  Sovereign,  which  are  not  seagoing  ships  in 
the  ordinary  sense,  but  are  intended  for  coast  defence.  Among  the 
broadside-ships  exclusively  designed  for  that  purpose  will  be  noticed  the 
Trusty  and  the  Erehiis,  representing  two  classes  of  floating  batteries,  built 
for  the  Crimean  War,  and  now  disused.  The  French  also  exhibit  some 
nice  specimens  of  harbour  batteries  and  one  very  peculiar  ram  {Taureau, 
or  Belier),  with  extremely  sloping  sides  and  a  single  fixed  turret  firing 
two  guns  in  a  line  with  the  keel.  She  is  built  to  steam  twelve  knots  an 
hour.  The  turret-ships  exhibited  by  Messrs.  Laird  and  Samuda,  also 
belong  to  the  class  of  coast  defence  and  river  service.  Two  very  remark- 
able boats  for  this  purpose  are  the  armour-plated  floating  batteries, 
Colomho  and  Cahral,  built  by  Messrs.  Rennie  for  the  Brazilian  rivers. 
They  are  on  the  "box,"  or  central-battery,  system,  with  the  stem  and 
stern  kept  low,  so  as  to  admit  of  fore  and  aft  fire. 

The  means  of  propulsion  employed  for  the  iron-clad  ships-of-war  is  a 
matter  of  very  great  importance,  and  is  fully  exemplified  in  the  different 
models,  both  as  proposed  and  as  actually  carried  out.  There  seems  to  be 
a  general  consent  to  give  them  what  is  called  jury-rigging — that  is  to  say, 
much  shorter  and  slighter  spars  and  smaller  sails  than  would  be  used  in. 
sailing-ships  of  the  same  tonnage.  The  English  Admiralty  exhibits  no 
rigged  models  ;  but  the  Wilhelm  I.  the  Sultan  Mahmoud,  and  the  Victoria, 
fine  vessels  exhibited  by  the  Thames  Ironworks,  will  show  the  rigging 
usually  adopted.  The  French  navy  is  rigged  on  the  same  system,  but 
with  the  precaution  of  keeping  the  standing  rigging  well  in-board,  by 
putting  the  chainplates  in  the  deck  inside  the  bulwarks  instead  of 
outside. 

The  Russian  Government  exhibits  characteristic  specimens  of  its  modern 
vessels  of  war. 

1.  The  iron-clad  frigate  Sehastopol. — The  chief  feature  of  this  is  the 
absence  of  a  forecastle,  in  order  to  leave  room  for  bow  guns  in  the  armour- 
plated  battery. 

2.  Smertch,  armour-plated,  with  two  turrets,  each  mounting  two  guns. 
— No  obstruction  whatever  to  their  fire,  except  what  one  turret  offers  to 
the  other.     She  has  twin  screws. 

3.  LatnicTc.  monitor,  with  a  single  turret  mounting  two  guns.  This  is 
the  only  monitor  in  the  Exhibition. 
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4.  J^leirone  Blenia,  armour-plated  battery  or  ram,  calculated  for  a  speed 
of  nine  or  ten  knots.  She  has  a  draught  of  14ft.  6in.  Rudder  and  screw 
coinpletely  protected  by  the  overhanging  of  the  stern.  Stem  and  stern 
fall  home  very  much  above  the  water-line. 

The  Eussian  Government  also  exhibits  a  wooden  steam-frigate  and  a 
wooden  steam-clipper,  or  despatch-boat,  the  latter  calculated  for  thirteen 
knots. 

Austria  exhibits  tlie  JSrzJierzoa  Ferdinand  Max,  an  armour-plated 
vessel,  which  sunk  the  Italian  iron-clad  Re  d'ltalia,  at  the  battle  of  Lissa. 
She  is  armour-plated  completely  with  4Jin.  plating. 

America  exhibits  very  little  in  the  way  of  naval  architecture. 

There  is  ample  illustration  of  the  merchant  and  passenger  steam  service, 
both  of  England  and  France,  and  of  steam  yachts  and  transports.  I 
cannot  attempt  to  enumerate  these,  nor  do  I  observe  any  such  marked 
peculiarities  as  would  justify  me  in  selecting  any  of  thera  for  special  remark. 
It  appears  to  me  that  a  marked  improvement  has  taken  place  in  the  naval 
architecture  of  Europe,  not  so  much  in  any  one  strong  feature  as  in  a 
general  tendency  to  advance  in  the  perfection  of  form,  fitness,  and  con- 
venience, and  external  beauty.  There  is  much  less  of  extravagance  of 
design,  or  idea,  whether  displayed  in  form  or  mechanism,  and  much  more 
practical  appreciation  of  structural  beauty  than  I  have  observed  in 
previous  exhibitions,  or  than  is  to  be  seen  here  in  some  of  the  older 
designs. 

A  very  valuable  historical  series  of  models  of  merchant  ships  is  contri- 
buted by  Messrs.  Normand,  of  Havre.  I  studied  with  great  interest  the 
way  in  which  the  progress  of  shipbuilding  exhibited  itself  in  the  practice 
of  an  old-established  house.  We  see  here  the  gradual  expansion  in  mag- 
nitude, and  the  steady  gradation  of  form  from  the  old  model  of  1735  to 
the  newest  types  of  the  present  day,  not  masked  by  the  varying  practice 
of  different  firms,  but  just  as  it  imprinted  itself  on  an  establishment  with 
traditions  already  settled. 

The  Danube  Navigation  Company  sends  a  very  fine  collection  of  models 
of  its  paddle-wheel  passenger  steamers,  cargo  boats,  cattle  boats,  and 
lighters     They  are  very  long  and  shallow. 

Norway  also  contributes  good  models  of  the  vessels  built  in  the  Bergen 
district  by  Mr.  Jens  Gran  and  Mr.  Dekke. 

Form  of  Ships. — Many  theories  have  been  advanced  as  to  the  firms  best 
calculated  for  speed,  for  stability,  for  easy  rolling,  and  for  almost  every 
conceivable  quality  or  combination  of  qualities  which  a  ship  may  be 
imagined  to  possess.  Yet  the  actual  design  of  a  ship's  lines  has  still  to  be 
done  empirically.  Our  theories  and  our  calculations  give  us  limits  only, 
not  form;  for  this  we  are  still  dependent  on  taste  and  experience.  Our 
science  enables  us  to  control  and  correct  our  result ;  but  our  theories  are 
yet  too  crude  for  the  pure  application  of  anj-  one  of  them  to  produce  a 
good  ship.  But  we  have  arrived  at  very  good  approximate  theories,  and 
although  it  is  certain  that  no  two  naval  architects  would  produce  identical 
designs  for  the  same  object  as  they  would  on  an  e.xact  theory,  yet  there  is 
a  very  well  settled  type  for  most  of  the  leading  forms  of  vessels,  from 
which  few  modern  designers  appear  very  much  to  depart. 

For  the  large  ocean-going  steamer  the  midship  section  generally  shows 
a  flat  floor,  and  a  full,  or  even  square  bilge,  with  a  high  co-efticient  of 
fineness.  The  length  is  seldom  less  than  seven  times  the  extreme  breadth. 
On  the  water-line  there  is  more  or  less  of  straight  middle,  as  the  neces- 
sities of  the  service  appear  to  require.  The  horizontal  sections  of  the  bow 
are  generally  what  are  known  as  Scott  Russell's  wave-lines,  but  usually  a 
little  coaxed  out  of  their  extreme  sharpness  towards  the  stem.  They  are 
almost  always  kept  hollow  in  English  ships,  but  the  constructors  of  the 
French  navy  do  not  believe  in  hollow  lines,  and  make  but  little  use  of 
them.  With  regard  to  the  bow  sections  on  tlie  body  plan,  a  great  uncer- 
tainty, which  seems,  at  last,  to  show  signs  of  settling  into  something 
definite,  appears  to  have  lately  prevailed ;  and  the  recent  history  of  this 
is  very  well  elucidated  in  the  Exhibition.  The  Orlando  and  Mersey 
frigates,  tlie  Himalaya  troop  ship,  and  her  ^Eajesty's  yacht  Victoria  and 
Albert,  and  the  armour-plated  ship  Warrior,  are  very  good  specimens 
of  different  kinds  of  bows  with  the  cutwater  or  "fore-knee."  Then 
come  the  Achilles  and  Minotaur,  with  bows  very  nearly  vertical,  but  a 
slight  projection  of  the  stem  near  the  water-line.  We  then  come  to  what 
has  been  called  the  II  bow,  seen  in  the  Pallas,  Bellerop/ion,  Lord  Clyde, 
and  Amazon.  This  had  the  advantage  of  giving  a  large  displacement  far 
forward,  so  that  the  weights  at  the  bow  were  better  water-borne  than  in 
ships  with  overhanging  bows.  But  these  vessels  carry  a  large  wave  before 
them,  which  interferes  with  their  speed,  and  is  in  other  respects  inconve- 
nient. Accordingly,  the  more  modern  designs  of  the  Hercules  and  the 
Monarch  have  nearly  vertical  bows.  The  stem  projects  as  a  rain,  but 
immediately  behind  the  stem  the  bow  is  vertical,  the  bulwark  acquiring  a 
little  flare  as  we  go  back  towards  the  cathead,  and  then  again  becoming  ver- 
tical before  it  begins  to  tumble  home  in  the  neighbourhood  of  the  midship 
section.  1'hc  IJ  bow  will  be  seen  in  excessive  development  in  some  of  the 
foreign  navies,  as  in  the  Maria  Pia,  exhibited  by  the  Coinpagnie  des  Forges 


et  Chantiers  de  la  Mc'diterrande,  and  in  some  of  the  armour-plated  vessels- 
specially  constructed  as  mere  rams. 

The  bows  of  the  Solferino  and  Marengo  (French  Imperial  Navy)  arc 
worth  special  study.  They  are  rams,  and  they  secure  a  large  displacement 
forward  by  falling  home,  above  and  below,  from  a  point  considerably 
below  the  water-line.  But  this  object  is  attained  in  a  way  quite  different 
to  the  U  bow  as  seen  in  the  Fallas,  tha  fore  foot  being  very  much  rounded 
off  in  the  Solferino,  and  cut  away  so  as  to  form  a  re-entering  curve  in  the 
Marengo,  so  as  in  both  to  leave  as  little  gripe  as  possible.  The  French 
ships  are  generally  short,  and  have  a  considerable  difference  of  draught,  as 
is  also  the  case  with  the  Pallas,  the  Favourite,  the  Bellerophon,  and  the 
Hercules. 

Sterns  of  modern  ships  are  generally  constructed  with  a  much  finer  run- 
than  was  usual  in  former  times.  It  is  also  usual  in  iron-clad  ships  to  make 
their  horizontal  sections,  at  and  above  the  water-line,  in  the  form  of  an 
ogival  or  Gothic  arch,  instead  of  the  elliptical  or  square  forms  seen  in 
mercJiant  ships  and  transports ;  the  object,  of  course,  being  to  get  more 
complete  protection  for  the  screw  and  rudder,  without  too  great  re-- 
sistance  or  weight.  In  the  case  of  twin  screw-ships  of  large  size,  like- 
the  Penelope,  there  are  two  distinct  sterns,  one  carrying  each  screw,, 
with  separate  deadwood  and  rudder,  the  space  between  being  arched 
over.  There  is  thus  a  considerable  length  aft  but  very  imperfectly 
waterborne. 

The   upper  works    of    ships   exhibit  a  far  greater    variety    than  the- 
underwater  body,  their  design  receiving  but   very  few  limitations  from- 
the  hydraulic  problem.     The  modern  tendency  has,  perhaps,  been  to  keep  • 
them  too    low  both  in  armour-plated  men-of-war  and  in    cargo    vessels. 
The  top-gallant  poop  has  long  since  disappeared,  and  a  flush-deck  is  quite 
oommou,  with   sometimes  a  small  poop  and  an  open  forecastle.     In  pas- 
senger vessels  a  spar-deck,  or   a  long    deck-house,    extending   from  the  ■ 
poop  to  the  forecastle,  and  leaving  a  long  gangway  on  each  side  from  5ffc 
to  8ft.  broad  along  the  middle  portion  of  the  ship,  seems  likely  to  become 
the  normal  type   for    sea-going  steamers.     This  has  the  advantage  that 
there  is  less  broken  surface,    which  is  better    for  strength,   and  also  as  ■ 
offering  less  resistance  to  the  air.     This  consideration  is  too  often  over- 
looked, although  it  is  one  of  great  importance  when  a  vessel  has  to  be- 
driven  at  high  speed  in  any  direction  but  that  of  the  wind. 

Several  specimens  of  the  saloon  ship  are  exhibited,  and  Messrs.  Randolph 
and  Elder  have  a  model  of  one  of  the  fine  steamers  they  haveconstructed 
for  the  Pacific,  with  two  ranges  of  saloons,  one  over  the  other,  above  the  - 
true  upper  deck  of  the  ship.  In  the  stormy  waters  of  the  Atlantic  such 
vessels,  although  freely  used  by  the  Americans,  do  not  find  favour  with  the 
English,  who  regard  them  as  inconvenient,  if  not  dangerous. 

Composite  Ships. — Lloyd's  Registry  contributes  a  very  fine  series  of 
drawings  elucidating  their  proposed  suggestions  for  composite  vessels. 
The  principle  chiefly  apparent  in  it  is  to  secure  a  cage,  or  skeleton,  of 
iron,  complete  in  itself  in  every  respect  but  that  of  keeping  ont  water. 
The  wood  planking  then  converts  it  into  a  ship.  The  principle  involved 
in  this  is  very  important,  and  depends  on  the  observation  that  iron  and' 
wood  together  are  not  generally  to  be  depended  upon  for  helping  one 
another  to  meet  a  single  strain  beyond  the  strength  of  whichever  of 
thera  is  separately  the  strongest.  Each  material,  therefore,  must  be  kept' 
to  its  own  work.  Besides  this  principle,  there  is  a  vast  amount  of  minute 
structural  detail  involved  in  the  compilation  of  such  a  set  of  rules  as 
have  already  been  adopted  by  Lloyd's  and  other  registries  for  wood  and 
iron  vessels  separately,  and  are  now  proposed  for  composite  ships. 

Bolts  for  Armour-plating — Armour-plates  and  ordnance  belong  to  a 
different  class,  which  I  have  not  been  charged  to  report  upon ;  but  the 
mode  of  fastening  it  on  is  a  part  of  shipbuilding,  and  the  bolts  adopted 
by  the  French  are  worth  noticing-  The  hull  of  their  vessels  being  of 
wood  without  any  inner  lining,  there  is  no  proper  bed  for  a  nut  and  bolt. 
They  therefore  use  wrought-iron  screws,  which  simply  hold  in  the  wootJ 
like  common  carpenter's  screws.  They  have  a  small  raised  thread  forged 
on  them  with  a  pitch  of  about  Jin.,  and  consequently  a  flat  space  of  about 
Jin.  between  the  consecutive  turns.  It  is  not  turned,  but  forged  with  an 
anvil  and  a  hammer,  having  each  three  turns  of  the  screw,  the  workman 
who  holds  the  bar  giving  it  a  slight  twist  at  each  blow.  The  longitudinal 
fibre  of  the  iron  is  thus  unbroken,  as  M.  Tresca  has  shown  by  oxydising 
a  section  of  such  a  screw.  The  French  ofticers  speak  very  highly  of  their 
holding  power. 

Sheathing. — Sever-il  methods  of  sheathing  iron  ships  are  exhibited^ 
involving  three  or  four  ditterent  principles.  It  may  be  premised  that  the 
object  of  sheathing  an  iron  ship  is  not,  as  many  suppose,  to  prevent 
general  corrosion,  but  to  prevent  fouling.  Now,  copper,  and,  in  a  less 
degree,  yellow  metal,  has  tliis  quality — that  instead  of  corroding  unevenly- 
like  iron,  it  goes  almost  uniformly  over  the  whole  surface,  and  that  the 
salts  formed  by  the  action  of  the  sea-water  are  soluble,  so  that  it  remains 
constantly  smooth  and  slippery.  It  is  this  peculiarity,  and  not  its 
poisonous  character,  that  prevents  seaweed  and  marine  animals  from 
adhering  to  it      for,  when  protected  galvanically,  it  fouls  as  quickly  a. 
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iron,  wood,  or  stone.  Many  inventors  have  therefore  endeavoured  to 
find  soire  means  of  getting  copper  on  to  an  iron  ship  in  such  a  manner 
that  the  iron  shall  be  effectually  insulated  from  it,  and  not  form  a  voltaic 
couple,  which  would  protect  it  at  the  expense  of  the  iron.  In  the  English 
annexe,  Mr.  J.  M.  Ritchie,  jun.,  Mr.  Mulley,  and  Mr.  James  show 
different  methods  of  effecting  this.  Captain  Roux,  of  the  French  navy, 
also  exhibits  a  very  elaborate  process  for  tlie  same  result.  The  Inconstant, 
exhibited  by  the  Admiralty,  is  another  experiment  in  this  direction.  The 
object  in  them  all  is  to  secure  complete  insulation  between  the  copper 
and  the  iron,  and  nlso  to  keep  the  iron  completely  covered  vip  by  the 
sheathing.  They  are  all  very  expensive  methods,  and  complicated,  too  ; 
and  they  have  all  this  disadvantage,  that  any  external  injury  which 
exposes  the  iron  and  breaks  the  insulation,  causes  rapid  local  corrosion,  so 
as  to  eat  holes  in  the  ship's  side  in  a  very  short  time. 

Mr.  Daft  takes  an  opposite  method:  he  sheathes  with  zinc,  so  that  the 
voltaic  action  of  the  iron  may  cause  this  sheathing  to  undergo  regular 
corrosion,  like  that  of  copper  on  a  wooden  ship.  He  exhibits  experimental 
specimens  by  which  its  effect  may  be  seen.  His  mode  of  putting  on  the 
sheathing  involves  a  curious  change  in  the  present  method  of  constructing 
iron  ships  which  will  certainly  hinder  its  immediate  adoption.  Mr.  Hay 
and  Mr.  Gisborne  exhibit  paints  or  compositions  to  prevent  fouling  and 
corrosion. 


{To  he  eo/itiiiued.) 


[BRITISH  ASSOCIATION  FOR  THE  ADVAjSTCEMENT  OF 
SCIENCE. 


'ON  THE  IRON  AND  STEEL  AT  THE  PARIS  EXHIBITION. 

At-the  recent  meeting  of  the  British  Association  at  Dundee,  Mr.  John  Fernie, 
of  Leeds,  spoke  on  the  above  subject  before  the  Mechanical  Section.    He  remarked 
that  much  liad  been  said  about  the  advance  of  French  manufacture  in  this  de- 
partment as  compared  with  the  English.    But  such  ideas  would  be  dispelled  by 
taking  .into  consideration  the  effect  of  the  protective  tariff  of  the  French  customs, 
which  interferes  with  our  exports  to  Prance,  and  lessens  the  inducement  for 
English  .manufacturers  to  exhibit  their  products  in  Paris.     Mr.  Fernie  stated 
that  the  protective  duties  apply  principally  to  manufactured  iron,  while  coal 
and  pig  iron  enter  duty  free  ;  and  the  British  department  of  the  Paris  Exhibition 
contained  ^ccordingly  scarcely  anything  but  the  products  of  some  Yorkshire 
houses  who  carrj'  on  some  trade  with  France  on  account  of  the  high  quality  and 
reputation  of  their  products.      In  the  French  department  some  specimens  of 
rolled  iron  had  attracted  much  attention,  since  they  were  of  a  section  far  larger 
than  any  similar  girders  ever  rolled  in  this  country.     The  largest  section  was  a 
.double  T  exhibited  by  the  Forges  of  Chantillon  and  Commentry ;  and  next  to 
•those  came  some  girders  made  by  Messrs.  Petin,  Gaudet,  of  St.  Etienne.     Girders 
■of  that  description  had  been  made  in  England  before  this,  and  used  for  iron- 
pilated  ships  ;  but  the  mode  of  manufacture  was  different,  tlie  girders  being  rolled 
as  two  simple  T  irons,  and  welded  together  in  the  web.     The  girders  now  made 
ia  France,  on  the  contrary,  are  rolled  in  one  piece  from  a  single  pile.     These 
girders  were  very  short  comparatively  with  their  other  dimensions,  and  their 
manufacture  should  therefore  be  considered  as  a  tour  de  force  rather  than  as  a 
practically  useful  innovation.     In  the  manufacture  of  such  girders,  there  was  a 
large  surface  exposed,  first  to  the  action  of  the  fire  in  the  furnace,  and  then  to 
the  process  of  rolling,  which  was  likely  to  deteriorate  the  iron.     Consequentlj', 
even  though  this  process  was  one  which  could  be  successfully  adopted,  there 
would  be  considerable  doubt  as  to  wliether  the  strength  of  the  girder  made  in 
this  way  would  be  eq.ual  to  a  girder  made  in  the  ordinary  way — of  boiler  plate 
rivetted  together.    These  girders,  in  the  opinion  of  Mr.  Fernie,  had  been  made 
tor  the  purpose  of  goiyg  beyond  the  English  people,  and  not  so  much  for  their 
practical  value.     Anothsr  novelty  was  the  process  of  stamping,  lately  introduced, 
and  which  has  been  very  largely  carried  out  by  the  French.    This  process  was  to 
make  a  complicated  forging  in  smail  pieces  fixed  together,  putting  it  in  the 
furnace,  raising  it  to  a  wejdiug  heat,  and  then  completing  the  whole  in  a  pair 
of  dies  by  means  of  a  few  blows  from  a  powerful  hammer.    This  process  had 
not  come  much  into  use  in  this  countrj- ;  but  one  English  house  had  shown 
several  specimens  quite  equal  in  manufacture  to  those  exhibited  I)y  the  French. 
The  manufacture  of  steel  in  krge  masses,  exhibited  by  Krupp  and  the  Bochum 
Compan}',  far  exceeded  in  size  anything  as  yet  manufactured  in  England.     The 
specimens  from  the  Bochum  Company  were,  in  the  opinion    of  Mr.  Fernie, 
deserving  of  special  mention.     Tiventy-two  railway  wheels  of  cast  steel,  all  in 
one  piece,  and  a  still  more  beautiful  casting  of  a  locomotive  cylinder  were  the 
finest  steel  castings  ever  exhibited.     So  far  as  France  is  concerned,  England 
had  not  been  excelled  in  any  department  in  the  manufacture  of  iron. 

Professor  Rankine  wished  to  know  by  what  process  steel  was  manufactured  at 
the  Bochum  Company. 

Mr.  Fernie  said  he  believed  it  was  by  the  crucible  process. 

Mr.  Ferdinand  Kohn  said  he  had  been  in  Paris  a  considerable  time,  and  had 
directed  his  attention  specially  to  the  iron  department ;  and  having  had  a  con- 
versation with  the  manager  of  the  Bochum  Companj',  he  could  state  that  the 
Bochum  steel  was  not  manufactured  by  the  ordinary  crucible  process.  The 
mode  of  manufacture  was  a  secret,  but  he  believed  that  the  process  consisted  in 
the  casting  of  material  containing  a  greater  quantity  of  carbon  than  steel,  and 
aftervfards  subjecting  these  castings  to  a  process  of  decarburization. 


Mr.  Fernie,  in  answer  to  a  question  put  to  him  by  Mr.  P.  Le  Neve  Foster, 
stated  that  the  reason  why  an  order  had  been  given  by  tlie  Great  Eastern 
Railway  Company  to  a  French  house  to  make  forty  locomotives  was  in  conse- 
quence of  the  English  locomotive  makers  having  move  orders  th;in  they  could 
execute  at  the  time.  Now,  however,  there  was  an  immense  number  of  new 
houses,  and  the  old  firms,  having  added  new  branches  to  their  businesses,  lie  did 
not  think  that  in  future  English  orders  would  require  to  be  given  to  foreign 
companies  to  execute. 


On  Ieox  and  Steel  in  the  Paeis  ExniBiTioN. 
By  Me.  Ferdinand  Kohn. 


In  the  discussion  which  followed  Mr.  Fernie's  interesting  paper  on  "  Iron  and 
Steel  in  the  Paris  Exhibition,"  the  president  of  this  section  did  me  the  honour 
to  address  to  me  a  question  about  the  processes  now  followed  in  this  country 
and  abroad  in  manufacturing  steel  casthigs  and  castings  of  malleable  iron.  Con- 
sidering the  importance  of  this  subject,  and  the  great  variety  of  such  processes 
now  in  existence  and  in  practice,  I  did  not,  at  that  moment,  think  myself 
sufficiently  prepared  to  address  this  section,  but  I  proposed  to  draw  up  a  few 
notes  on  that  subject  and  upon  some  others  closely  connected  with  it.  Having 
done  so  in  the  short  space  of  time  aftbrded  me,  and  almost  entirely  from  memory, 
I  do  not  venture  to  bring  this  communication  forward  in  the  form  of  a  complete 
paper,  but  I  present  it  as  an  addition  to  the  valuable  paper  read  by  Mr.  Fernie  a 
lew  days  ago. 

The  collection  of  iron  and  steel  at  the  Paris  Exhibition  is  one  of  the  most  com- 
plete and  instructive  representations  of  the  present  state  of  iron  metallurg-y  in 
all  its  branches  whieh  could  have  been  brought  together  at  any  one  spot  under 
anj'  circumstar.ces.  The  rapid  progress  which  the  science  and  practice  of  iron 
and  steel  manufacture  have  made  during  the  last  few  years,  and  the  state  of 
transition  into  which  the  whole  iron  industry'  of  the  world  has  been  placed  in 
consequence  of  these  great  and  sweeping  innovations,  are  the  natural  causes  which 
made  the  display  of  iron  and  steel  on  this  occasion  more  than  usually  desirable 
to  exhibitors  and  attractive  to  the  professional  visitors. 

I  commence  with  the  main  cause  of  the  great  industrial  revolution  which 
we  now  witness,  an  invention  with  which  the  British  Association  has  a  histo- 
rical connection,  viz.,  the  Bessemer  process.     The  importance  and  extent  which 
the  Bessemer  process  has   acquired  during   the  eleven  j'ears  of  its  existence  I 
cannot  better  illustrate  than  by  quoting  an  approximate  estimate  of  the  present 
rate  of  production  of  Bessemer  steel,  and  of  the  productive  power  ot  the  existing 
Bessemer  steel  plant  in  the  different  countries.     My  quotation  is  from  a  report 
made  to  the  Austrian   Government   by  Professor   Tuuner,   one  of  the  greatest 
authorities  on  metallurgy  on  the  Continent,  and  one  of  the  jurors  in  the  iron  and 
steel  department  at  the  Paris  Exhibition.   According  to  Professor  Tun  ner's  esti- 
mate, there  are  now  in  England  tifty-two  converters  in  operation,  capable  of  pro- 
ducing, collectively,  6,000  tons  of  steel  per  week.     Pussia  has  twenty-four  con- 
verters, with  a  capability  of  make  equal  to  1,460  tons ;  France,  witli  twelve 
converters  in  operation,  can  produce  880  tons ;  in  Austria  fourteen  vessels  can 
turn  out  650  tons  ;  and  Sweden,  with  fifteen  vessels,  has  a  productive  capability 
of  530  tons  per  week.    There  are  two  converters  at  Seraing,  in  Belgium,  and  two 
niore  in  Italy,  also  one  or  two  in  Russia,  making  the  the  total  power  of  produc- 
tion now  available  for  Bessemer  steel  making  in  Europe  equal  to  about  475,000 
tons  per  annum.  To  this  we  must  add  America,  with  at  least  50,000  tons,  giving 
a  total  exceeding  half  a  million  tons  of  steel.    The  actual  production  ot  this  pre- 
sent year  does  not  of  course  come  up  to  this  figure  ;  but  it  is,  in  all  probability, 
considerably  above  200,000  tons.    In  this  estimate  we  find  England's  power  of 
production  fully  twice  as  great  as  that  of  the  rest  of  tlie  world  put  together,  and 
its  actual  manufacture  of  steel  follows  very  nearly  the  same  proportion.  English 
Bessemer  steel  is  not  very  well  represented  at  Paris,  but  that  purely  accidental 
circumstance  cannot  mislead  the  judgment  of  .inybody  who  is  at  all  acquainted 
with  the  standing  of  this  article  in  the  piarkets  of  the  world,  with  tlie  quality 
of  steel  now  turned  out  by  the  Bessemer  steel  works  of  this  country,  and  with 
the  extent  of  the  trade  done  b}'  them.    The  finest  specimens  of  Bessemer  steel 
exliibited  at  Paris  are  those  made  at  Neuberg  Works,  in  Austria,  and  at  Fagersta, 
in  Sweden.     In  both  these  works  the  raw  materials  consist  of  the  purest  ores 
known  in  Europe.  The  ores  are  smelted  with  charcoal,  and  the  liquid  iron  is  run  . 
trom  the  blastfurnaces  direct  into  the  converters;  no  spiegeleisen  is  required, 
but  simply  a  small  quantity  of  liquid  iron  from  the  same  furnaces  is  used  for 
addiug  the  requisite  carbon  after  complete  decarburisation  of  each  charge.     In 
these  localities,  the  Bessemer  process  exists  in  the  ideal  form  in  which  it  was 
first  imagined  by  its  inventor,  but  which  Mr.  Bessemer  himself  has  been  obliged 
to  modify  in  order  to  make  it  suit  the  inferior  qualities  of  ore  existing  in  this 
country.    That  he  has  been  eminently  successful  in  this  respect  may  be  inferred 
from  the  fact  that  English  hematite  iron  is  exported  in  large  quantities  to  the 
Continent,  and  used  by  steel-makers  in  France  and  in  Germany  in  preference  to 
the  iron  made  in  their  own  respective  localities. 

I  now  come  to  those  much-admired  steel  castings  of  Rhenish  Prussia  which 
raise  so  much  interest  and  curiosity,  both  by  their  extraordinary  sizes  and 
qualities,  and  by  the  secrecy  and  mystification  which  surrounds  their  manufac- 
ture. Prussia  is  a  country  practically  without  any  patent  laws.  Inventors 
therefore  are  at  war  with  society  there,  and  that  war  manifests  itself  by  the 
closed  doors  of  all  great  industrial  establishments,  and  by  an  amount  of 
jealousy  with  regard  to  technical  information  which  is  entirely  unknown  in  any 
other  place.  This  explains  the  position  of  those  celebrated  steel-makers,  like 
F.  Krupp,  the  Bochum  Company,  and  some  others,  who  have  succeeded  in 
making  iuiportaut  improvements  in  steel  manufacture,  and  are  now  obliged  in 
self-defence  to  protect  their  mental  property  from  piracy  in  this  barbaric  manner. 
I  have  already  stated  it  as  a  suggestion  that  the  steel  castings  of  the  Bochum. 
Works  n»ay  have  been  produced  by  running  into  the  moulds  a  metal  which  con- 
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tains  more  carbon  than  steel,  and  is,  in  fact,  cast  iron,  and  bj'  subjecting  the 
finished  casting  to  a  subsequent  process  of  decarbonisation.  There  are  many 
other  steel-makers  who  make  use  of  a  similar  process  for  obtaining  sound 
malleable  castings  of  great  strength..  The  process  of  making  malleable  cast 
iron  long  practised  in  England  consisted  in  surrounding  the  cast  iron  with  a 
quantity  of  pure  iron  ore,  or  oxide  of  iron,  and  exposing  it  to  a  high  tempera- 
ture for  a  length  of  time  which  was  prop'u  tiouate  to  the  thickness  of  the  mass 
of  cast  iron.  By  this  process  of  cementation  carbon  was  removed  from  the 
metal,  and  combined  with  the  oxygen  contained  in  the  ore.  This  process  is 
necessaril}'  imperfect,  since  carbon  is  not  the  only  impurity  contained  in  cast 
iron,  and  the  majority  of  the  other  elements  is  left  in  the  mass,  ft  has  been, 
therefore,  found  necessarj'-  to  use  exclusively  charcoal  iron  made  with  cold  blast 
for  this  process,  since  this  material  contains  less  impurities  and  a  smaller  per- 
centage of  siliciura  than  coke  iron. 

An  improvement  upon  this  process  is  that  now  practised  by  Messrs.  McHaffie, 
Forsyth,  and  Co.,  in  Glasgow.  This,  I  understand,  to  consist  in  melting 
hematite  iron  in  a  cupola  with  some  addition,  the  composition  of  which  is  kept 
a  secret.  The  iron,  when  cast,  is  very  hard,  white,  and  brittle,  but  after  decar- 
burisation  it  very  much  resembles  cast  steel  in  all  its  properties.  According  to 
this  description  of  the  process,  I  should  suppose  that  the  admixture  in  the  cupola 
maj'  priuoipilly  consist  of  an  oxide  of  manganese,*  which  would  deprive  the 
iron  of  a  part  of  its  silicium,  and  thereby  make  it  more  suitable  for  being  con- 
verted into  steel  bj'  cementation.  Still  it  remains  doubtful  whether  anj'  amount 
of  admixtures  will  sufficiently  purify  the  iron  in  the  cupola  for  producing  good 
steel  by  cementation,  and  the  inferior  tenacity  of  that  material,  to  which  Pro- 
fessor Rankine  referred  a  few  days  ago,  seems  to  be  due  to  this  cause.  One  of  the 
most  scientific  methods  of  producing  steel  castings  is  that  invented  by  M. 
Pierre  Martin,  of  Sireuil,  in  Prance.  M.  Martin  melts  pig  iron  of  a  good 
quality,  such  as  is  used  in  the  Bessemer  process,  in  a  Siemens  furnace.  He 
works  at  a  very  high  temperature,  and,  b}'  the  action  of  a  slightly  oxidising 
flame  upon  the  surface  of  the  iron,  succeeds  in  removing  the  silicon  and  other 
impurities  from  the  iron,  leaving  only  an  excess  of  carbon  in  the  liquid  mass. 
This  is  then  tapped  from  the  furnace  and  cast.  The  castings,  after  being  sufii- 
cientl}'  cooled,  are  placed  in  another  Siemen's  furnace,  having  a  lower  tempera- 
ture and  a  flame  slightlj'  overcharged  with  gas.  This  flame  effects  the  process 
of  cementation  in  a  very  perfect  and  uniform  manner,  the  carbon  of  the  iron 
being  taken  up  by  a  part  of  the  carbonic  acid  contained  in  the  flame.  As 
the  process  continues,  the  temperature  of  the  funi ace  is  raised,  the  flame  being 
always  maintained  in  its  neutral  character  to  prevent  oxidation  of  the  surface  of 
the  metal  by  the  action  of  free  oxygen.  After  a  certain  time,  which  depends  on 
the  thickness  of  the  article  operated  upon,  the  process  of  cementation  is  com- 
pleted, and  the  casting  converted  into  steel.  M.  Blartin  has  exhibited  some  very 
fine  castings  of  that  kind  at  Paris,  and  his  process  attracts  a  great  deal  of  atten- 
tion on  the  part  of  steel-makers.  Messrs.  Emile  and  Pierre  Martin  have  also 
introduced  another  new  steel  process,  which  is  now  making  rapid  progress  in 
France  under  the  name  of  the  Martin  process.  This  consists  in  melting  pig  iron 
in  the  Siemens  furnace,  as  described  before,  and  in  adding  to  the  molten  mass  a 
suitable  proportion  of  wrought  iron,  steel  or  pure  iron  ore ;  a  process  patented  and 
described  long  before  this  bj'  several  inventors,  but  never  as  j'et  practically 
and  successfully  carried  out.  The  Martin  process,  as  far  as  is  known  at  present, 
is  a  practical  success.  It  has  been  recentl)-  introduced  in  several  of  the  largest 
establishments  in  France — the  Creusot  works  amongst  these — and  it  is  working 
to  satisfaction  everywhere.  The  principal  advantage  of  this  process  consists  in 
thefacilitj'  which  it  affords  for  using  up  old  iron  and  converting  it  into  steel. 

I  have  only  to  mention  one  more  new  process  for  making  steel  represented  in 
Paris.  This  is  a  recent  invention  made  by  Mr.  Siemens,  and  consists  in  making 
steel  direct  from  the  ore  in  a  regenerative  gas  furnace.  Mr.  Siemens  has  exhi- 
bited a  model  of  his  proposed  furnace,  and  a  small  piece  of  steel  made  by  his 
new  process,  showing  that  his  experiments  have  been  so  far  successful. 

In  concluding  these  notes  I  wish  to  make  a  few  remarks  upon  that  vague 
notion  now  existing  in  this  couiitiy,  that  the  superiority  and  predominance  of 
British  iron  manufacture  had  ceased  to  exist,  or  that  it  was  threatened  to  be 
overthrown  in  the  future  by  Continental  competition.  There  are  certainlj'  no 
indications  of  such  a  state  of  things  in  the  Paris  Exhibition.  If  we  look  at 
the  elements  upon  which  all  iron  industry  is  based,  we  find  British  coal, 
although  rising  in  price,  still  cheaper  and  better  than  that  of  most  other  coun- 
tries, we  find  British  hematite  and  other  ores  of  similar  purity  abundant  in  this 
country,  in  close  proximity  to  the  great  coal  districts,  while  the  French  are 
importing  iron  ores  from  Elba,  Sardinia,  and  even  from  Africa,  and  the 
Swedes  and  Austrians,  who  have  good  ores,  are  restricted  to  use  charcoal  as 
their  fuel.  With  regard  to  the  better  qualities  of  iron,  this  country  has,  there- 
fore, an  advantage  overall  other  iron  manufacturing  localities  in  the  first  cost  of 
materials,  which  cannot  fail  to  secure  its  superiorit}'  for  some  time  to  come. 
Equally  so  are  the  districts  which  produce  the  cheapest  kinds  of  iron  capable  of 
holding  their  position  in  the  markets  of  the  world  against  anything  that  has 
been  produced  on  the  Continent,  or  shown  in  this  Exhibition.  From  the  finest 
Styrian  Bessemer  steel  down  to  the  clieapest  rolled  iron  made  in  the  Saar  dis- 
trict of  Prussia,  or  in  Belgian  ironworks,  there  is  nothing  which  can  compete 
with  British  iron  in  the  long  run.  Krujjp's  steel  is  the  only  article,  perhaps, 
that  makes  an  exception  :  but  this  has  been  so  for  a  long  time  past,  and  it  is, 
therefore,  no  more  likely  now  to  interfere  with  the  general  superiority  of  British 
iron  manufactures  than  it  did  many  years  ago. 

Having  yesterday  heard  the  very  valuable  and  interesting  report  presented  to 
this  section  by  Dr.  Fairbairn,  I  desire  to  add  a  few  remarks  with  regard  to 
some  tests  of  iron  and  steel  which  I  have  noticed  in  the  Paris  Exhibition. 
There  are  many  fractured  steel  bars  of  varying  degrees  of  hardness  exhibited  by 
different  parties,  and  in   all  these  a  striking  resemblance  presents  itself  with 


regard  to  the  appearance  of  the  lines  of  rupture.  These  fibres  in  tension  break 
in  a  straight  line,  while  in  that  portion  of  the  bar  where  the  fibres  are  com- 
pressed, a  wedge-shaped  piece  (Fig.  1)  is  forced  out.     The  shape  of  this  wedge 


and  the  relative  position  of  the  point  where  its  two  sides  meet,  and  which  pofnt 
seems  to  represent  the  neutral  fibre  of  the  bar,  appears  in  all  specimens  to  be 
strictly  dependent  upon  the  degree  of  hardness  of  the  steel.  The  tests  in  which 
this  is  most  prominently  shown  are  those  made  by  Mr.  David  Kirkaldy  for  the 
Fagersta  Works,  in  Sweden  ;  and  these  are  all  the  more  instructive,  since  the 
exact  chemical  analysis — so  far  as  contents  of  carbon  are  concerned — is  given 
with  each  specimen.  It  is  clearly  visible  that  the  point  representing  the  neutral 
fibre  lies  nearer  to  the  line,  a  h  (or  top  flange),  in  the  harder  specimens,  and  it 
descends  towards  the  line,  c  d  (or  bottom  flange)  in  the  specimens  of  a  softer 
kind,  until  at  last,  in  the  softest  specimens,  the  wedge  disappears  altogether, 
since  they  double  up  without  fracture.  This  seems  to  indicate  a  var3'ing  pro- 
portion of  tensile  and  compressive  strength  in  steel  of  different  degrees  of  hard- 
ness, which  will  be  best  illustrated  by  a  kind  of  diagram  (see  I'ig  2).    Suppose 


*  This  has  since  been  denied  by  Messrs.  McHaffie.— Ed.  Abtizan. 


the  datum  line,  A  B,  to  be  graduated  in  the  divisions  corresponding  to  decreasing 
percentage  of  carbon  in  the  steel,  and  the  line,  A  C,  to  be  proportionate  to  the 
tensile  strength  of  the  hardest  steel,  then  the  decrease  in  tensile  strength  with 
decreasing  contents  of  carbon  will  be  represented  by  a  curve,  C  D,  the  law  of 
which  has,  of  course,  not  been  ascertained  as  yet.  If,  further,  A  E  represents 
the  strength  of  the  same  hardest  specimen  of  steel  in  compression,  it  seems  from 
what  has  been  observed  hitherto,  and  also  to  some  extent  from  Dr.  Fairbairn's 
tables,  that  the  line,  E  F,  which  represents  the  decrease  of  strength  in  compres- 
sion in  softer  steel,  will  fall  more  rapidly  than  the  first,  and  ultimately  cross 
C  D,  so  that  for  wrought  iron,  which  must  be  supposed  to  be  the  last  element  of 
this  series,  the  resistance  to  compression  will  be  only  half  that  which  is  offered 
to  a  tensile  strain.  The  softest  kinds  of  steel  novv  in  use  seem  to  range  some- 
where about  the  point  where  the  two  lines  cross  each  other,  while  in  the  hardest 
kinds  it  appears  that  the  strength  in  compression  ma}-  be  about  three  times  as 
great  as  that  in  tension.  I  think,  therefore,  that  it  would  not  be  advisable  for 
engineers  to  rely  in  all  cases  upon  the  average  proportion  arrived  at  by  Dr.  Fair- 
bairn, and  which  is  expressed  in  his  abstract  of  results,  viz.,  that  the  strength  of 
steel  in  compression  is  about  double  its  tensile  strength.  This  proportion  seems 
to  i)e  correct  only  for  those  kinds  of  steel  which  on  the  diagram  represent  the 
medium  quality  of  the  specimens  tested,  and  might  be  represented  by  the  line 
m  n.  With  regard  to  some  of  the  softest  specimens  of  steel,  which,  according 
to  Dr.  Fairbairn's  tables,  have  given  the  highest  results,  I  wish  to  draw  attention 
to  the  fact  that  these  specimens  come  from  two  diflerent  makers,  viz.,  Messrs. 
Cammell  and  Company,  and  Messrs.  H.  Bessemer  and  Company.  Tliese  speci- 
mens appear  to  be  Bessemer  steel  of  that  qualitj-  usually  made  for  boiler  plates. 
I  can  find  no  better  proof  of  the  scientific  perfection  and  reliabil3'  of  the  Bes- 
semer process  as  practised  in  England,  than  the  close  correspondence  of  the 
results  obtained  with  these  samples.  There  are  two  different  establishments 
having  no  connection  with  each  other,  entirely  independent  in  their  practical 
management ;  they  both  make  a  certain  quality  of  steel  to  be  used  for  boiler 
plates,  and  the  results  shown  bj"  their  products  under  the  test  are  so  nearly 
alike,  both  in  tensile  and  in  compressive  strength,  as  to  fall  almost  within  the 
limits  of  observation.  __^_ 

The  President  said  he  quite  concurred  with  the  author  of  tlie  paper  in  his 
remarks  on  the  patent  laws.  He  instanced  the  reaping  machine  invented  by 
Mr.  Bell,  which  he  said,  was,  in  consequence  of  no  patent  having  been  taken 
out  for  it,  allowed  to  lie  over  a  long  time.  Had  Mr.  Bell  taken  out  a  patent, 
some  of  the  agricultural  implement  manufacturers  would  have  taken  to  the 
invention,  and  the  country  would  have  had  the  benefit  of  its  excellent  qualities 
twenty  or  thirty  years  sooner.  With  regard  to  the  diagram  illustrating  the 
relative  proportions  of  tensile  and  compressive  strength  of  diflerent  kinds  of 
steel,  he  thought  the  curves,  if  continued  on  the  other  side,  so  as  to  represent 
iron  with  a  greater  percentage  of  carbon,  would  follow  a  course  as  indicated  by 
the  dotted  lines,  CR  and  EN.  and  the  line  RX  would  then  represent  grey  cast 
iron,  the  tensile  strength  of  which  is  below  that  of  wrought  iron.  The  strength 
in  compression  would  fall  less  rapidl3-,  as  indicated  by  the  curve,  E  N.  This 
would  then  complete  the  diagram  for  the  entire  range  now  in  existence  between 
cast  iron  on  one  side  and  wrought  iron,  in  which  the  percentage  of  carbon  comes 
down  to  zero  on  the  other  side.  He  concluded  by  stating  that  the  idea  of  con- 
structing such  curves  was  very  useful,  and  that  in  future  such  curves  should  be 
constructed  from  the  data  already  in  existence  in  the  reports  and  tables. 
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ON  A  TOURIST  INDICATOR. 

By  Mr.  Bazalgette,  C.E. 

The  difficulty  of  obtaining  local  iuformation  after  reacliing  tlie  summits  of 
eminences  from  which  extensive  views  are  obtained,  the  author  believes,  is 
experienced  by  all  classes  of  tourists.  To  provide  for  such  want,  and  to  supply 
reliable  topographical  information,  the  author  proposes  that  local  indicators 
should  be  placed  upon  summits  which  are  periodically  visited  by  tourists.  The 
local  indicator  would  consist  of  a  circular  table  of  stone  or  metal  engraved  with 
radial  lines  pointing  in  the  direction  of  any  object  of  interest.  Upon  the  line 
would  be  engraved'the  name  of  the  object,  its  distance  from  the  point  of  view, 
and  in  the  case  of  mountains,  giving  their  con-ect  height  above  the  sea.  A  table 
of  3ft.  in  diameter  would  be  sufficiently  large  to  embrace  a  district  of  thirty 
miles  in  radius,  which  would  generally  be  found  sufficient.  To  facilitate 
reference,  concentric  lines  at  distances  of  live  miles  would  be  engraved  upon  the 
table,  within  which  circles  the  names  of  places  at  such  distances  would  appear. 
Upon  an  outer  circle  the  names,  directions,  and  distances  of  large  cities,  cathe- 
drals, dockyards,  headlands,  and  other  objects  of  interest,  beyond  the  thirty  mile 
circle  would  be  shown.  lu  the  centre  of  the  table  m.iy  be  placed  a  telescope 
with  an  indicating  hand,  arranged  so  that  on  placing  the  hand  in  the  direction 
of  any  object,  the  object  itself,  if  within  the  range  of  sight,  would  be  brought 
within  the  field  of  the  telescope.  The  telescope  would  be  removable,  unless  in 
cases  where  it  might  be  deemed  advisable  to  cover  in  the  t^ble  with  a  light 
ornamental  building,  which  would  also  serve  as  a  shelter  for  visitors.  Arrange- 
ments are  now  being  made  by  the  author  for  the  erection  of  a  local  indicator 
with  a  telescope  and  light  ornamental  shelter  upon  the  summit  of  the  Malvern 
Beacon-hill,  in  AVorcestershire.  This  hill  is  at  an  elevation  of  nearly  1,500ft. 
above  the  level  of  the  sea,  and  commands  a  complete  panorama  of  the  richest  and 
most  beautiful  scenery,  limited  only  in  extent  by  the  powers  of  sight.  The  form 
of  the  local  indicator  may  be  varied  according  to  circumstances.  It  may  be 
cheaply  constructed  in  cast  iron,  and  with  or  without  the  telescope  and  building. 
The  local  indicator  would  afford  to  the  tourist  much  of  the  interest  and  informa- 
tion which  is  frequently  lost  in  consequence  of  fogs  enveloping  the  summit  which 
■with  ditiiculty  he  has  reached,  and  would  at  once  point  out  the  direction  for 
returning — a  want  which  the  author  has  frequently  experienced.  If  carefully 
constructed  the  indicator  would  supply  the  tourist  with  reliable  information, 
and  at  once  afford  ready  answers  to  most  of  the  questions  relating  to  the  neigh- 
bourhood, which  usually  elicit  the  stereotyped  "I  don't  know,"  or  incorrect  and 
worse  than  useless  "  iuformation  "  commonlj-  obtained  from  so-called  guides. 
A  smaller  and  less  complicated  form  of  indicator  would  be  found  useful  in  open 
places  in  large  towns — the  direction  and  distances  to  churches,  railway  stations, 
theatres,  &c.,  being  given.  The  tops  of  letter  pillar-boxes  being  provided  with 
such  information  would  assist  strangers,  aud  even  residents  as  to  distances  and 
cab  fares.  The  author  thanked  the  meeting  for  the  attention  with  which  they 
had  listened  to  his  description,  and  said  that  he  felt  some  apology  was  almost 
necessary  for  occupying  the  time  of  such  a  meeting  with  a  subject  apparently  so 
simple,  were  it  not  that  its  verj'  simplicitj-  constituted  one  of  its  great  merits, 
for,  while  it  was  intelligible  to,  and  would  afford  instruction  to,  persons  of  the 
humblest  amount  of  education,  it  might  still  be  a  source  of  interest,  amusement, 
and  information  to  those  of  the  highest  attainments. 


ON   STEAM  CULTIVATION— THE  ADVANTAGES  TO    BE  DERIVED 

FROM  IT,  ITS  PRESENT  POSITION,  AND  FUTURE  DEVELOPMENT. 

By  jMk.  David  Gkeig. 

It  is  not  my  intention  in  this  paper  to  treat  of  the  mechanical  part  of  the 
above  subject ;  for  although  the  greatlj'  varying  nature  of  the  soils  aud  circum- 
stances to  be  dealt  with  all  over  the  country  render  it  necessary  to  have  many 
different  adaptations  of  the  apparatus  employed,  still  the  machinery  has  now 
been  so  nearly  brought  to  perfection  that  the  farmer  has  no  longer  any  difficulty 
in  obtaining  apparatus  suited  to  his  own  particular  requirements.  The  means 
employed  to  bring  about  such  results  as  those  to  which  the  writer  will  advert 
can  scarcely  be  considered  of  that  importance  which  the  subject  assumed  during 
the  earlier  stages  in  the  development  of  steam  cultivation.  The  points  the 
writer  proposes  to  deal  with  are : — The  advantages  to  be  derived  by  the  farmer 
from  the  use  of  steam,  in  the  shape  of  better  ci-ops ;  tillage  operations  more 
economically  effected ;  the  lessening  of  the  number  of  operations  required,  and, 
most  important  of  all,  work  done  at  precisely  the  right  time,  and  when  it  can 
be  done  to  the  greatest  advantage.  I  shall  also  advert  to  the  present  state  of 
steam  cultivation  and  its  prospects  for  the  future. 

It  is  asserted  by  all  who  have  tried  spade  husbandry  that  the  crops  obtained 
under  that  system  are  much  better  than  those  which  can  be  got  from  horse- 
cultivated  land ;  indeed,  this  is  so  far  the  case,  that  although  to  cultivate  land 
by  the  spade  a  foot  deep  costs  £'i  per  acre,  it  wou'ld  pay  the  farmer  better  to 
employ  the  spade  than  the  horse,  providing  the  necessary  amount  of  manual 
labour  could  be  procured  at  the  pi'oper  time.  The  State  of  the  labour  market 
in  England,  however,  renders  such  a  s^-stem  of  cultivation  impracticable;  but 
the  snpei-iority  of  the  spade  to  the  plough  remains  an  indisputable  fact.  The 
chief  feature  of  advantage  in  spade  husbandry  is  the  thorough  loosening  and 
mixing  of  the  soil,  and  as  this  is  much  better  accomplished  by  steam,  it  logically 
follows  that  crops  upon  steam-tilled  land  will  be  far  superior  to  those  grown 
under  horse  culture  ;  and  this  is  borne  out  by  actual  experience,  the  exchange  of 
horse  for  steam  power  being  generally  followed  by  a  marked  improvement  in 
the  crops  and  much  greater  yield  per  acre,  varying,  of  course,  with  the  nature 
of  the  soil,  but  amounting  in  some  cases  to  two  quarters  more  corn  per  acre. 
Ample  proof  of  the  accuracy  of  this  statement  may  be  found  in  the  recently 
published  "Reports  of  the  Royal  Agricultural  Society's  Commission  on  Steam 
Cultivation,"  a  work  with  which  I  presume  most  gentlemen  are  well  acquainted. 


The  reason  for  this  increased  productiveness  cau  be  easily  understood.  A  team 
of  four  horses  ploughing  a  12in.  furrow  will  leave  more  than  .300,000  footprints 
per  acre  ;  and  as  these  nearly  cover  the  ground,  the  effect,  as  every  farmer 
well  knows,  is  to  leave  a  hard  subsoil,  or  "pan,"  beneath  the  cultivated  ground, 
which  becomes  worse  with  every  successive  ploughing  at  the  same  depth.  The 
tractive  power  that  horses  are  able  to  exercise  upon  a  plough  or  other  implement 
is  very  limited,  and  is  further  decreased  in  consequence  of  having  to  convey 
their  own  weight  over  the  broken  and  uneven  soil,  and  also  to  partly  undo  the 
compression  caused  bj'  the  treading  of  their  feet. 

"  If  a  horse  be  taken  when  the  land  is  in  a  rather  plastic  state,  and  walked 
across  the  track  of  the  steam  plough,  and  made  to  travel  to  and  fro  transversely 
on  every  lOin.  width  until  a  breadth  of  six  yards  is  trodden  over,  it  is  then 
found  that  if  the  steam  cultivator  has  just  sufKcient  steam  to  perform  its  work 
properly  before  it  arrives  at  the  ground  so  trodden  down  it  will  be  completely 
stopped  before  it  gets  through  the  six  yards;  and,  considering  the  momentum 
of  the  fly-wheel,  this  experiment  shows  plaiul3'  that  the  power  required  is  some- 
thing very  material ;  and  experience  shows  one-third  additional  draught  to  be 
required  on  land  that  has  been  trodden  down  to  the  same  extent  as  in  cultivation 
by  horse-power." 

With  steam  the  case  is  very  different.  The  engine  stands  on  the  headland 
and  hauls  the  implement  to  and  fro  by  means  of  a  wire  rope ;  all  treading  and 
compression  of  the  soil  and  subsoil  is  thereby  entirely  avoided,  and  the  imple- 
ment is  driven  at  a  much  more  rapid  pace,  throwing  up  the  soil  to  a  greater 
depth  and  in  a  loose  state,  enabling  it  to  derive  full  benefit  from  the  influences 
of  the  atmosphere. 

It  is  found  in  practice  that  the  rapid  motion  of  the  steam-driven  implement 
tends  to  loosen  and  a;rate  the  soil  much  below  the  actual  depth  at  which  the 
tine  or  share  is  running.  In  horse  or  ox  ploughing  the  case  is  just  the  reverse, 
as  the  sole  of  the  plough  and  the  treading  of  the  animals  so  consolidate  the 
bottom  that  the  necessary  chemical  action  between  soil  and  subsoil  is  prevented, 
and,  consequently,  all  escape  of  gas  and  water.  The  result  of  the  deep  tearing 
up  and  loosening  of  the  soil  at  the  proper  time  by  steam  is  that  its  temperature 
is  raised  and  a  much  greater  quantity  of  ground  is  penetrated  by  air.  The  air 
is  replaced  in  the  same  proportion  by  water  when  rain  comes,  and  this  moisture 
is  retained  in  the  cultivated  ground  as  though  in  a  sponge,  any  superfluous 
quantity  sinking  awaj-  to  the  drains  beneath,  instead  of  the  whole  lying  for 
some  time  on  a  hard  trampled  subsoil  as  though  held  in  a  dish,  making  the  land 
cold  and  ungenial. 

I  am  now  more  particularly  referring  to  heavy  land,  but  a  similar  result  is 
observable  in  the  case  of  light  land.  Light  lands  are  never  much  damaged  by 
wet,  the  principal  danger  is  from  "burning"  in  dr}-  weather,  but  the  deep 
cultivation  and  loosening  of  the  soil  (instead  of  having  it  lying  on  what  might 
be  termed  a  "  board  ")  causes  even  light  land  to  retain  its  moisture  in  a  dry 
season  for  a  considerable  time.  The  mere  question  of  Berating  the  soil  deserves 
much  more  attention  than  is  generally  given  to  it. 

Mr.  Bailey  Denton  latelj'  wrote  an  able  letter  to  the  Times,  which  forcibly 
illustrates  the  importance  of  this  question.  He  says :— "  Within  a  few  miles  of 
the  metropolis,  in  North  Park  Farm,  Blackheath,  Mr.  Shepherd  has  raised  a 
breadth  of  wheat  which  any  earnest  agriculturist  will  be  pleased  to  see.  It  is 
growing  on  land  not  naturally  fertile,  which  Mr.  Shephard  underdrained  at  his 
own  cost,  and  has  since  cultivated  with  Fowler's  steam  plough.  The  yield  has 
been  estimated  by  good  judges  at  an  average  of  forty-five  bushels  per  acre.  At 
Ss.  per  bushel  this  will  bring  £18  per  acre,  irrespective  of  the  straw,  which  may 
be  considered  as  equivalent  to  the  harvest  expenses.  Adjoining  North  Park 
Farm  is  some  very  good  wheat  growing  on  similar  land  equally  well  drained  vmd 
treated,  except  in  the  one  particular  of  steam  cultivation.  It  has  been  horse- 
ploughed.  This  yield  may  be  fairly  put  at  thirty  bushels,  which,  at  the  same 
price  per  bushel,  will  bring  £12  per  acre.  Within  sight  of  these  two  instances 
maj'  be  seen  some  wheat  also  growing  ou  land  similar  in  character  to  Mr. 
Shepherd's,  which  has  neither  been  drained  nor  steam-cultivated,  the  yield  of 
which  cannot  be  estimated  at  more  than  twenty  bushels  to  the  acre.  The 
return  in  money  at  the  same  price  per  bushel  will  be  £8  per  acre.  Hence  we 
have  within  a  short  drive  of  London  three  cases  for  comparison,  which  cannot 
fail  to  show  that  by  the  adoption  of  deep  steam  cultivation  on  deep  drainage 
the  produce  of  our  stiff'  soils  maj'  be  doubled."  But  steam  cirltivation  improves 
the  crops  in  another  waj'.  If  the  soil  has  been  thoroughly  and  deeply  loosened 
at  the  right  period,  and  has  not  been  consolidated  except  by  its  own  weight,  the 
roots  of  the  plants  have  ample  liberty  to  penetrate  until  they  are  stopped  by 
natural  causes.  In  dry  seasons  the  roots  are  thus  enabled  to  foUow  the  moisture 
in  the  ground  very  much  further  thau  would  otherwise  be  possible,  and  as  no 
burning  can  take  place  until  the  deepest  root  has  entirely  exhausted  the  moisture 
around  it,  the  crop  is  made  capable  of  resisting  the  effects  of  drought  for  a  very 
long  time.  The  writer  believes  that  the  success  or  otherwise  of  a  crop  depends 
irpon  the  number  of  cubic  feet  of  soil  that  the  roots  are  able  to  penetrate,  and 
the  writer  has  found  that  a  grain  crop  will  stand  up  much  better,  and  is  not  so 
easily  laid  on  a  deeply  cultivated  soil  as  on  one  that  is  shallow.  From  what  has 
been  said  on  this  part  of  the  subject  it  will,  the  vi'riter  thinks,  be  readily  conceded 
that  a  great  improvement  in  the  crops  is  one  of  the  results  that  must  inevitably 
follow  the  use  of  steam  on  the  land. 

At  the  present  time  the  cost  of  performing  tillage  operations  by  steam  is  very 
far  from  being  so  low  as  it  should  be,  or  what  it  eventually  will  be.  In  many 
cases,  and  especially  with  machinery  working  for  hire,  the  veiy  heaviest  portion 
of  the  work  is  given  to  steam,  and  generally  that  which  cannot  well  be  done  by 
horses.  Now,  before  we  can  obtain  the  maximum  of  cheapness  we  must  cause 
steam  power  to  perform  all  the  operations  connected  with  the  tillage  of  the 
ground.  For,  if  after  steam  ploughing  a  field,  horses  are  taken  upon  it,  perhaps 
two  or  three  times  for  the  purpose  of  harrowing  or  doing  other  similar'  work, 
the  ground  is  of  course  trodden  down  and  consolidated  again.  The  consequence 
is  that  the  next  year  it  requires  much  more  power  to  break  it  up  than  would 
otherwise  be  the  case,  and  not  only  does  it  require  this  extra  force,  but  clod- 
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srushevs  niul  other  implements  have  to  be  applied  to  it,  which  would  not  he 
required  if  the  treading  were  avoided.  The  generalitj'  of  land  if  put  under 
steam  cultivation  and  kept  entirely  free  from  the  trampling  of  animals,  would 
only  require  one  very  deep  cultivating  operation  every  fourth  or  fifth  j'ear,  and 
would  be  kept  in  such  a  state  as  to  allow  air  and  moisture  and  the  roots  of  the 
crop  to  penetrate  freely,  so  that  the  cultivation  for  the  grain  crops  in  the  rotation 
would  only  require  to  be  light  or  surface  operations  sufficient  to  receive  and 
eover  the  seed.  The  cost  of  steam  cultivation  has  hitherto  been  greatly  increased 
by  the  excessive  breakages  that  have  occurred  to  the  machinery.  These  have 
arisen  from  two  causes,  uamelj',  the  want  of  men  properl3'  educated  to  the  work, 
and  the  deficient  construction  of  the  machinery  at  first  employed.  The  varying 
circumstances  under  which  the  apparatus  had  to  work  involved  much  more 
expeviuieuting  to  bring  it  to  perfection  than  would  have  been  the  case  with 
any  fixed  machinery.  These  difficulties  are  now,  however,  altogether  overcome, 
and  with  ordinary'  good  management  any  mishaps  of  the  kind  named  may  be 
wholly  avoided. 

With  regard  to  the  cost  of  steam  as  compared  with  horses,  the  writer  finds 
fi'om  careful  observation  that,  including  interest  on  money,  depreciation,  and 
repairs,  the  average  yearlj'  cost  of  maintaining  a  set  of  steam  cultivating 
machinery,  doing  2,000  acres  per  year  (say  lOin.  to  12in.  deep),  is  under  £300,  or 
3s.  per  acre.  This  allows  money  enough  for  its  replacement  in  ten  years.  A 
good  machine  of  this  kind  should  displace  over  thirty  horses,  and  of  course 
many  horse  implements.  Now  the  wear  and  tear  of  the  harness,  implements, 
and  the  amount  of  farriers'  and  other  bills  in  connection  with  these  thirty  horses, 
with  interest  and  depreciatiou,  will  be  at  least  twice  as  great  as  the  corresponding 
items  chargeable  upon  the  steam  tackle.  The  average  price  of  coals  per  horse- 
power per  day — that  is,  the  cost  of  the  quantit}'  of  coals  we  should  have  to  burn 
in  an  engine  to  get  out  of  it  work  equal  to  what  one  horse  could  do  in  a  day — 
is  7d.  It  is  quite  evident  that  the  daily  keep  of  a  horse  is  much  more  than 
this.  Less  than  half  the  number  of  men  also  are  required  to  do  the  same  acreage 
of  work,  although  their  wages  have  to  be  somewhat  higher  than  those  of  the 
ordinary  farm  labourei'.  Or,  to  put  the  case  more  concisely:  a  pair  of  horses 
in  an  ordinary  plough  cannot  pull  with  a  force  of  more  than  3cwt.  or  4cwt.  at 
the  most,  and  a  day  of  this  work  cannot  cost  less  than  lOs. ;  on  the  other  hand  a 
steam  ploughing  engine  will  give  off  during  the  whole  day  eight  or  nine  times 
that  di'auglit,  at  a  cost  of  certainly  not  more  than  £3.  These  calcnlations  are 
per  daj'  onlj-;  but  as  the  horses  have  to  be  kept  and  fed  when  they  are  idle  as 
well  as  when  they  are  working — which  is  not  the  case  with  the  steam  engine — 
the  comparison  is  manifestly  unfair  to  the  latter.  The  whole  of  the  comparison 
should  be  based  on  a  yearly  average  ;  but  it  is  rather  difficult  to  come  to  a  con- 
clusion how  many  acres  a  pair  of  horses  can  cultivate  in  a  j'ear,  even  supposing 
them  to  be  exclusively  occupied  in  such  work.  But  money  is  saved  in  another 
way.  After  a  thorough  deep  ploughing  or  cultivating  by  means  of  steam,  it  is 
evident  that  only  half  the  number  of  after  operations  will  be  required  to  bring 
the  ground  to  a  tilth.  In  heavy  land  twitch  will  be  found  to  disappear  altogether, 
as  tliere  will  be  no  treading  and  plaiting  of  it  by  the  horses'  feet,  which  has  so 
much  effect  in  undoing  the  very  operation  while  being  performed,  and  conse- 
quently, necessitating  many  successive  operations  in  thoroughly  clearing  the 
land.  A  steam-driven  implement  always  tends  to  bring  the  weeds  and  rubbish 
to  the  top,  never  buries  them.  Heavy  land  is  not  naturally  inclined  to  grow 
twitch  :  and  if  so,  much  treadnig  and  trampling  should  be  prevented.'  It  is  the 
writer's  firm  opinion  that  no  such  thing  would  grow  on  it,  except  through  gross 
mismanagement  or  very  light  crops.  The  want  of  suitable  implements  has  been 
a  drawback  to  the  cheap  use  of  steam  in  tillage,  as  farmers  have  not  been  able 
to  effect  more  than  a  portion  of  their  work  by  its  means. 
(To  he  Continued.) 


ON    THE   CONSUMPTION   OF    FUEL. 
By  Mr.  Wii.  Patteesox,  C.E.,  Perth. 

The  consumption  of  fuel  in  the  fuvnaces  of  land  and  marine  engine  boilers,  in 
the  best  way  possible,  so  that  the  heat  evolved  during  combustion  may  be 
xitilised  to  its  fullest  extent,  lias  become  a  question  of  the  deepest  importance, 
since  steam  power  has  supplanted  nearly  all  other  motive  powers,  in  moving  the 
machinery  used  in  arts  and  manufactures,  propelling  vessels,  and  drawing 
carriages,  and  is  otherwise  extensively  used  in  heating  and  drying  processes. 
According  to  Sir  Robert  Murohison's  report  as  to  the  coal  produce  of  foreign 
countries  and  England,  it  appears  that  the  produce  of  England  is  98,150,587 
tons  per  annum,  and  as  there  is  no  doubt  but  that  a  small  proportion  of  tliat 
quantity  only  will  be  used  for  domestic  purposes,  it  is  therefore  no  w;onder  that 
tlie  exhaustion  of  our  coal  fields  is  apprehended,  and  although  the  industry  of 
the  country  cannot  be  stinted  in  its  supply  of  coal,  in  order  to  the  conservation 
of  such  a  valuable  article,  the  next  best  thing  to  do  is  to  take  all  the  lieat  out  of 
the  fuel  that  can  be  got  by  proper  combustion,  and  to  apply  the  heat  so  obtained 
so  as  to  raise  the  largest  quantity  of  steam  at  the  most  economical  pressure  for 
working  with,  and  thereby  obtain  the  greatest  amount  of  work  from  the  least 
([uantity  of  coal,  and  tjhereby  limit  the  demand  and  save  money  on  what  is 
burnt ;  and  as  tlie  product  of  proper  combustion  is  a  colourless  vapour,  the 
annoyance  of  having  the  atmosphere  of  towns  impregnated  with  black  smoke 
(u-  unconsumed  carbon  would  be  avoided. 

Although  it  is  apparent  from  the  chimneys  of  furnaces  of  some  works  and 
vessels  not  emitting  much  coloured  vapour,  that  the  consumption  of  fuel  is 
pretty  well  performed,  but  whether  economically  or  not  cannot  be  said;  it  is, 
however,  equally  apparent  by  the  issuing  of  black  smoke  or  unconsumed  fuel  from 
among  many  ot  the  chimneys  in  our  manufacturing  towns,  collieries,  and  steam 
vessels,  that  economy  in  the  consumption  of  fuel  is  not  yet  generally  obtained, 
and  ■'  that  the  time  has  not  arrived  when  it  would  be  considered  a  disgrace  to 
produce  black  smoke.' 


Notwithstanding  that  several  treatises  on  the  proper  consumption  of  fuel 
and  the  prevention  of  smoke  have  been  published — one  of  the  best  of  which, 
with  supplement  by  W.  Fairbairn,  Esq.,  C.E.,  appeared  in  the  printed  trans- 
actions of  this  Association — bat  of  these  treatises  there  is  in  'some  of  them  too 
much  stress  laid  on,and  argumentation  ia  favour  of,some  partisvslar  view  the  writer 
held,  or  patent  he  had  some  pecuniary  interest  in,  which  mildtated  against  the 
real  essential  part  of  the  work,  and  in  all,  even  the  best,  the  information  given  is 
of  rather  too  scientific  arnd  technical  a  nature,  and  practical  directions  are  so  far 
wanting  as  in  a  great  measure  to  prevent  practical  men  fVoin  understanding 
and  applying  the  information  therein  afforded. 

It  therefore  occurred  to  me  to  make  an  attempt  to  supply  what  is  required, 
and  having  no  further  interest  to  serve  than  the  advancemaut  of  science  in  this 
direction,  I,  in  no  controversial  spirit  have  put  together  suab  practical  observa- 
tions, suggestions,  and  rules  as  ma/y  conduce  to  that  er.d,  which,  from  the 
experience  and  observation  of  thirty  years,  I  have  leariied  and  found  to  Ije 
efficacious  in  consuming  fuel  bj-  proper  combustion  and  applying  the  heat  so  ■ 
obtained,  and  I  trust  that  the  present  attempt  will  not  altogether  prove  useless. 

To  have  fuel  properly  consumed,  avsd  the  heat  evolved  thsrefrom  utiHsed  to  its  . 
fullest  extent,  we  must  have  the  area  of  the  fire  grate  of  a  oizie  capable  of  holding 
the  weight  of  fuel  of  the  necessary  depth  sufficient  to  raise  the  steam  required, 
the  depth  or  thickness  of  fuel  on  ths  grate,  bars,  or  brandeiis  being  in  proportion  , 
to  the  quantity  of  air  that  can  pass  through  between  tlic-  bars  and  fuel  at  tlie 
rate  necessary  for  perfect  combustion  in  connection  with  the  method  adopted 
for  feeding  the  furnaces,  and  the  fines  and  chimney  must  be  so  proportioned 
to  the  area  of  fi^re  grate  that  the  products  of  combustion,  shall  be  carried  away 
at  such  a  rate  that  a  sufficient  supply  of  air  may  be  obtained  and  be  under 
control  at  the  furnace.  The  secorsd  object  is  obtained  by  causing  the  flame  or 
heat  arising  from  the  incandescent  fuel  to  be  applied  to  as  large  a  surface,  of 
the  boiler  as  can  be  got  at  when  the  heat  is  at  the  gre?,test,  and  the  heated, air 
or  products  of  combustion  may  leave  the  boiler  at  the  same  tempevat'ye^at 
which  the  steam  is  in  the  boiler,  the  boiler  being  of  a  form  that  in  the  circum- 
stances offers  the  largest  absorbing  surface  to  the  herled  products  of  the-  fuel, 
formed  of  the  best  conducting  materials,  having  the  least  possible  quantity  of 
water  in  the  boiler  tli{it  is  necessary  for  the  steam  reqpired,  accompanied>with 
a  sufficient  steam  space.  To  arrive  at  the  proper  area,  of  fire  grate  it  is  ueaessaiy 
to  know  the  kind  of  fuel  that  is  to  be  burnt  thereon  and  the  quantitj-  of,  steam 
that  has  to  be  obtained  from  the  boiler. 

There  have  been  published  several  excellent  analyses  of  the  dift'erent  ]«inds  of 
fuel  used,  but  all  that  is  really  required  may  be  obtained  bj'  consuliing  the 
tables*'  given  in  the  excellent  reports  of  "  Experimental  Investigation  on.  Coals 
for  the  Steam  Navy,"  by  Sir  Henry  de  la  Bechc-  and  Dr.  Lyon  Pbj-fair,  and 
with  the  tables  in  these  reports  will  I  principally  (leal  in  illustrating  the  process 
of  arriving  at  the  respective  areas  from  tire  grata  to  chimney,  and  \Kill,  take  of 
the  tabulated  fuels  in  the  reports  mentioned  the  Newcastle  Hartley  and  Fordcl 
splint,  and  for  lOOlbs.  each. 

1.  To  find  the  cubic  feet  of  oxygen  necessaiy  to  saturate  the  carbon, of  the  fuel 
take  the  percentage  of  carbon,  opposite  the  fuel  selected  in  columii.  B,  table  II. ;. 
multiplj'  it  by  2-666,  the  atomic  weight  of  o.vgen  that  combines,  with  one  of 
carbon,  and  by  11'85,  the  number  of  cubic  feet  iu  lib.  of  oxygeii;.  the  produpt 
is  the  cubic  feet  of  oxygen  required. 


Neivcastle  Hartley. 
(Per  cent,  of  carbon  8P81.) 
81-81 
2-G66 


218-105 
11-85 


2584-544  cubic  feet  of  oxygen  required. 


Fordel  SftM. 
(Per  cent,  of  cavbou  79-58.) 
79-58 
2-66G 


212-150 
11-85 


2513-977  cubic  foot  of  oxygen  required 


2.  To  find  the  oxygen  necessary  to  saturate  the  hydrogen  of  the  fuel  take  the 
per  centage  of  hydrogen  opposite  the  fuel  selected  in  column  C,  table  II. : 
multiply  it  b}'  8,  the  atomic  weight  of  oxygen  that  combines  with  one  of 
hydrogen,  and  by  11-85,  the  number  of  cubic  feet  iu  lib.  of  o.xygeu ;  the 
product  is  the  cubic  feet  of  oxygen  required. 


Newcastle  Sartle;/. 
(Per  cent,  of  hydrogen,  5-50.) 
5-50 


44-00 
11-85 


521-40  cubic  feet  of  oxygen  required. 


Fordel  Splint. 
(Percent,  of  hvdrogen,  5-50.) 
5-50 


44-00 
11-85 


521-40  cubic  feet  of  o.\ygen  required. 


3.  To  find  the  quantity  of  atmospheric  air  that  will  give  off  these  two 
quantities  of  oxygen  add  the  quantities  of  oxygen  required  for  the  carbon  and 
hydrogen  of  the  respective  fuels  together;  multiply  the  sum  by  4-7C2,  the  pro- 
portion in  volume  the  atmospheric  air  bears  to  the  oxygen  in  it ;  the  product  is 
the  atmospheric  air  required.  It  may  be  necessary  to  mention  here  that  to  be 
strictly  correct  it  would  be  necessary  to  deduct  from  the  sum  of  the  two 
quantities  of  cubic  feet  of  oxygen  the  cubic  feet  of  oxygen  in  the  fuel,  as  shown 
by  the  per  centage  in  column  F.,  table  II.,  but  as  it  is  uncertain  at  what  time 
the  oxygen  is  evolved  from  the  fuel,  and  it  is  rather  better   to  have  an  excess 


*  These  tables  arc  published  separately  by  the  Parliamentary  Commission,  or  may  be 
found  iu  Lockwood's  "Engineers'  t'ocket'Bjok."— Ko.  AKTizitf. 
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tlian  a  deficiency  of  oxygen,  I  considered  it   not  necessary  to  take  that   into 
account. 


Ifewcastle  Sartlfi/. 
2584-544  for  carbon 
o2r400  for  hydrogen 


31 05-944 
4-763 


14790o05  cubic  feet  of  air  required. 


Fordel  Splint. 
2513-977  for  carbon 
521-400  for  hydrogen 


3035-377 
4-763 


14454-465  cubic  feet  of  air  required. 


4.  To  find  the  economic  vabie  or  evaporating  power  of  the  selected  fuel,  take 
the  number  of  pounds  given  in  column  A,  table  I,  multiply  them  by  100,  the 
product  is  the  weight  of  water  in  pounds  that  lOOlbs.  of  fuel  will  evaporate ; 
then  divide  the  last  product  by  the  rate  of  evaporation,  column  K,  table  I.,  the 
product  will  be  tlie  time  in  hours  it  would  take  to  evaporate  the  weight  of  water 
which  lOOlbs  of  tlie  fuel  could  evaporate. 

Neioeastle  Sartley. 

Water  evaporated,  8-231bs. ;  rate  of  evaporation,  308. 
8-23 
100 

308)823(2-672  time  required. 

I'ordel  Splint. 

Water  evaporated,  7-o61bs. ;  rate  of  evaporation,  464-9. 
7-56 
100 

464-9)756(1-620  time  required. 

5.  To  find  the  cubical  content  of  lOOlb.  of  the  selected  fuel  when  used  as  fuel, 
and  the  squai'e  area  it  will  cover  of  fire  grate  in  inches,  at  12in.  and  6in.  deep, 
multiply  1728,  the  inches  in  a  cubic  foot  of  fuel,  by  100,  and  divide  the  product 
by  the  number  in  Column  B,  Table  I. ;  the  quotient  is  the  cubic  inches  in  lOOlb. 
of  the  fuel  used  as  fuel  ;  then  divide  the  last  result  by  12,  the  square  root  of  the 
quotient  will  be  the  side  of  the  squai'e  in  inches  of  area  of  the  fire-grate,  covered 
by  thefuel  in  lOOlb.  at  12in.  deep.  For  6in.,  square  the  side  found  for  12in., 
double  it,  and  the  square  root  of  the  product  is  the  side  of  the  square  area  of  fire- 
grate covered  by  6in.  of  fuel.  For  4in.,  triple  it,  and  the  square  root  of  the  pro- 
duct is  the  side  of  the  square  area  of  fire-grate  covered  by  4in.  of  fuel. 

yeiocastle  Sartley. 
Weight  of  coal  as  fuel  50-5. 
1728 
100 


50-5)172800(3421-78 
12)3421-78 


a/285-148  =  16-886  side  of  square  of  12in. 
23-880  side  of  square  of  6in. 
29-247  side  of  square  of  4in. 

'Fordel  Splint. 
Weight  of  cubic  foot  of  coal  as  fuel,  55-0. 
1728 
100 


55)  172800  (3141-818 
12)3141-811 


a/261-818 


16-180  side  of  square  of  12in. 
22-883  side  of  square  of  6in. 
28-025  side  of  square  of  4in. 


6.  To  find  the  area  in  a  cubic  foot  used  as  fuel  to  allow  air  to  pass  through 
different  kinds  of  fuel,  multiply  141,  the  number  of  inches  in  a  square  foot,  by 
the  number  in  Column  B,  Table  I.,  the  weight  of  a  cubic  foot  of  coal  used  as 
fuel,  and  divide  the  product  by  the  number  in  Column  C,  Table  I.,  the  weight 
of  a  cubic  foot  of  solid  coal ;  subtract  the  quotient  from  144,  multiply  the  re- 
mainder by  -666,  the  square  root  of  the  product  is  the  side  of  the  square  in 
inches  of  the  air  passage  through  a  square  foot  of  the  selected  fuel  at  the 
branders  or  fire-bars. 

Neiccastle  Sartlei;. 

Weight  of  cubic  foot  of  coal  used  a  fuel,  50-5  ;  weight  of  cubic  foot  of  solid  coal 
80-27. 

144 
50-5 

144 

80-27)7272(    90-594 


53-406 
•666 


^/35-568  =  5-963  side  required. 


Fordel  Splint. 
Weight  of  cubic  foot  used  'as  fuel,  55-0 ;  weight  of  cubic  foot  of  solid  coal, 
71-61. 

144 
55 

144-00 

78-61  )7920(  100-75 


43-25 
-666 


a/21-804  =  5-366  side  required. 

7.  To  find  the  rate  at  which  the  air  must  pass  through  the  fire-grate  to  burn 
oft'  the  1001b.  of  the  selected  fuel,  divide  the  cubic  feet  of  atmospheric  air,  found  . 
by  Rule  3,  by  the  time  in  seconds  that  1001b.  of  fuel  takes  to  evaporate  the 
quantity  of  water  found  by  Rule  4  ;  multiply  the  quotient  by  the  side  of  the 
squai'e  in  inches  of  fire-grate  found  b\'  Rule  5,  and  divide  by  the  side  of  the 
square  in  inches  of  the  air  passage  per  square  foot  of  fuel  found  by  Rule  6,  the 
quotient  is  the  rate  at  which  the  air  must  pass  through  the  fire-grate  per  second 
to  burn  oft'lOUlb.  of  fuel  at  12in.  deep  on  bars  ;  if  for  6in.,  one-half  ;  and  if  for 
4in.,  at  one-third  of  that  rate. 


2-672 

60 


jSeivcastle  Hartley. 


160-32 
60 


9619-2(11790-505(1-537 
16'S86 


5-903)25.953(4-352  7 
rate  required.  J 


:-672 

60 


Fordel  Splint. 


160-32 
60 


9619-1(14454-465(1-502 
16-180 


5-336)24-302(4-554  7 
rate  required.  ) 


To  find  the  area  of  fire-grate,  with  the  fuel  at  6in.  deep  thereon  to  raise  steam 
from  212  deg.  equal  to  oue  nominal  horse-power  of  a  condensing  engine,  divide 
b}'  00  the  pounds  of  water  evaporated  by  1001b.  of  fuel  in  an  hour,  as  found  by 
Rule  4,  multiply  the  quotient  by  27-648 — -the  cubic  inches  of  water  in  lib.  of 
water ;  and  b}'  1669 — the  cubic  inches  of  steam  in  lib  of  water — at  the  pressure 
of  the  atmosphere,  and  by  ten,  the  pounds  of  efi:eotive  pressure  the  steam  would 
have  on  the  piston  of  a  condensing  engine  having  a  good  vacuum ;  divide  the 
product  by  twelve,  the  qnotient  would  be  the  number  of  pounds  that  could  be 
raised  by  the  steam  1ft.  high  in  a  minute;  divide  this  by  44,000,*  the  quotient 
is  the  number  of  horses'  power  in  the  steam  raised  by  1001b.  of  fuel  6in.  thick  on 
the  fire-grate,  then  by  this  number  of  horses'  power,  divide  the  area  of  fire-grate 
covered  by  fuel  6in.  thick,  as  found  by  Rule  5,  the  square  root  of  the  quotient  is 
the  side  of  the  square  of  area  of  fire-grate  with  the  fuel  of  6in.  deep  for  a  nominal 
horse-power  of  a  condensing  engine. 

j^ewcastle  Hartley. 
Water  evaporated,  8-231b. 

8-23 

100 


60)823(13-716 
27-643 

379-219 
1669 

16-886 
10-886 

632916-511 
10 

285-136 
2 

1-2)6329105-110 

44000)527430-425(11-987)570-272(a/47-574^ 
Fordel  Splint. 
Water  evaporated,  7-561b. 
7-66 
100 

60)  756  (12-6 

27-648 


6-897. 


348.364 
1669 

581419  516 
10 

12)  5814195-160 


16-180 
16-180 

261-792 

2 


44000)4S4516-263(  11-011 )  523-584  (a/47-543  =  6-895. 

To  find  the  area  of  fire-grate  with  fuel  of  6in.  deep  for  a  nominal  horse-power  of 
a  non-condensing  engine,  say  at  301b.  effective  pressure  on  the  piston,  which  will 


This  is  the  co-eificient  given  in  Mr.  Patterson's  paper. 
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take  steam  of  501b.  pressure  in  the  boiler.  Divide  bj-  60  the  pounds 
of  water  evaporated  by  1001b.  of  fuel  iu  an  hour,  as  found  by  Rule 
i;  multiply  the  quotient  by  27'61S — the  cubic  inches  of  water  iu  lib. 
of  water — and  by  .552,  the  cubic  inches  of  steam  iu  one  of  water  at  oOlb. 
pressure,  and  by  30,  the  pounds  of  effective  pressure ;  divide  the  quotient  by  12  ; 
the  quotient  is  the  number  of  pounds  that  can  bo  raised  bj'  the  steam  1ft.  high 
in  a  minute,  divide  this  by  44,000,  the  quotient  is  the  number  of  nominal  horses' 
power  in  the  steam  raised  by  lOOlb.  of  fuel  at  Gin.  iu  the  iire-grate :  then  by  this 
number  of  horses' power  divide  the  area  of  fire-grate  covered  by  fuel  6iu.  thick, 
as  found  by  Rule  5.  The  quotient  is  the  side  of  the  square  of  area  of  tire-grate 
with  fuel  of  6in.  thick  thereon  for  one  nominal  horse-power  of  a  non-condensing 
engine  at  301b.  of  effective  pressure  of  steam. 


8-23 
100 


Newcastle  Sartley. 
Water  evaporated,  8'231b. 


60)  823  (13-716 
27-648 


379-219 

552 

209'328 
30 


12)  6279-866 


16-886 
16-886 

285-136 

9 


44000)523-322(  ll'893)570.272(V'47-950  =  0-924  side. 

Vordel  Splint. 

Water  evaporated,  7'561b. 
7-56 
100 

60)  756  (12-6 

27-648 


348-364 

552 

192296-928 

30 

12  )  5768907-840 


16-886 
16-886 

285-136 
2 


44000  )  408742-320  ( 10-925 )  570-272(^52-198  =  7-224  side. 

The  foregoing  pi'oportions  of  fire-grate,  and  the  uniform  rate  of  air  passing 
through  it  into  the  furnace,  would  hold  perfectly  correct  were  the  fuel  supplied 
to  the  furnaces  by  machinery  or  self-feeding  apparatus,  so  that  a  portion  of  the 
hj'drogen  of  the  fuel  would  be  consumed  along  with  tlie  carbon  of  it,  and  if  by 
the  kind  of  feeding  apparatus  used  the  fresh  fuel  could  be  got  under  the  incan- 
descent fuel,  then  when  the  hydrogen  from  the  fresh  fuel  obtained  its  proper 
proportion  of  the  air  passing  through  the  fuel,  the  remaining  portion  of  oxygen 
would  combine  with  the  carbon  in  a  properlj-  heated  state,  but  if  the  furnace  is 
stoked  by  hand  then  the  rate  at  which  the  air  must  enter  the  furnace  for  proper 
combustion  will  not  be  uniform,  being  greatest  when  the  hj-drogen  of  the  fuel  is 
lieing  evolved,  diminishing  as  the  hydrogen  is  burnt  away,  and  the  incandescent 
fuel  becomes  thinner  and  thiniicr  on  the  fire-grate  until  the  furnace  is  stoked 
again.  It  is  found  that  the  larger  the  percentage  of  hydrogen  there  is  in  fuel 
above  8-j  per  cent.,  so  much  the  larger  also  is  the  carbon  set  free  during  the 
evolution  of  the  hydrogen,  and  consequently  the  less  percentage  of  coke  left 
after  the  volatile  products  are  consumed. 

8.  To  find  the  time  when  the  largest  quantity  of  oxygen  is  required  during  the 
combustion  of  the  fuel,  assuming  the  rate  of  the  consumption  of  carbon  is  at  a 
uniform  ratio,  multiply  the  time  in  which  1001b.  of  fuel  takes  to  evaporate  the 
quantity  of  water  found  by  Rule  4  by  tlie  number  in  Column  H,  Table  II. ; 
divide  the  product  by  the  number  in  Column  B,  Table  II.,  substract  the  quotient 
from  the  time  first  taken,  the  remainder  is  the  tinie  in  which  tlie  carbon, 
volatilised  by  the  hydrogen,  must  be  consumed  along  with  the  hydrogen  of  the 
fuel. 

H'owcastle  Hartley. 


Per  cent,  of  coke  left,  64-61. 
2-672 
64-61 

2-672 

81'81)  172-367  (2-110 


Per  cent,  of  carbon,  81-81. 


-562  time  required. 
Foi'del  Splint. 
Per  cent,  of  coke  left,  52'03.    Per  cent,  of  carbon,  79-58. 
1-626 
52-03 

1-626 

79-58 )  84-000  ( 1-063 

•503  time  required. 


9.  To  find  the  quantity  of  the  atmospheric  air  to  give  off  the  oxygen  required 
to  saturate  both  the  carbon  and  hydrogen  evolved  in  the  time  fo-ai\d  bv  Rule  8, 
subtract  the  number  in  column  H,  Table  II.,  from  the  number  in  Column  B, 
Table  [I.,  the  remainder  is  ibe  per  cent,  of  carbon  volatilised:  multiply  this 
by  2-606,  as  in  Rule  1 ;  to  the  product  add  the  oxygen  found  by  Rule  2,  then 
multiply  tliis  sum  by  4-762,  as  in  Rule  3;  the  product  i.<  the"  quantity  of 
atmospheric  air  to  give  off'  oxj'gen  for  the  complete  saturation  of  the  carbon 
and  hydrogen  in  the  time  found  by  Rale  8. 

Newcastle  Sartley. 

Per  cent,  of  coke  left,  64-61.      Per  cent,  of  carbon.  STSl. 
81-81 
64-61 


17-20 
2-666 

45.855 
521-40 

567-255 
4-762 

2701-268  quantity  of  air  required. 

.  Fordel  Splint. 

Per  cent,  of  coke  left,  52-03.     Per  cent,  of  carbsn,  79-53. 
79-58 
52-03 


27-55 
2-606 

73-448 
521-40 

594-848 
4-762 


2832-666  quantit}-  of  air  required. 

The  time  when  smoke  is  emitted  from  the  chimneys  or  funnels  is  when 
hydrogen  is  being  evolved  from  the  fuel  during  the  combustion,  and  if  a 
sufficient  quantity  of  o.xygen  cannot  be  brought  in  contact  with  the  products 
of  the  coal  through  the  fire-grate  at  that  time  so  as  to  fully  saturate  both 
hydrogen  and  carbon — hydrogen  having  a  greater  affinity  for  oxygen  tlian 
carbon,  and  combining  in  combustion  with  it  in  a  much  colder  state  tiniu 
carbon — lays  hold,  as  it  were,  of  its  full  equivalent  of  oxygen  first,  leaving 
the  carbon  set  free  by  it  to  combine  with  the  oxygen  left,  if  any,  in  the 
proportions  which  produce  carbonic  oxide,  which  is  emitted  from  the  chimney 
as  light  brown  smoke ;  and  the  heat  evolved  in  the  production  of  this 
oxide  is  not  above  two-fifths  of  the  heat  if  the  same  amount  of  carbon  had 
had  its  full  equivalent  of  oxygen.  For,  although  the  heat  evolved  generally 
is  in  proportion  to  the  oxygen  burned,  that  law  does  not  hold  good  in  thi.< 
case,  aud  if  little  or  no  oxygen  is  left  the  free  carbon  goes  oft'  in  the  shape  of 
black  smoke,  and  no  heat  is  obtained  from  the  carbon — rather  the  reverse — it 
having  carried  away  some  of  the  heat  evolved  from  the  combustion  of  the  hj-dro- 
gen.  The  process  used  in  the  formation  of  lampblack  is  a  good  illustration  of 
how  black  smoke  is  produced.  In  some  instances  there  is  not  sufficient  oxygen 
for  the  complete  saturation  of  the  hydrogen  alone.  In  this  case  the  unconsumed 
hydrogen  goes  off  along  with  the  carbon,  and  if  the  chimney  or  funnel  be 
low  will  be  observed  burning  in  flame  at  the  top.  Instance^  of  the  latter 
kind  occur  when  the  combustion  is  slow  ;  the  distillation  of  the  fuel  goes  on 
most  favourablj"  under'  slow  combustion,  the  effect  of  which  is  that  a  great 
proportion  of  the  oxygen  of  the  atmospheric  air  gets  into  combination  with 
the  carbon  at  the  top  of  the  fire-bars,  creating  a  strong  hi\it  there — iu  many 
cases  melting  the  bars  and  roasting  aud  distilling  the  fuel  above,  while  the 
oxj'gen  is  being  exhausted,  the  products  of  the  distillation  going  off  along 
with  the  carbonic  acid  gas  or  oxide,  and  nitrogen,  th.e  rationale  of  the 
process  iu  such  cases  is  that  the  oxygen  burning  the  fuel,  a  small  quantity 
of  oxygen  is  consumed  compared  with  the  quantity  of  fuel,  while  in  the 
cases  where  proper  combustion  takes  place  the  largest  amount  possible  of  oxygen 
is  consumed  compared  with  the  quanity  of  fuel.  Although  a  great  deal  can  be 
efl'ected  to  remedy  the  unequal  demands  of  atmospheric  air  iu  the  furnaces  that 
are  stoked  by  hand  by  a  judicious  method  of  stoking,  Mr.  AVatt  instituted  a  very 
good  system  of  having  an  extra  depth  of^  fuel  placed  at  the  furnace  mouth, 
partly  on  the  dead  plate,  so  that  by  a  partial  distillation  some  of  the  more 
volatile  products  are  brought  off  slowlj-  and  are  burnt  off  along  with  the  incan- 
descent fuel  on  the  area  of  the  grate,  tliat  extra  thickness  at  firing  being  spread 
over  thcireduced  depth  of  the  fire-grate,  and  the  principal  part  of  the  fresh 
fuel  being  as  liefore  laid  at  the  furnace  mouth  ;  still  it  is  clear  that  a  regular  and 
uniform  supply  of  air  into  furnaces  is  not  required  for  complete  and  economic 
combustion  when  the  feeding  of  the  furnaces  is  done  by  hand  :  therefore,  when 
the  largest  quantity  of  air  required  cannot  be  brought  tlirough  the  fire-bars, 
the  additional  supply  can  be  very  well  supplied  through  apertures  having 
regulators  on  them  in  the  furnace  doors,  or  if  the' furnace  or  fire-grate  is  long, 
a  supply  can  be  obtained  tlirough  or  at  the  back  of  the  bridge  or  tiame-wall, 
the  air  being  conveyed  to  the  bridge  in  a  pipe  or  pipes  having  regulators  on  them. 
Tliesj  regulators  cuuld  be  wrought  with  self-acting  cataracts  in  connection  with 
the  furnace  doors.    Ashpits  should  be  in  cross  section  the  full  aggregate  area  of 
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the  open  spaces  between  the  fire-bars,  and  should  have  doors  on  thera  with 
slides  to  vejiiilate  the  supply  of  air  and  act  as  dampers  where  the  heat  evolved 
requires  to  be  retained  tor  a  short  time.  A  sufficient  cubic  space  above  the  fire- 
bars is  of  great  importance  to  allow  the  volatile  products  of  the  fuel  to  be  pro- 
perly mixed  and  combined  before  beint;  carried  away  over  the  flame-wall  and 
forced  in  anioufcst  the  carbonic  acid  gas  and  nitrogen  of  the  air  consumed,  as 
also  to  keep  that  part  of  tne  boiler  over  the  furnace  from  being  roasted,  as  it 
were,  by  being  too  near  the  incandescent  fuel  in  a  white  heat.  As  an  empirical 
rule  I  have  found  it  answer  very  well  to  allow  an  average  of  two  cubic  feet  above 
the  fuel  on  every  squai'e  foot  of  fire-grate  ;  this,  with  the  thickness  of  the  fuel 
gives  an  average  height  the  boiler  ought  to  be  above  the  flre-gvate.  I  may 
remark  here  that  it  is  always  well  to  allow  for  a  srood  thickness  of  fuel  being 
used  on  the  fire-grate,  it  being  most  economical  for  raising  high-pressed 
steam,  for,  as  it  may  be  observed  by  comparing  the  sizes  of  fire-grates 
required  for  a  nominal  horse-power  of  a  condensing  and  a  non-condensing 
engine  that  they  arc  nearly  alike,  it  is  therefore  evident  that  working  with 
high-pr-essed  steam  is  the  raost  economical,  inasmuch  as  a  small  quantity  of 
high-pressed  steam  having  the  same  elastic  power  as  a  larger  quantity  of  low- 
pressed  steam,  by  being  wrought  e.xpansively,  will  work  with  a  useful  effect 
two  and  a  half  times  more  than  the  low-pressed  steam.  Of  the  area  over 
bridge  or  flame-wall,  to  insure  proper  combustion  in  the  furnace,  it  is  impera- 
tive that  the  products  of  combustion  should  not  pass  over  the  bridge  or 
through  the  flues  at  a  greater  rate  than  the  air  comes  through  the  grate-bars. 

{To  be  continued.) 


THE  S.S  "SUMATRA." 

The  splendid  iron  screw  steamship  SifHic^ra,  built  by  Bfessrs.  Wm.  Denny 
and  Brothers,  and  engined  by  Messrs.  Denny  and  Co.,  for  the  Peninsular  and 
Oriental  Steam  Navigation  Company,  having  been  thoroughly  fitted  up 
and  equipped  for  sea,  left  the  Gareloch  for  Southampton.  The  Sumatra  is 
a  vessel  of  2,167  tons,  being  the  last  and  largest,  and,  as  has  been  proved, 
the  fastest  of  the  many  fine  steamers  constructed  by  her  builders  prior  to 
their  removal  to  the  more  extensive  premises  which  they  now  possess.  The 
Sumatra  is  in  many  respects  a  sister  ship  to  the  Uanrjalore,  recently  sup- 
plied to  the  same  owners  by  the  Messrs.  Denny,  and  which  has  lately  made 
the  quickest  run  from  Gibraltar  to  Southampton  ever  made  by  any  of  the 
Peninsular  and  Oriental  Company's  steamers.  Both  ships  are  brig-rigged, 
with  standing  bowsprit  and  one  funnel,  and  having  the  spar  deck  more 
than  usually  free  from  erections  they  possess  more  than  most  of  steamers 
what  sailors  regard  as  a  "ship-shape"  look.  The  saloons  are  elegantly, 
but  chastely,  ornamented,  the  introduction  of  teak,  zebra  wood,  and  Hun- 
garian ash  in  the  mouldings  and  panelings  giving  a  pleasing  variety  of 
colour,  and  harmonizing  and  contrasting  well  with  the  gilt  cornices  and 
white  and  gilt  ceilings.  The  state  rooms  are  fitted  up  handsomely  and 
comfortably  ;  and  in  every  department  of  the  ship  the  most  effective 
appliances  are  introduced  for  the  securing  of  that  thorough  ventilation 
which  is  so  essential  in  the  warm  latitudes  in  which  at  times  these  ships 
will  in  all  probability  be  employed.  As  we  so  recently  described  the  Ban- 
galore with  some  degree  of  minuteness,  it  is  not  necessary  that  we  should 
do  more  in  respect  of  the  Sumatra  than  give  a  few  of  the  principal  tacts 
and  notice  those  points  in  which  the  latter  differs  from  the  former.  The 
principal  dimensions  of  the  Sumatra  are  : — Length,  305ft.  ;  breadth,  3Sft.: 
and  depth,  285ft.  The  engines,  by  Messrs.  Denny  and  Co.,  are  of  the 
inverted  cylinder,  direct-action  kind,  with  surface  condensers,  and  all  the 
most  recent  improvements.  The  cylinders  are  75in.  in  diameter,  and  the 
length  of  the  stroke  is  3ft.  91n.  The  nominal  horse-power  is  500,  and  the 
indicated  horse-power  2,278.  Steam  is  supplied  by  four  tubular  boilers, 
each  with  five  furnaces,  which  are  fired  athwart  ships.  The  Sumatra's 
passenger  accommodation  is  amply  sufficient  for  111  first-class  and  52 
second-class  passengers. 

The  otiicial  trial  trip  took  place  on  the  21th  Sept.,  when  four  runs  were 
made  at  the  measured  mile  on  the  Gareloch  with  the  following  results : — 
First  run,  with  the  wind,4min.  5see. ;  second  run,  against  the  wind,  4rain. 
46sec. ;  third  run,  with  the  wind,  3min.  BGsee. ;  fourth  run,  against  the 
wind,  4min.  47see.     Average  of  the  four  runs,  13.71  knots  per  hour. 


HER  MAJESTY'S  SHIP  "DAXAE." 

This  vessel,  which  has  attracted  very  considerable  attention  at  Ports- 
mouth Dockyard  since  hev  launch  and  during  the  subsequent  time  of  her 
outfit  for  commission,  and  which  went  through  her  trials  of  speed,  &c.,  at 
light  immersion  over  the  measured  mile  in  Stoke's  Bay,  under  the  super- 
intendence of  Captain  W.  C.  Chamberlain,  commanding  Her  Majestv's 
ship  Asia  and  the  steam  reserve  of  Portsmouth,  is  a  vessel  of  1,287  tons 
measurement,  21ft.  in  length  between  perpendiculars,  and  36ft.  in  breadth. 
She  will  carry  two  6^  ton  7in.  rifled  guns,  and  four  of  the  riiled  64-pounders 
as  her  armament,  and  is  propelled  by  engines  of  the  new  type  of  350.horse 
power,  nominal,  working  up  to  six-times  their  nominal  rate.  The  cylinders 
have  a  diameter  of  64in.,  and  a  stroke  of  33ir..     The  engines,  as  regard 


their  general  arrangements,  are  of  the  usual  double  connecting-rod  type,  but 
possess  this  peculiarity,  that  they  are  fitted  with  only  one  condenser,  one 
air  pump,  and  one  circulating  pump.  These  pumps  being  driven,  one  from 
the  piston  of  each  engine.  The  circulating  is  of  the  same  size  as  the  air 
pump,  and  is  so  arranged  that  by  simply  opening  a  valve  it  can  at  once  be 
made  use  of  as  an  air  pump  to  work  in  conjunction  with  tho  other,  when 
it  is  desired  from  any  cause  to  work  tho  engines  by  the  ordinary  system  of 
injection  condensation,  or  vice  versa.  By  this  arrangement,  the  advantages 
of  surface  condensation  are  attained  without  any  addition  to  the  working 
parts  of  the  engine.  Tbe  condenser  tubes  are  of  brass,  placed  horizontally, 
and  have  the  condensing  water  circulated  through  their  interior.  The 
boilers  are  four  in  number,  w-ith  a  total  of  fourt;peu  furnaces,  an  aggregate 
erate  area  of  260  square  feet,  and  a  heating  surlace  of  6,800  square  feet. 
The  screw  is  a  two-bladed  Griffiths,  having  a  diameter  of  15ft.,  and  set  at  a 
pitch  of  15ft.  6in.  Messrs.  J.  Napier  and  Sons,  of  Glasgow,  are  tbe  makers 
of  the  engines,  and  the  admirable  manner  in  whicli  the  bitter  did  their 
work  reflected  great  credit  on  the  engineering  talent  of  the  firm.  On  the 
Danae  leaving  Portsmouth  harbour  for  the  trial  waters  in  Stokes  Bay,  her 
draught  of  water  was  12ft.  5in.  forward,  and  15ft.  Sin.  aft,  giving  a  mean 
draught  of  14ft.  and  half  an  inch,  the  immersion  of  the  upper  edge  of  the 
upper  screw  blade  above  the  water  being  2i-in.,  and  the  arsa  of  midship 
section  380  square  feet.  This  was  a  mean  immersion  of  the  ships  hull 
therefore,  of  about  one  foot  less  than  it  will  be  at  her  load  draught,  her 
designed  draught  then  being  13ft.  6in.  forward,  and  16ft.  6in.  aft.  At  her 
previous  draught  her  area  of  midship  section  was  as  nearly  as  possible  380 
square  feet.  Two  hundred  and  forty  tons  of  coal  were  on  board,  twenty- 
one  tons  of  which  were  of  the  steam  navigation  (Nixon's)  description  to 
burn  on  the  trial.  The  coal  bunkers  of  the  ship,  it  may  be  remarked  here, 
have  a  stowage  capacity  of  230  tons.  The  trials  from  first  to  last  were 
carried  out  without  the  slightest  hitch  of  any  kind  with  the  machinery 
with  tbe  following  satisfactory  result  : — 

Six  Ruxs  with  Ffli-Boilee  Powee. 


Ship's  speed. 

Steam  Pressure. 

knots. 
13-846 

lb. 
31 

12-99G 

29 

14-062 

29 

12-587 

29 

14-118 

23 

12-371 

29 

Vacuum. 


Ensinc  Eevolutions. 


27 

97-62 

26-5 

96-62 

26 

96-10 

26-5 

95-46 

26-5 

94-82 

27 

96-08 

Mean  speed  of  tbe  ship  under  full-boiler  power,  13-384  knots  per  hour. 
FouE  Rttxs  with  Haxf-Boilbr  Power. 


Ship-s  speed. 

Steam  Pressure. 

Vacuum. 

Engine  Kevolutions. 

knots. 
13-231 

m. 

29 

in. 

26-5 

75-44 

9-230 

29 

27-5 

77-23 

13-333 

29 

27 

76-66 

9-184 

29 

26 

77-45 

Mean  speed  of  the  ship  under  half-boiler  power,  11-262  knots  per  hour. 

In  testing  the  working  of  the  engines  to  order  by  mechanical  telegraph 
from  the  deck  bridge  to  the  engine-room,  they  were  stopped  dead  from 
going  ahead  at  full  speed  in  eleven  seconds;  started  again  to  full  speed 
ahead,  from  a  state  of  rest,  in  four  seconds  ;  and  reversed  from  full  speed 
ahead  to  full  speed  astern  in  thirteen  seconds.  Tbe  engines  worked 
magnificently,  and  the  boilers  had  an  ample  supply  of  steam. 

The  Danae  will  most  probably  prove  to  be  the  "fastest  vessel  of  the  im- 
proved Amazon  type  yet  sent  afloat,  when  she  has  all  her  weights  on  board, 
as  is  in  every  respect  complete  for  sea  service.  She  will  also  possess  excel- 
lent accommodation  for  her  officers  and  crew-,  and  will  be  a  kind  of  ship 
that  any  one  belonging  to  tbe  naval  service  of  the  country  in  time  of  peace 
would  be  glad  to  have  the  opportunity  ot  serving  on  board,  especially  on  a 
foreign  station.  With  these  advantages  added  to  the  amount  of  success 
she  has  thus  far  attained  at  the  measured  mile  and  the  anticipated  thirteeu- 
knot  speed  at  her  deep-draught  trial,  there  is  the  certain  danger  so  ofteu 
expei-ionood  on  previous  occasions  of  the  first  trial  of  a  vessel  of  the  Danae 
type  being  very  mucb  over-estimated,  and  possibly  raised  to  the  dignity  of  a 
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kind  of  model  vessel  discovered  lately  and  adapted  to  present  requirements 
for  reconstruction  of  the  British  navy  The  Danae  is  nothing  of  the  kind. 
She  is  merely  a  descendant  of  the  ill-fated  Amazon,  only  that  she  is  a  trifle 
longer,  and  consequently  a  little  larger  in  the  tonnage  than  that  vessel  was 
and  has  fine  V  in  lieu  of  bluff  U  lines  -where  her  bow  enters  the  water 
forward.  The  addition  of  a  new  steamship  to  the  navy  of  this  country 
necessarily  represents  a  large  expenditure  of  public  money,  and  every  ship 
thus  added  increases  in  total  cost  upon  that  of  the  previous  vessel  per  gun 
carried.  With  the  rapid  progression  of  our  ideas  at  the  present  moment 
towards  power  on  all  matters  connected  with  a  ship  of  war,  this  increase 
and  costliness  appears  to  be  unavoidable,  but  it  becomes  at  the  same  time  an 
incontrovertible  protest  that  any  attempted  descriptions  or  criticisms  of  these 
vessels  shall  only  be  made  with  such  impartiality  that  their  faults  shall  be  as 
fully  exposed  as  their  virtues.  If  the  Danae  then  is  judged  fairly  in  this 
spirit,  she  will  most  probably  be  pronounced  to  be  the  antithesis  of  a  prodigy 
in  either  steaming  power,  beauty  of  form,  or — more  important  than  all — in 
fighting  capacity,  and  is  consequently  a  dear  vessel  at  the  sum  she  has 
cost.  First,  as  to  her  steaming  powers.  The  measure  of  this  must  be 
obtained  by  comparison  with  other  vessels,  and  the  most  reliable  means 
for  the  purpose,  and  especially  as  defining  the  true  or  false  form  of  the 
immersed  portion  of  a  ship's  hull,  as  affecting  her  speed  under  steam,  is  to 
weigh  the  exerted  (indicated)  power  of  her  engines  against  the  area  of  the 
propelled  ship's  midship  section  and  her  gross  measurement,  the  nominal 
power  of  the  engines  being  for  the  time  put  entirely  out  of  court.  Thus 
mainly  confining  considerations  of  the  steaming  powers  of  a  ship  to  h  e 
exerted  power  of  the  engines'  weight  moved,  and  speed  obtained  in  knots  per 
hour,  the  siibjoined  table  of  results  compiled  from  "  The  Trials  of  Her 
Majesty's  Ships,"  published  by  the  Admiralty,  the  dates  of  the  trials  extend- 
ing over  a  period  of  upwards  of  six  years,  and  including  vessels  of  every 
class,  from  the  stately  three-decker  to  the  small  screw  sloop,  will  be  found 
amply  sufficient  in  its  details  to  fix  the  exact  value  of  the  Dance's  speed 
under  steam,  and  also  to  illustrate  what  progress  has  been  made  in  the  form 
of  vessels  designed  by  the  present,  over  past  schools  of  naval  archi- 
tecture. 


Name,  and  date  of  Trial. 

Indicated 
horse 
power. 

Tonnage. 

Mean 

Draught  of 

Water. 

Area 

mid 

section. 

Speed 

of 
Ship. 

Warrior,  Oct.  17th,  1861  ... 

5-469 

6-039 

it. 
26 

in. 
0 

sq.  ft. 
1-219 

knots. 
14-356 

AcUlles,  April  28th,  1864... 

5-722 

6-121 

26 

5 

1-307 

14-322 

Duncan,  Aug.  7th,  1860    ... 

3-341 

3-716 

19 

7 

793 

13-388 

Orpheus,  Dec.  4th,  1860    ... 

1-445 

1-702 

15 

3 

443 

12-449 

Wolverine,  Feb.  18th,  1864. 

T-495 

1-703 

15 

H 

448 

12-545 

Battlesnake,  Dec.  18th,  1861 

1-798 

1-705 

15 

1 

437 

13-023 

JRinaldo,  Aug.  9th,  1860    ... 

749 

516 

11 

10 

278 

8-238 

4-524  ■ 

4-236 

21 

7i 

949 

380 

13-565 
13-384 

Danae  

2-100 

1-287 

14 

Kemaeks. 

Warrior,  630  indicated  horse-power  exerted  less  than  number  of  tons; 
measurement  of  ship's  hull,  or  5,496  indicated  horse-power,  driving  1-219 
square  feet  of  midship-section,  14-356  knots  per  hour. 

Achilles,  399  indicated  horse-power  less  than  tonnage,  or  5-722  indicated 
horse-power  driving  6-121  square  feet  of  mid-section,  14-322  knots. 

Duncan,  375  indicated  horse-power  less  than  tonnage,  or  3-341  indicated 
horse-power  driving  793  square  feet  mid-section,  13-388  knots. 

Orpheus,  257  indicated  horse-power  leas  than  tonnage,  or  1-445  indicated 
horse-power  driving  443  square  feet  mid-section,  12-449  knots. 

Wolverine,  280  indicated  horse-power  less  than  tonnage,  or  1-495  indi- 
cated horse-power  driving  448  squnre  feet  mid-section,  12-545  knots. 

Rattlesnahe,  93  indicated  horse-power  in  excess  of  tonnage,  or  1-798 
indicated  horse-power  driving 437  square  feet  mid-section,  13023  knots. 

Binaldo,  233  indicated  horse-power  in  excess  of  tonnage,  or  749  indicated 
horse-power  driving  278  square  feet  mid-section,  8-238  knots. 

Howe,  288  indicated  horse-power  in  excess  of  tonnage,  or4-524  indicated 
horse-power  driving  949  square  feet  mid-section,  13-565  knots. 

Danae,  813  indicated  horse-power  in  excess  of  tonnage,  or  2-100  indicated 
horse-power  driving  380  square  feet  mid-section,  13-384  knots. 

The  indicated  horse-power  of  the  Danae's  engines  has  not  been  worked 
out,  hut  it  is  here  taken  at  the  power  contracted  for,  and  the  figure  is 
expected  to  be  rather  in  excess  of  six  times  the  nominal  power.  Ne.\t  as 
to  the  beauty  of  form  of  a  vessel's  hull,  this  essential  qualification  is 
obtained,  or  generally  supposed  to  be  so,  not  by  the  meretricious  aid  of 
false  fixings  in  the  shape  of  figureheads  and  quarter-galleries,  but  by  the 
lines  of  curvature  of  a  vessel's  hnll  above  or  below  the  line  of  immersion. 


Old  ideas  on  this  subject,  however,  are  constantly  being  hustled  by  the 
phraseology  of  the  day  that  "beauty  must  necessarily  now  be  sacrificed  to 
efficiency  ";  simple  assertions  are  of  no  value  unless  backed  by  proofs,  and 
in  this  case  the  proof  seems  to  lie  the  contrary  way.  Taking  the  first  of 
our  ironclads — the  Warrior — as  an  example  of  be.iuty  of  form,  combined 
with  a  great  carrying  power  and  a  high  rate  of  speed,  v?hat  vessel,  as  an 
ironclad,  that  we  have  since  added  to  our  navy  in  which  the  modern  idea  of 
the  sacrifice  of  beauty  to  efficiency  has  been  fully  carried  out  can  be  said 
to  surpass  her  even  now,  on  all  the  points  of  her  qualifications  as  a  man- 
of-war  ? 

Ths  Dareae  herself,  in  the  rebuilding  of  her  force-body  while  on  the  stocks, 
and  the  substitution  of  fine  for  bluff"  lines  at  the  bows,  is  a  step  backwards 
from  ugliness  to  beauty.  The  change  has  not  been  made  radical  enough, 
however,  and,  although  she  stands  a  finger-post  on  the  road,  the  Danae  can 
never  lay  claim  to  being  a  handsome  vessel,  any  more  than  she  can  to 
possessing  a  rate  of  speed  due  to  the  power  of  her  machinery. 


NOTES  OF  ENGINEERING,  ETC.,  IN  SCOTLAND. 

Rail-way  Impeovement  at  Coatbeidge. 

The  North  British  Railway  Company's  line  at  Sunnyside  has  lately  under- 
gone important  changes.  To  suit  the  plan  of  theproposednew  line  to  Glasgow 
the  course  of  the  line  near  the  Sunnyside  Station  has  been  slightly  changed, 
and  for  the  purpose  of  doing  away  with  the  four  level  crossings  over  lines 
leading  to  the  various  works,  two  handsome  iron  bridges  have  been  laid 
over  the  railway,  and  the  roads  leading  to  Gartsherrie  and  Cumbernauld 
have  been  carried  over  these  bridges,  and  have  thereby  been  widened  and 
greatly  improved.  The  bridges  were  built  by  Messrs.  Blair  and  Gray, 
Clydesdale  Iron  Works,  Glasgow,  and  are  of  a  very  substantial  character. 
The  crossing  of  the  line  at  the  station  has  been  provided  for  by  a  hand- 
some malleable  iron  stairwaj',  erected  by  Messrs.  P.  and  W.  M'Lellan, 
Glasgow.  The  working  of  the  line  has  been  made  very  efficient  by  the 
erection  of  new  patent  signals  at  various  points,  and  the  entire  locality  has 
been  improved.  We  believe  that  a  commodious  new  station  for  Sunnyside 
has  been  planned,  and  when  it  is  completed  the  arrangements  for  passenger 
and  traffic  accommodation  at  Sunnyside  will  be  satisfactory  and  ser- 
viceable. 

Glasgow  Public  Libkaet. 

The  annual  meeting  of  the  subscribers  to  the  Glasgow  Public  Library 
was  held  in  the  Library-rooms,  Bath-street,  on  the  evening  of  the  2nd  ult., 
P.  Salmon  Faill,  Esq.,  in  the  chair.  The  Chairman  congratulated  the 
meeting  on  the  progress  of  the  library  during  the  past  year.  It  was 
shown  by  the  report  that  upwards  of  200  volumes  had  been  added  to  the 
library  since  last  October,  that  the  number  of  readers  had  very  greatly- 
increased  ;  and  that,  after  payment  of  all  expenses,  a  considerable  balance 
was  left  in  the  treasurer's  hands.  It  was  remarked  that  a  statement  of 
affairs  so  gratifying  had  not  for  many  years  been  made  in  behalf  of  this 
institution  ;  and  it  was  confidently  believed  that  the  efforts  of  the  curators 
to  place  this  library  on  a  basis  still  more  popular  than  heretofore  would 
continue  to  be  appreciated  by  the  community  at  large.  Special  facilities 
had  been  afforded  to  commercial  and  public  establishments  in  the  city,  and 
it  was  gratifying  to  state  that  the  experiment  of  opening  up  the  library  to 
the  wide  circle  of  readers  had  operated  very  favourably. 

The  Philosophical  Institution  Edinbuegh. 

The  arrangements  of  the  institution  for  the  coming  session  e.xhibit  a 
brilliant  array  of  lecturers  and  subjects.  Mr.  Lowe,  M.P.,  is  to  deliver 
the  opening  address.  Amongst  the  lecturers  arc  several  who  have  not 
hitherto  appeared  : — Mr.  Alexander  Herschell,  Sir  David  Wedderburn, 
Bart. ;  Mr.  Bearington  Atkinson,  and  Mr.  Nathaniel  Holmes,  of  London  ;  and 
Mr.  George  Grieg,  late  of  Marseilles ;  whilst  of  former  lecturers  there  are  Sir 
James  Lacaita,  Rev.  Dr.  Hanna,  Professor  Masson,  Mr.  George  Dawson, 
Mr.  Robert  Carruthers,  Dr.  Page,  Mr.  George  Baynham,  and  Dr.  W.  B. 
Hodgson.  Two  veteran  citizens  are  also  to  appear  as  lecturers,  nanielj-, 
Mr.  Adam  Black  and  Dr.  Wm.  Graham— Mr.  Black's  topic  being  a  "  Visit 
to  Spain,"  and  Dr.  Graham's,  "Scottish  Life  in  the  Early  Part  of  this 
Century."  The  various  subjects  of  the  lecturers  seem  to  have  been  selected 
with  much  judgment,  and  the  session  has  every  prospect  of  being  a 
successful  one. 

The  Windmillceoft  Dock,  Glasgow. 

On  the  11th  ult.,  the  iron  bridge  which  spans  the  entrance  to  the  Wind- 
raillcroft  Dock  was  swung  round  for  the  first  time  with  complete  success. 
The  structure  consists  of  three  main  longitudinal  lattice  garders,  measuring 
168ft.  in  length,  by  about  9ft.  in  depth.  These  are  connected  by  cross 
beams,  over  which  is  laid  a  double  roadway  for  carts  and  carriages,  the 
extreme  width  of  the  bridge  from  side  to  side  being  39ft.  A  passenger 
gangway,  supported  on  substantial  brackets,  runs  along  each  side  of  the 
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roadway,  from  which  each  gangway  is  separated  by  one  of  the  lattice 
girders.  The  bridge  is  poised  on  a  steel  pivot,  secured  in  massive  masonry, 
on  the  east  side  of  the  dock  entrance.  The  length  on  the  west  side  of  the 
pivot  being  greatly  in  excess  of  that  on  the  east  side,  a  counterpoise  is  pro- 
vided in  the  shape  of  a  mass  of  pig-iron.  "When  in  motion,  the  bridge  is 
carried  on  a  series  of  wheels,  working  on  circular  iron  plates  let  into  the 
masonry.  The  necessary  motive  power  is  supplied  by  a  hydraulic  engine 
with  cylinders  of  7|in.  diameter,  and  18in.  stroke.  The  bridge  having  been 
swung  back,  the  deepening  of  the  entrance  will  now  be  vigorously  prose- 
cuted, and  it  ig  expected  that  very  shortly  the  basin  will  he  opened  for  the 
reception  of  shipping. 

Trial  Trip  of  the  "Commercio  de  Paysaddu." 

On  the  2nd  ult.,  the  Commercio  de  Fai/saudu,  twin-screw  steamer,  built 
by  Messrs.  A.  and  G.  Inglis,  was  taken  down  the  river  for  trial.  The 
boisterous  state  of  the  weather  rendered  it  impossible  to  I'un  the  course 
between  Cloch  and  Cumbrae,  and  it  was  therefore  determined  to  test  the 
vessel's  speed  at  the  measured  mile  on  the  Gareloch.  The  results  there 
obtained  were  considered  highly  satisfactory,  the  speed  being  nearly  twelve 
miles  per  hour,  with  a  moderate  consumption  of  fuel  and  a  remarkable 
absence  of  vibration. 

Launch  of  the  "  Blonde  "  at  Port  Glasgow. 

Jlessrs.  Blackwood  and  Gordon  launched,  on  the  27th  of  September,  from 
their  building  yard  a  screw  steamer  of  the  following  dimensions  : — Length 
of  keel  and  forerake,  150  feet ;  breadth  of  beam,  22  feet ;  depth  of  hold,  11 
feet  G  inches  ;  tonnage  (builders'  measm-e),  352  tons.  On  leaving  the  ways 
the  steamer  was  nametl  the  Blonde.  Immediately  after  the  launch  the 
Slonde  was  towed  into  the  builders'  dock  alongside  of  their  j-ard  to  receive 
her  machinery,  and  she  is  now  nearly  finished  for  sea.  The  Blonde  is  built 
for  IMessrs.  Weatherly  and  Mead,  of  Loudon,  to  nm  in  concert  with  the  late 
Clyde  steamer  Blanche  as  pioneer  steamers  of  the  Anglo-French  Screw- 
Steamship  Gompanj',  trading  between  London  and  Dunkirk. 

Launch  of  the  "  Kinfauns  Castle  "  at  OvERNE^VTON. 

Messrs.  Charles  Connell  and  Co.  launched,  on  the  1st  ult.,  from  their  yard 
a  finely-modelled  composite  clipper  ship  of  y20  tons  (builders'  measure), 
built  to  obtain  Lloyd's  highest  class  for  composite  ships.  She  was  named 
the  Kinjauns  Castle  as  she  left  the  ways.  She  has  been  built  to  the  order 
of  Messrs.  Thomas  Skinner  and  Co.  for  the  East  India  trade,  and  is,  we 
understand,  the  seventh  ship  built  by  Messrs.  Connell  for  this  firm. 

Launch  of  the  "  Takaguy  "  at  Whiteinch. 

Messrs.  Aitken  and  Mansel  launched,  on  the  2Gth  of  September,  a  hand- 
some twin-screw  steamer  of  about  550  tons  b  m.,  her  dimensions  being  175ft. 
by  25ft.  by  15ft.  The  Taraguy,  as  she  was  named  by  Mrs.  Edward  Arthur, 
of  Bristol,  and  her  sister  vessel  the  Ooya,  have  been  built  to  the  oi'der  of 
Messrs.  James  Dalglish  and  Co.,  of  Liverpool,  for  the  Parana  Steam  Naviga- 
tion Company,  Buenos  Ayres,  and  have  been  constructed  imder  the  superin- 
tendence of  Captain  Hunter,  the  manager  of  the  company.  These  vessels 
are  built  with  spar  decks,  and  have  commodious  and  handsome  passenger 
accommodation,  in  addition  to  large  hold  capacity.  They  will  be  propelled 
by  twin-screws  to  suit  the  limited  draft  required  in  inland  river  navigation, 
and  will  be  fitted  with  inverted  cylinder  geared  condensing  engines  of  90- 
horse  power  nominal,  by  James  Aitken  ond  Co.,  Cranstonhill. 

Lau.vch  of  the  "Berlin"  at  Greenock. 
Jlessrs.  Caird  and  Co.  launched,  on  the  1st  ult.,  from  their  yard  a  fine 
screw  steamer  of  the  following  dimensions : — Length  of  keel  and  forerake, 
285  feet ;  breadth  of  beam,  39  feet ;  depth  of  hold  to  main  deck,  23  feet ; 
to  spar  deck,  30  feet:  tonnage,  2,128  b.m.  The  vessel,  which  is  intended 
for  the  Bremen  and  Baltimore  service,  was  named  Berlin,  and  is  now  being 
fitted  with  engines  of  300  nominal  horse-power. 

Launch  of  the  "Tigre"  at  Port  Glasgow. 
Messrs.  Robert  Duncan  and  Co.  have  launched  from  their  yard  a  fine 
twin-screw  steamoi',  named  the  Tigre,  of  the  following  dimensions  : — Length, 
180  feet ;  breadth,  25  feet  G  inches  ;  depth,  9  feet  G  inches ;  gi-oss  tonnage, 
330  register,  and  570  b.m.  The  Tigre  is,  we  understand,  intended  for  the 
passenger  traffic  on  the  Paraguay  river,  Monte  Video.  After  the  launch 
she  was  towed  down  to  Greenock  to  have  her  engines  put  on  board  by  Jlessrs. 
Rankin  and  Blaokmore,  of  the  Eagle  Foundry. 

Launch  of  the  "  Lochktan  "   at  Rothsay. 

Mr.  M'Lay  launched,  on  the  28th  of  September,  a  beautiful  schooner- 
rigged  vessel,  named  Lochryan,  of  about  65  tons  register.  She  is  owned  by 
Mr.  Jl'Caig,  banker,  Stram-aer,  and  is  intended  for  the  coasting  trade. 

Recent  Shipbuilding  Contracts. 

Amongst  shipbuilding  conti'aets  taken  at  the  end  of  September  we  find  it 
mentioned  that  Messrs.  Robert  Steele  and  Co.,  Greenock,  have  entered  into 


a  contract  to  build  two  iron  ships  of  800  tons  each,  for  Messrs.  James 
Richai'dson  and  Co.,  Glasgow  ;  Messrs.  Robertson  ond  Co.,  Greenock,  a  new 
iron  tug  steamer  for  the  Glasgow  and  Greenock  Shipping  Company.  We 
also  understand  that  J.  H.  Carmichael,  Esq.,  Greenock,  has  just  contracted 
with  Messrs.  Barclay  and  Curie,  Glasgow,  for  an  iron  ship  of  1,200  tons. 

Shipbuilding  on  the  River  Cart. 

We  understand  that  an  impetus  is  about  to  be  given  to  shipbuilding  on 
the  Cart  by  the  opening  of  an  extensive  iron  boatbuilding  establishment  on 
the  Side  of  the  i-iver  Cart,  near  Nethercommon,  Paisley.  It  is  said  that  the 
new  yard  will  extend  to  about  four  imperial  acres,  and  that  a  large  number 
of  hands  will  be  emploj^ed.  Carpenters'  workshops  and  sheds  are  in  course 
of  erection  on  the  gi'ound.  It  may  here  be  mentioned  that  some  few 
years  since,  during  the  time  that  JNIessrs.  Blackwood  and  Gordon's  establish- 
ment was  on  the  Cart,  some  of  the  smartest  river  steamers  on  the  Clyde 
were  built  on  the  banks  of  the  Paisley  river. 

New  Steam  Ships  for  the  Peninsular  and  Oriental  Cojepany. 

The  Bangalore  and  Sumatra,  recently  built  for  the  Peninsular  and 
Oriental  Company  by  Messrs.  William  Denny  and  Brothers,  have  proved 
the  fastest  ships  of  the  magnificent  fleet  to  which  they  belong.  The  Ban- 
galore, on  her  last  trip  home  from  Gibraltar,  made  an  exceedingly  good  run, 
and  intelligence  was  received  here  recently  of  her  arrival  out  again  at 
Gibraltar  from  Southampton  in  three  days  nineteen  hours  and  forty  minutes, 
being  an  average  speed  on  the  run  of  12j  knots  an  ho\u-,  and  the  fastest  run 
on  record.  The  Sumatra,  which  at  her  trial  trip  last  week  attained  on  four 
runs  an  average  speed  of  l-f  knots  an  hour,  made  the  run  from  the  Clyde  to 
Southampton  in  forty-two  hours,  being  nearly  nine  hours  less  than  was 
taken  by  the  Bangalore,  so  that  the  future  pei'formances  of  this  latter  ship 
will  be  looked  for'ward  to  with  interest. 

The  Collision  in  Belfast  Lough. 

A  short  time  since  the  divers  succeeded  in  recovering  the  mail 
bags  which  were  on  board  the  Wolf.  The  letters  and  papers  were  delivered 
in  Glasgow,  wot,  of  course,  but  on  the  whole,  little  the  worse  for  their  sub- 
mersion. Portions  of  the  cargo  have  also  been  recovered,  and  it  is  con- 
fidently expected  that  the  great  bulk  of  the  goods  on  board  will  be  brought 
up.  It  appears  that  the  steamer  lies  in  the  fairway  up  the  lough,  with  her 
head  to  tlae  North-  The  bottom  is  very  level,  consisting  of  mud,  sand,  and 
shingle,  and  the  vessel  sits  quite  upright.  The  place  is  liable  in  certain 
winds  to  a  considerable  sui'faoe  swell,  but,  as  the  steamer  is  in  such  deep 
water,  practical  men  do  not  think  she  can  take  any  additional  damage  if  she 
w-ere  to  lie  as  at  present  during  the  w-inter.  In  the  attempt  to  raise  her  the 
appliances  used  by  Messrs.  Harland  and  Wolfe  at  the  wreck  of  the  Earl  of 
JDublin  will  probably  be  brought  into  requisition. 

Total  Numbee  of  Vessels  Launched   on   the   Clyde   during  the 
Month  of  September. 

The  total  number  of  vessels  launched  on  the  Clyde  during  September 
was  fourteen,  the  total  tonnage  being  8,366  tons.  Of  the  fourteen  vessels 
launched  seven  were  steamers,  all  of  iron,  four  being  screws  and  three 
paddle  steamers.  Of  the  seven  saihng  vessels,  four  w-ere  iron  built,  two 
wood,  and  one  (by  Mr.  Lawrie,  Whiteinch)  composite. 


SHIPBUILDING   AND   MARINE   ENGINEERmG  IN  IRELAND. 

Foremost  amongst  the  shipbuilding  and  engineering  firms  in  Ireland 
stands  that  of  Messrs.  Harland  and  Wolff,  Queens  Island,  Belfast,  who  have 
built  fifteen  vessels  for  one  English  firm,  that  of  the  Jlessrs.  Bibby  and  Co., 
of  Liverpool,  whom  it  is  generally  admitted  possess  one  of  the  finest  tieets 
of  steamships  of  any  mercantile  firm  in  the  w-orld :  the  latest  addition  to 
their  fleet  was  launched  by  Jlessrs.  Harland  and  Wolf,  on  the  31st  August 
last,  the  vessel  was  named  the  Illyrian,  and  is  a  sister  ship  to  the  Iberian, 
launched  from  the  same  yard  on  the  -ith  of  Jime,  and  the  Istrian,  launched 
on  the  10th  of  !March.  These  three  magnificent  steamships  take  rank 
amongst  the  largest  class  of  vessels,  being  each  401ft.  in  length,  37ft. 
breadth  of  beam  ;  register  tonnage  2,877  tons  gross,  and  upwards  of  4,000 
tons  burthen.  The  Illyrian  takes  the  20  years'  class  on  the  Liverpool 
registry.  The  engines  and  machinery  have  been  supplied  by  Messrs.  Jas. 
Jack  and  Co.,  of  Liverpool. 

The  Raising  of  the  "Wolf." 

^Messrs.  Harland  and  Wolf,  shipbuilders  and  engineers,  Belfast,  are  to 
fm-nish  the  appliances  for  raising  the  Wolf.  Although  there  is  no  special 
novelty  in  these,  it  is  worthy  of  notice  that  they  will  consist  of  the  same 
wrought-iron  tanks,  etc.,  as  were  successfully  employed  by  this  firm  for 
floating  the  Earl  of  Dublin. 
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REVIEWS  AND  NOTICES  OF  NEW  BOOKS. 


The  Ussential  ^Elements  of  Practical  Meclianica,  based  on  the  Principle  of 

Work,  designed  for  Engineering  Students.  By  Otjter  Byene. 
This  book  is  intended  to  assist  that  class  of  persons  who  have  neither  the 
time  nor  the  education  to  work  out  mathematical  problems  for  themselves, 
also  to  bring  out  the  various  results  in  "units  of  work,"  and  which,  in 
order  to  distinguisli  them  from  ordinary  numbers,  are  printed  in  block 
figures.  Many  of  the  various  problems  in  mechanics  are  worked  out  simply 
and  wt'll.  but  the  author  is  unfortunately  the  inventor  of  a  system  which 
he  calls  "dual  arithmetic,"  and  which,  especially  in  the  latter  part  of  the 
•work,  is  brought  into  competition  with,  and  substituted  for,  common 
arithmetic,  until  the  object  of  the  work  is  entirely  destroyed.  We  notice, 
also,  some  inaccuracies  in  the  book,  as,  for  instance,  the  method  of  calcu- 
lating the  slip  of  the  screws  (page  314),  which,  in  the  example  quoted, 
■viz. — speed  of  vessel,  18  knots;  revolutions  of  screw,  60  per  minute; 
pitch,  sort. — he  makes  out  to  be  12  per  cent. 


A  Treatise  on  the-  Strength  of  Materials.  By  Peter  Bahlow.  P.R.S., 
revised  by  his  Sons,  P.  W.  Baelow,  F.R.S.,  and  W.  H.  Baklow,  F.R.S  , 
and  edited  by  Wm.  Httmbee,  Assoc.  Inst.  C.E. 

The  sixth  edition  of  this  well-known  work  has  undergone  considerable 
improvement,  and  has  been  brought  down  to  the  present  date  by  the 
addition  of  a  summary  of  various  experiments,  by  Hodgkinson,  Fairbnirn, 
and  Kirkaldy.  When  the  first  edition  of  this  work  was  published,  fifty 
years  ago,  comparatively  little  was  known  regarding-  the  strength  of  iron, 
but,  by  the  additions  above  mentioned,  that  deficiency  has,  in  a  great 
measure,  been  supplied.  A  few  things  which  would  now  be  considered  out 
of  date  have  been  omitted,  and,  although  there  is  still  something  rather 
old-fashioned  looking  about  some  parts  of  the  work,  it  must  be  acknow- 
ledged that  it  is  one  of  the  first  books  of  reference  in  existence. 


Practical  TJydraidics.     By  Thomas  Box.     London :  E.  and  F.  N.  Spon 

This  work  consists  of  a  series  of  rules  and  tables  for  calculating  the  ilow 
of  water  through  pipes,  and  also  in  open  cuttings  or  rivers.  It  is  very 
complete  and  carefully  arranged,  and  gives  unusual  focilitv  for  the  solution 
of  questions  which  occur  in  the  dally  practice  of  engineers. 


Long-span  Hailway  Bridges.    By  H.  Bakee.    London  :  E.  and  F.  N.  Spon. 

Is-  this  work  the  author  has  investigated  the  various  merits  of  different 
well-known  systems  applied  in  the  construction  of  girders,  more  especially 
when  required  for  bridges  of  long  span,  by  which  term  he  means  anything 
over  300 ft.  The  investigations  are  simple  and  practical;  the  diagram  of 
gross  weight  per  foot  run  of  the  various  systems  illnstrating  at  a  glance 
the  result  of  bis  calculations.  The  book  is  very  carefully  got  up,  and  the 
plates  are  especially  clear  and  distinct. 


The    Designing    and    Construction  of  storage    Reservoirs.     By   AETiirE 
Jacobs.    London  :  E.  and  F.  N.  Spon. 

This  is  a  reprint  of  a  paper  read  before  the  Society  of  Engineers,  when 
it  was  awarded  the  Society's  premium.  It  has  internal  evidence  of  great 
care  being  betowed  upon  the  subject,  and  the  various  rules  .given,  com- 
bined with  some  excellent  plates,  illustrating  many  of  the  large  works  of 
this  description  at  present  in  existence,  will  be  found  very  useful. 


NOTICES  TO  COKEESPONDENTS. 


In  the  recent  session  of  Parliament  the  directors  of  the  Great  Western 
Railway  were  limited  in  their  number  to  sixteen.  They  are  Sir  Daniel 
Gooch,  Bart.,  M.P.,  London.  Chairman  ;  Mr.  Charles  Alexander  Wood, 
London,  Depnty-Cliairman  ;  Mr.  Richard  Bassett,  Cardiff;  Mr.  Francis 
L.  Dlllwyn,  M.P.,  Swansea:  Mr.  William  C.  King,  Bracknell,  Berks; 
Mr.  Edward  Leeniing,  Richmond;  Mr.  Richard  Michell,  London;  Mr. 
.lohn  W.  Miles,  Bristol;  the  Hon.  Frederick  0.  B.  Ponsonhy,  London; 
Mr.  Christopher  R.  M.  Talbot,  M.P.,  Margam  Park,  South  Wales;  ]\Ir. 
Rowland  .1.  Venables,  Oswestry ;  Mr.  Edward  Wanklyn.  Slough :  Sir 
W.  W.  Wynn,  Bart.,  M.P.,  Wynnstay  ;  and  Mr.  Edward  Smith,  Sheffield. 
These  are  evidently  names  of  reputable  men  ;  but  we  do  not  pretend  to 
know  who  docs  the  work,  which  can  be  done  well  only  by  constant, 
diligent  attention  and  a  clear  understanding. 


LATEST   PRICES   IN  THE   LONDON   METAL  MARKET. 

COPPER. 

Best  selected,  per  ton    

Toufh  cake  and  tile  do 

79 

77 
80 
83 
85 
70 
84 
0 
0 

0 
0 
0 
0 
0 

21 
21 

28 

96 
97 
99 
92 
90 

1 

1 
1 
1 
1 
1 
13 
12 

6 
6 
7 
7 
7 
8 
9 
3 
4 
5 
6 
5 
10 
10 
2 
2 
2 
5 
11 
7 

14 
15 
16 
17 
6 

19 
20 
21 
20 
20 
20 
27 
23 
19 

From 
s. 

0 
0 
0 
0 
0 
0 
0 

1 

0 

0 
0 
0 
0 
0 

2 
12 

0 

0 
0 
0 
0 
0 

7 
13 

5 
11 

3 

9 
10 
10 

10 
10 

0 
10 
10 
10 

5 
15 

0 
15 
10 
10 

2 

5 
15 

9 

6 
10 

0 

0 

5 

10 

0 

0 

17 

12 
0 

15 
0 

10 

15 
0 
0 

10 

d. 
0 
0 
0 
0 
0 
0 
0 
0 
lU 

9 

8i 
lOi 

7i 

7 

6 
6 

0 

0 
0 
0 
0 
0 

6 
6 
6 
6 
6 
6 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 
9 
6 
6 
0 
0 
0 

0 
0 
0 
0 
0 

6 
0 
0 
0 
0 
0 
0 
0 
0 

a 
80 
78 
81 

71 

85 

0 

0 
0 

0 

" 

93 
91 

1 

1 
1 
1 
1 
1 

» 

7 
8 
9 
9 
10 
4 
5 
6 

6 
10 

3 

2 
5 

12 

7 

15 
23 

20 
21 
30 

To 

6 
0 
0 

0 
0 

1 
1 

0 
0 

0 
>1 

u 

10 

9 
15 

7 
13 

4 
10 

10 

10 

10 

12 

0 

5 

0 

0 

■   0 
5 

'i 

7 
15 

0 
10 

15 
0 

» 

15 
5 
0 

0 
0 

Sheathing  and  sheets  do 

0 

Boltsdo 

Bottoms  do 

Old  (exchange)  do 

0 

Burra  Burra  do 

0 

Wire,  per  lb .    .    . 

n.v 

Tubes  do 

0 

BRASS. 
Sheets,  per  lb 

10 

Wire  do 

9V 

Tubes  do 

11 

Yellow  metal  sheath  do 

Sheets  do 

SPELTER. 
Foreign  on  the  spot,  per  ton     

Do.  to  arrive  

ZINC. 
In  sheets,  per  ton  

TIN. 
English  blocks,  per  ton 

»> 

Do.  bars  (in  barrels)  do 

Do.  refined  do 

Banca  do 

0 

Straits  do 

n 

TIN    PLATES.* 
IC.  charcoal,  1st  quality,  per  box    

6 

IX.  do.  1st  equality  do 

fi 

IC.  do.  2nd  quality  do 

6 

IX.  do.  2nd  quality  do 

IC.  Coke  do 

6 

IX.  do.  do 

6 

Canada  plates,  per  to4i 

Do.  at  works  do 

" 

IRON. 

Bars,  W'clsh,  in  London,  per  ton    

Do.  to  arrive  do 

Nail  rods  do 

0 

Stafford  in  London  do 

Bars  do.  do. 

0 
0 

Hoops  do.  do 

Sheets,  single,  do 

Pig  No.  1  in  Wales  do 

Refined  metal  do 

Bars,  common,  do 

6 
0 
0 
0 
0 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

0 

Do.  Swedish  in  London  do. 

To  arrive  do 

0 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

G 

Do.  No.  3  and  4  f.o.b.  do 

Railway  chairs  do 

0 
0 

Do.  spikes  do 

0 

Indian  charcoal  pig  in  London  do 

STEEL. 

Swedish  in  kegs  (rolled),  per  ton 

Do.  (hammered)  do 

0 

>» 
0 

Do.  in  faggots  do 

English  spring  do 

0 

QriCKsiLVEE,  per  bottle 

LEAD. 

English  pig,  common,  per  ton 

Ditto.  L.B.  do 

Do.  W.B.  do 

'* 

Do.,  ordinary  soit,  do.f 

Do.  sheet,  do.                

0 

Do.  red  lead  do 

0 

Do.  white  do 

0 

Do.  patent  shot  do 

Spanish  do 

" 

*  At  tho  works  Is.  to  Is.  6d.  per  box  less. 

t  A  Derbyshire  quotation,  not  generally  I;nown  in  the  London  market. 
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NOTES  AND  NOVELTIES. 


MISCELLANEOUS. 

DKAin  OF  THE  I.vvEXTOR  OF  THE  Sewing  MicniXE.— All  Amci-icau  papor  announces 
the  death  of  Klias  Howe,  .iun,,  the  inventor  of  the  sewinij  machine,  on  tlie  3vd  ult.,  in 
the  midst  of  liis  family  and  friends  at  Bridgeport,  Connecticut.  Elias  Howe  was  born 
181i),  at  Spencer,  in  Jlassachusetts.  It  was  at  Boston,  in  the  shop  of  Ari  Davis,  where 
he  first  tiiouprht  of  the  sewing  maciiine.  Poverty  for  some  time  prevented  tiie  develop- 
ment of  his  ideas,  hut  in  18U  he  succeeded  in  convincinir  a  friend  with  some  means  of 
the  feasibility  of  his  conception.  In  April,  13-1-5,  he  sewed  a  seam  with  his  machine,  and 
by  May  of  the  same  year  he  had  completed  his  work. 

.Steam  Geiteeation"  axd  Sjeoke  Pketeution". — A  series  of  experiments  to  decide 
these  important  questions  have  been  going  on  durins  the  past  eighteen  months,  under 
ihe  direction  of  the  late  Dr.  Richardson,  of  Xewcastle,  and  3Ir.  L.E.Fletcher,  chief 
engineer  to  ihe  Association  for  preventing  Steam  Boiler  Explosions.  These  experiments 
are  conducted  on  a  large  scale,  and  the  expenses  have  been  borne  by  the  South  Lancashire 
and  Cheshire  Coal  AssOv.'iation.  Although  the  experiments  are  not  yet  completed,  being 
still  in  daily  progress,  they  demcnstrate  the  correctness  of  the  position  which  we  have 
often  been  Vailed  on  to  take,  in  relation  to  these  very  questions,  namely,  that  the  forma- 
tion of  smoke  may  be  entirely  prevented,  without  any  diminution  of  the  evaporative 
efficiency  of  the  coal,  hy  careful  firing  alone,  whilst  economy  is  promoted  at  same  time. 

An  insutficiently-balanced  travelling  crane,  erected  at  Pembroke  Dockyard  for  raising 
the  heavy  iron  armour-plates  round  the  stern  of  H.M.S.  Pf(ie/o/>e,  toppled  over  and  fell 
about  -toft,  into  the  dock.  Unfortunately,  three  men  were  killed  and  two  were  severely 
injured. 

An  "eccentric  pump"  is  said  to  be  invented  by  Messrs.  Wilson  and  Hall,  who  are  work- 
men in  the  employ  of  Messrs.  Hawthorn,  of  Newcastle.  The  bore  was  3i-in.,  and  raised 
— by  hand— 10  gallons  per  minute.  AVhen  worked  by  a  steam-engine,  and  with  a  ajin. 
pipe  attached,  it  raised  47  gallons  in  27  seconds,  and  projected  the  fluid  to  an  altitude  of 
61  feet.  We  shall  certainly  hear  more  of  such  a  pump,  as  it  operates  in  "  the  absence  of 
valves,"  if  there  be  "no  mistake"  about  it. 

We  near  that  the  Dowlais  Iron  Company  has  purchased  for  £10,000  the  exclusive  right 
of  working  Bessemer's  patent  in  Glamorganshire. 

Education. — We  learn  from  the  report  of  Mr.  Baker,  who  is  a  factory  inspector,  that 
there  are  upwards  of  3,000  working  children  at  school  in  the  Potteries,  with  a  marked 
etfeet  on  their  habits  and  deportment.  These  have  all  been  put  to  school  since  1st 
January,  IStio,  and  there  is  no  complaint  of  their  being  now  compelled  to  attend  school, 
as  Mr.  B.  adds,  a  "  proof  of  the  compatibility  of  labour  with  education." 

During  the  civil  war  in  America  an  ingenious  and  ecinoraical  method  was  adopted 
for  getting  water  for  the  troops.  It  has  recently  been  repeated  with  similar  success.  It 
consists  of  a  IJin.  iron  pipe  about  12ft.  long,  and  brought  to  a  point  at  one  end.  The 
pointed  wh.ch  is  also  the  lower  end,  is  perforated  with  holes  to  about  lOin.  up  from  the 
point.  A  moveable  iron  clamp  is  fitted  to  the  pipe,  and  a  561b.  pound  weight  is  raised 
and  allowed  to  fall  on  the  damn,  to  drive  the  pipe  into  the  ground.  The  earth, 
sand,  &,(:.,  that  enters  the  pipe  by  the  holes  are  easily  removed  by  the  pump  when  the 
point  enters  water.  The  coarser  sand  or  pebbles  now  surround  the  perforations,  and 
filter  the  water  before  entering  the  pipe  to  be  pumped  up.  The  surface  drainage  may 
thus  be  shut  oft',  and  the  water  comes  up  cool  and  fresh.  The  cost  of  sinking  such  a 
well,  loft,  deep,  need  not  exceed  £5. 

A  JsEW  Ships'  Compass  bt  the  Eaf.!,  of  Caithness. — .\  compass  on  a  new  principle 
has  been  recently  patented  by  the  Earl  of  Caithness.  The  details  of  the  invention  are 
distinguished  by  their  simplicity,  and  are  such  as  will  be  calculated  to  he  of  the  greatest 
importance  to  seafaring  men.  The  compass  was  tested  on  board  the  new  Cunard  steamer 
the  Russia  upon  the  occasion  of  her  recent  trial,  and  the  result  was  in  the  highest 
degree  to  show  its  great  superiority  to  that  now  in  use.  In  aildition  to  its  chief  recom- 
mendation of  simplicity,  it  possesses  other  important  features  deserving  ol  notice,  such 
as  its  not  being  affected  by  those  influences  that  produce  motion  in  other  compasses,  the 
absence  of  the  pendulum,  &c.  We  understand  one  of  our  eminent  makers  of  com- 
passes is  about  going  into  the  manufacture,  on  a  large  scale,  of  this  new  compass. 

London  to  Chebboukg. — A  line  of  steam  vessels  that  has  been  now  for  some  time 
established  between  Poole,  on  the  south  coast  of  England,  and  Cherbourg,  on  the  north 
coast  of  France,  have,  by  a  fresh  arrangement  on  the  part  of  the  company  to  which  they 
belong,  now  made  Southsea,  Portsmouth,  as  their  last  point  of  departure  from  the  English 
coast  for  the  great  French  port,  and  the  first  port  of  call  on  their  return  to  the  English 
coast.  Cherbourg  is  thus  brought  within  eleven  hours'  passenger  communication  with 
London,  and  at  an  extraordinarily  low  rate  of  fares.  The  voyage  to  and  from  the  coasts 
of  the  two  kingdoms  by  this  route  is  at  the  present  season  made  weekly;  and,  although 
the  boats  as  yet  have  only  made  three  passages  each  way,  a  fair  number  of  passengers 
have  been  carried,  and  considerable  freights  of  sheep,  pigs,  poultiy,  eggs,  butter,  &e., 
brought  over  from  the  Normandy  dairy  farms. 

Cr.iTiCAL  State  of  the  Dvkes  in  Holland.— Alarming  rumours  are  in  circulation 
in  Antwerp.  It  is  asserted  that  the  wcirage  of  the  eastern  branch  of  the  Scheldt,  in 
altering  the  cour.se  of  the  river,  has  acted  in  a  disastrous  manner  on  the  dykes.  They  are 
menaced  on  several  points  and  they  must  all  be  straightened— an  immense  labour,  wiiich 
■will  cost  millions,  and  perhaps  cannot  be  finished  in  time  to  prevent  a  disaster.  If  this 
is  true  the  unforeseen  result  of  the  works  on  the  Scheldt  would  show  that  the  Dutch 
engineers  were  right. 

The  low  stage  of  water  on  the  Ohio  river  is  making  coal  a  scarce  article  in  Cineinnatti, 
Louisville,  and  other  cities.  It  is  stated  that  several  of  the  largest  manufacturing 
establishments  in  New  Albany,  Indiana,  will  have  to  suspend  operations  within  the  next 
three  or  four  weeks,  unless  they  are  able  to  replenish  their  stocks  of  coal. 

From  the  Noeih. — Messrs.  Wighara,  Richardson,  and  Co.  have  completed  a  large 
order  for  iron  buoys,  for  the  London  Trinity  House,  aud  they  are  completing  a  powerful 
tug  for  the  Commissioners  of  Northern  Lights.  Messrs.  C.  Mitchell  and  Co,  have  com- 
pleted a  steamer  of  1,000  tons,  named  the  Capella,  which  will  trade  with  passengers  and 
goods  between  London  and  Hamburg.  Messrs.  Hepple  have  contracted  with  the  Kiver 
Tyne  Commissioners  to  build  a  new  fioating  ferry  for  Shields. 

TELEGRAPHIC    ENGINEERING. 

The  Prassian^  Government  proposes  to  teach  the  army  the  management  of  the 
telegraph. 

The  Atlantic  Telegraph  Tariff. — The  chairman,  at  a  recent  meeting,  said  "it  was 
now  proposed  to  allow  a  message  of  ten  words  for  £5  os.,  giving  in  five  for  name  and 
address,  and  if  the  alterations  were  successful  it  would  only  pave  the  way  to  still  further 
reductions  in  the  interest  of  the  public." 

RAILWAYS. 

The  decision  of  the  Government  to  land  the  West  India  mails  at  Plymouth,  must 
reduce  the  risks  of  the  Channel,  which  are  many  and  great,  and  improve  the  resources 
of  the  Great  Western,  Bristol  and  Exeter,  and  the  South  Devon  Railway. 


ACCIDENTS. 

An  accident  recently  deprived  a  boiler-maker  of  life.  Ho  had  repaired  a  boiler,  aud 
had  got  up  steam  to  test  his  work,  when  a  leak  was  seen  to  issue  from  a  cement  joint  of 
the  steam  pipe.  He  attempted— what  no  engineer  would  have  attempted  on  a  cement 
joint  with  the  steam  up— to  caulk  it,  which  loosened  the  cement,  and  the  steam  blew  it 
into  his  face  with  a  force  that  drove  him  several  yards.  He  was  much  scalded,  and 
taken  up  a  corpse.  His  name  was  John  Blackburn,  aged  46  years,  and  had  worked  at 
Maudslay's,  Lambeth. 

DOCKS,  HARBOURS,  BRIDGES. 
The  Peojectfd  Harbour  Improvements  at  Aberdern. — The  Aberdeen  Harbour 
Commissioners  have  recently  deciiled  that  the  professional  advice  of  Mr.  Hawkshaw.C.E., 
and  Mr.  Abernethy,  C.E.,  should  be  obtained  before  finally  approving  of  the  new  works 
suggested  by  their  own  engineer,  Mr.  W.  Dyce  Cay,  C.E.,  and  of  which  mention  was  made 
in  a  former  number.  These  gentlemen  have  agreed  to  visit  the  "  Granite  City"  on  an 
early  day. 

Adoption  of  Messrs.  Bell  and  Miller's  Report  on  the  River  Ribblb. — The 
report  prepared  by  Messrs.  Bell  and  Miller,  the  eminent  civil  engineers  in  this  city,  has 
been  adopted  by  the  Corporation  of  Preston.  It  is  proposed  to  expend  a  sum  of  £.50,000 
on  improvements  of  the  River  Ribble,  so  as  to  render  it  navigable  for  vessels  of  large 
size,  and  in  the  construction  of  wet  docks. 

It  appears  that  the  harbour  of  Dundee  is  filling  up  fast.  The  Commissioners  have 
furnished  dredgers,  and  only  want  the  punts  necessary  for  receiving  and  removing  the 
silt  when  dredged  It  must  be  false  economy  to  do  such  things  by  halves.  At  Aberdeen, 
no  less  than  19,156  tons  have  been  dredged  from  the  bar  there  during  the  past  month, 
and  disposed  of  in  the  usual  mauner. 

"  Some  interesting  statistics  were  educed  from  the  experience  of  the  trustees  of  th^ 
Clyde  navigation,  at  their  meeting  in  Glasgow  on  the  3rd  ult.  The  quantity  of  materia' 
dredged  this  year  amounts  to  "02,.30S  cubic  yards,  and  the  cost  of  dredging  and  depositing 
is  0'176d.  per  yard.  In  the  previous  year  it  was  8'183d.,  and  the  quantity  560,176  cubic 
yards.  The  dredging  this  year  is  75'4  cubic  yards,  per  hour's  work,  against  71'1  yards 
in  1865,  and  47  yards  in  1861.  The  revenues  of  the  trust  have  increased  from  £37,643  in 
1-.37,  to  £131,892  in  ls63.  The  revenue  of  the  month  of  August  last  is  £1,362  in  excess 
of  the  corresponding  month  of  last  year.  A  committee  was  appointed  to  take  the 
necessary  steps  for  providing  a  graving  dock.  .The  trustees  possess  the  necessary  ground 
and  the  estimated  expense  is  £60,000. 

The  date  now  fixed  for  opening  the  Suez  Canal  is  October,  1869.  The  expenditure  on 
the  works  during  the  past  year  amounts  to  £2,520,000,  in  round  numbers. 

MINES,  METALLURGY,  &c. 

The  Poltphant  Stone. — There  is  a  stone  raised  under  this  name  in  Cornwall,  which 
can  be  cut  by  a  handsaw  with  ease,  when  first  raised,  and  hardens  in  time.  It  occurs  of 
a  neutral  grey  colour,  and  also  of  a  green  with  red  spots.  It  is  admired  by  architects 
for  its  chromatic  ett'ects. 

Tin  Plates.— Thin  as  "a  sheet  of  tin  "  may  be,  we  all  know  that  it  is  three  thick- 
nesses of  metal.  The  body  is  of  iron,  of  good  quality,  or  the  "  tin  "  will  break,  when  it 
should  only  bend.  To  clean  the  sheet  of  iron  so  that  the  melted  tiu  can  adhere  to  its 
surfaces,  it  is  dipped  in  acids,  passed  througn  a  furnace,  and  the  oxide  cleansed  oft"  by 
manual  labour.  We  need  not  linger  on  details  now,  but  proceed  to  notice  an  asserted 
improvement  claimed  for  Mr.  T.  F.  I^irsons,  of  Maindee.  The  plates  are  passed  belween 
cast-iron  rolls  to  produce  a  bright  face  and  remove  all  blemishes.  The  acids,  the  furnace, 
and  the  manual  labour  for  cleansing  are  thus  superseded,  whilst  the  economy  must  be  as 
evident  as  the  fact.  But  we  do  not  vouch  fir  the  fact  in  the  absence  of  experience, 
which  can  be  quickly  obtained  in  any  tin-work.  Therefore  we  invite  further  infonnatiok 
on  this  snbjeet. 

A  Letter  from  Carson  Citj,  Nevada,  dated  2Sth  ult.,  says  : — "  All  over  the  state  dis- 
coveries are  being  made  of  rich  silver-bearing  lodes,  many  of  which,  in  the  estimation  of 
the  proprietors  at  least,  rival  the  '  Comstock,'  and  we  wait  now  only  the  construction  of 
the  great  overland  railroad  through  the  state  to  cheapen  transportation,  and  thus  reduce 
the  expense  of  developing  our  mines,  to  enjoy  the  prosperity  which  we  have  had  so  long 
in  prospect." 

Rock  crystal,  of  very  flne'quality,  has  been  discovered  in  Arkansas.  Rock  crystal  is 
described  as  the  purest  vitreous  v.iriety  of  quartz,  and  includes  pure  regularly-formed 
crystals  of  quartz,  their  most  usual  form  being  that  of  hexagonal  prisms,  surmounted 
by  pyramids.  In  the  United  States  it  was  first  discovered  in  Herkimer  county.  New 
York,  aud  afterwards  in  London  count.v,  ^'irginia,  and  in  the  State  of  \ermout  and 
other  localities. 

The  Cleveland  Iron  Trade. — The  make  of  pig  for  the  quarter  ending  September  30 
showed  an  increase  upon  the  previous  quarter  of  Ji),133  tons,  while  there  was  a  decrease 
in  makers'  stocks,  notwithstanding  the  increase  in  the  make,  of  7,242  tons.  The  demand 
for  pig  iron  for  Belgium  and  France,  as  compared  with  the  shipments  in  the  early  part  of 
the  year,  continues  limited.  In  foundry  work  there  is  not  much  fresh  business  reported, 
although  the  various  works  are  tolerably  busy.  The  demand  for  rails  continues  steady, 
and  it  is  ssid  thiit  a  further  large  order  for  Holl.ind  has  been  placed  in  the  district.  Tlie 
mills  and  foiges  are  busy  on  this  description  of  work,  and  heavy  shipments  will  be  made 
to  Riga  sud  Cronstadt  until  t*he  navigations  close.  _  Alarge  quantity  of  railway  materiel 
is  also  being  forwarded  to  Kgypt. 

GAS  SUPPLY. 

Metropolitan  Gas  Companies. — There  is  a  proposal  on  foot  for  amalgamating  the 
thirteen  London  gas  companies  into  four,  and  thus  assiguing  them  districts.  It  appears 
to  be  favourably  reviewed  by  the  companies  that  one  district  should  be  assigned  to  tlie 
Chartered,  the  London,  the  Equitable,  and  the  Western ;  and  the  gas  supplied  in  1866  by 
these  four  companies  was  2.650,832,000  cubic  feet.  Another  district  would  be  allotted  to 
the  Imperial  and  the  ludepcndent,  whose  make  of  gas  in  1866  was  2,761,017,000  cubic 
feet.  A  third  district  would  comprise  the  City  of  London,  the  Central,  Commercial,  and 
the  Radclitt',  which  last  year  sold  1,690,310,551  cubic  feet.  A  fourth  district  would  be 
supplied  by  the  Phrcnix,  ihe  South  Metropolitan,  and  the  Surrej',  which  last  year  sold 
1,S51,323,0U0  cubic  feet. 

"WATER  SUPPLY. 

The  Town  Council  of  Carlisle  are  determined  to  proceed  with  their  new  filter-beds 
although  their  borrowing  powers  are  exhausted,  but  may  be  enlarged  in  the  coming 
session  of  Parliament.    I'he  tender  of  Messrs.  Nelson  was  accepted. 

Oban  Waterwouks. — It  appears  from  his  own  report,  that  Jlr.  Mackaj',  the  engineer 
of  these  works,  has  been  misled  in  the  anticipated  productiveness  of  the  water  supply. 
Mr.  Mackey  suggests  two  remedies ; — First,  that  the  Glencrtutleu  burn  water  be  made 
use  of  at  a  cost  of  £315.  Second,  to  lay  a  pipe  from  the  town  of  Soroha — a  source  of 
supply  iuno  way  connected  with  the  other — at  a  cost  of  £550. 

Maine  is  a  state  that  has.  for  its  size,  a  large  amount  of  most  valuable  water  privileges. 
It  is  estimated,  indeed,  that  there  is  in  Maine,  water  power  enough,  if  properly  employed, 
to  support  5,000,000  of  the  people.  In  the  southern  part  of  the  state  the  water  power 
amounts  to  at  least  1,000,000  horse  power,  and  nearly  every  town  has  at  least  one  and 
sometimes  many  mill  privileges. 
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LIST  OF  APPLICATIONS  FOE  LETTEES 
PATENT. 


Wn    HAVE     APOPTED      A     NBW-  ARRANOEMBNT     OF 
THE    PROVISIONAb    PHOTBCTIONS    APPLIED     yOR 

BY  Inventors  at  the  Great  Seal  Patent 
Office.  If  any  niFricoLXY  should  arise 
with  reference  to  the  names,  addresses, 
or  titles  given  in  the  list,  the  rkqui- 
8itk  information  will  be  furnished,  free 
of  expense,  from  the  office,  by  addressing 
a  lrtter,  prepaid,  to  the  editor  of 
'*Th8  Artizan." 


Datbe  September  13tli,  1867. 

2589  H,  Svmona— Fire  puarda  and  iire  screens 
2390  P.  R.  Couchoud— ManufrtCturiuff  chenille 

2591  J.  Held — Fiuishinir  parts  of  locomotive  wheels 

2592  K.  A.  Pniiet— Preveutitg  the  deviation  of  the 
Gompasnes  nt' ships 

2593  W.  F.  Batho — Heating,  evaporating  and  cool- 
ing"  liqiiids 

2594-  R.  Lowe  nnd  J.  Taylor — Articles  of  jewellery 

2595  J.  M.  Napier — Wine  fjlasses 

2596  S.  Daltou— Iron  and  stt-el 

2597  W.  Whitehead— Printing  fabrics 

Dated  Skptember  14th,  18>7. 

2r,9B  H.  A.  BocneviUe— Riihvay  brske 

2599  W.  G,  Brownaou — Tel*-srraphic  apparatus 

2600  W.  E.  Newton — lacreaeing  the  efliciency  of 
steam  for  motive  power  purposes 

2601  J.  Antill  and  H.  C.  Tuuka— Coustruction  of 
coies 

2602  H,  A.  Bordin— Preventing  sea  sickness 

2603  U.Canham— Sharpening  ed^ed  articles 

2604  J.  Jeyes— Maieriiil  to  be  used  ns  a  substitute 
for  waterproof  materials  and  leather 

Dated  Sbptemeer  16th,  1367. 

2606  P.  Crauae— Propellintr  ve3S"Is 

2606  G,  Pickin  ^Treatment  and  preparation  of 
mineral  oiIo  nud  spirits 

2607  J.  A.  McKeati -Cutting  rocks,  &c. 

2608  P.  DumoQt— M^inufactureof  soap 

3609  G.  F.  Bradbury  ar^d  G.  Chadwick— Sewing 
mactiii**a 

2610  W.  J.  Cunnin^'hara — Sewing  machines,  &c. 

Dated  September  17th,  1867. 

2611  C.  Holste- Blast  furnaces 

2612  W,  I-e  Due — jMode  of  covering  loofs 

2613  W.  BraiUford  and  J.  Gadaby— Lace  made  ou 
bobbin 

2614  J.  C.  Bayley  and  D.  Campbell— Fire  lighters 
and  tire  revivers 

2616  T.  Turnrr— iMounts  for  maps,  &c. 

2616  S.  Jay— Securiug  aiticlesof  apparel 

2617  S.  C.  Amesbury — Commuaicnting  belvpeen  pas- 
Singers  and  gU'irds  of  railway  trains,  &,e. 

2618  T.  Bell— Treating  the  oxide  ot  iron  residues  of 
gas  purifying 

2619  D,  Gardner— Spring  mattresses,  &c. 

2620  T.  Stevenson- l-aggots 

2621  A.  M.  Clark— Valve  closet  appaiatUB 

Dated  September  18th,  1857. 

2622  F.  H.  Varlpv — Testing  telegraph  conductors 

2623  W.  \V.  Biirdou— lileachiuj.'  fibre 

2624  C.  Litpter  and  G.  Storey— L-Jums  for  weaving 

2625  T.  Adnma  and  G.J.  Parson— Slide  valves 

2626  J.  Soamfis- Candle  Hxer 

2627  T    B.  Wilkinson— Crushing  grain  or  seed 
26^8  H.  M.  Mellor— Circular    knitting  frames 

Dated  Skptember  19th,  1867. 

2629  R.  Watson— Distributing  gas 

2630  T.  C.  ClarKson- Ammunition  boxes,  &c. 

2631  P    porter— Improved  roller 

2632  J.  Rust— Material  for  decorative  purposes 

2633  W.  J.  Murphy  —  Obtaining  and  applying 
mottve  power 

2634  J.  Hoggins— A  polarising  kalsidoscop>i 
2636  W.  Molineaux— Machinery  for  rclliug  bars 

2636  T.  Bletcher- Sewing  machines 

2637  J.  G.  Willans- Manufactureof  iron 

2638  H.  Fisher- Improvemeiitsin  furnaces 

2639  J.  H.  Sums- Drill  sowing  machines,  &c. 

Dated  Sbpiember  20th,  1867. 

2640  W.  W.  Gibson- Decorticating  and  cleaning 
cereals 

2641  W.  Potts— Ventilating  rooms  and  buildings 

2642  J.  J.  Harrison  and  E.  Harnaon  —  Carding 
engines 

2643  L.  Leniberg— Gas  lamps  and  burners 

2644  A.  M.  Clark — Tinting  artificial  flowers  and 
foliai^e 

2645  F.  T.  M.  A.  Guy^n- Typographic  fixiform 

2646  C.  McDeimott— Slate  Bpoi.ge 

2647  C.  McUerniott- Metallic  seal  tor  envelopes 

2648  J.  G.  Tongue— Preparation  of  oils,  &c. 
2M9  R.  Raffault— Petticoat 

2650  S.  Dreyfous— Bread  ovens 

2651  E.  A.  Newby— Alarm  apparatus 

2652  W.  Hall— Separalinit  yeiiBt from  liquid  matters 

2653  W.  E.  Newtun— Whips  and  whip  hylders 

Dated  September  21et,  lf67. 

2654  0.  E.  Gteen  and  J.  Green  —  Cartridges  for 
breech'ltmdiug  firearms 

2666  P.  Clause — Ventilators  for  coverings  for  the 
head 

26B6  G.  E.  Marchieio— 'I'reatmenr  and  application 
of  the  residuum  which  reaulta  from  the  clariHca- 
tiou  and  purification  of  vegetable  drying  oils,  Hiv. 

2G57  J,  Hargreaves— Manufacture  of  iron 


2653  D.  Howard— Union  fabrics 
26.59    J.    S.    Williamson  —  Drying,   cleaning,    and 
separating  grain 

2660  A.    L.     Dickiua   and    H.    Heywood- Printing 
yafuaor  threads 

2661  D.  T.  Lee— Combination  of  animal  with  vege- 
table food 

2662  B.    Blackburn   and  A.   B.  Blackburn— Luciler 
matches,  &c. 

2663  J.  Meiklejon — Lifting,  lowering  and  transport- 
ing heavy  bodies 

2664  J.  Baird— Trentmentof  jute.  &c, 

2665  A.    Mackeusie    and   S.   Robinson — Preventing 
wabteof  water 

26firi  D.  Spill— Treatment  of  xyloidine 

2667  T   Muir— Washing  rollers  and   blankets  used 

by  priuters.   &c. 
2^68  A.  Aitchison  and  H,  J,  Giautham— Pi-oduction 

of carburettfd  gas 
2firi9  J.  Rives- MetrtUicpens 
2670  S.  C.  Lister- Furnaces 

26  1  T.  Kendrick— Self-acting  folding  carriage  steps 
26;2  J.  R    Cooper— Firearms 

Dated  September  23id,  18R7. 

2673  G.  W.  MucGeorge— Pipes  fcr  smoking 

2674  0      Ritchie—  Regulating     automutically     the 
supply  of  eas,  etc. 

2675  J.  Griffin  and  F   Green— Envelopes 

2676  J.  Fletcher— Power  hammers 

2677  W.  Cooke — Regulation  of  up  and  dowu    cur- 
rents of  air 

2678  J.    Hargreaves — Separating,  impurities    from 
coal 

2679  W.  Beardmore,  W.   Brock,  and  A.  O.  Kirk— 
Furnaces 

2660  J.  Blair— Revivifying  animal  chare  al 

2681  R.  Wanpenstfiu  and  A.  Laidlaw— Envelopes 

2682  L    R.  Bodmer-Air  cylinders  of  blast  engines 

2683  A.  M.  Clafk— Boots  and  shoes 

2684  S.  Bevan — Ventilating   underground   railways 
and  other  like  structures 

2685  A.  Ziegeie— Epsom  salts 

Dated  September  24tb.  1S67. 

2686  H.  Forbes — Rotary  pumps 
2(ib7  VV.  Wi.iieT— Sewiug  machines 
26B8  G.  Batcheldor— Trough  water  closets 

268J  J.  Lewi-,  W,    Huntiugtou,  aud    W.  Anyon— 
Movable  firebars 

2690  J.  H.  Brown- Papernnd  articles  of  p^ii.er 

2691  P.    H.    Colomb    and  F.  J.  £oUon— Production 
of  light. .nd  heat 

2692  T.  H.  Williams— Gas  burners 

Dated  SBfTEMBER  25th,  1867. 

2693  R.  Wilson  and  J.  Nuttall- Heavy  forginirs 

2694  0    D.  Ai.el— Converting  ihe    gaseous  products 
of  combustion  into  combusiibte  guses 

2595  J.  C.  Bayley  and  D.  Cainpbeii— Projectiles  and 
their  manufVicture 

2696  D.  R.  Ratcliff— Safes  aud  otbei  depositories 

2697  W,    Mc.  CraiiHton  —  Implements    tor  digi^ing 
potatoes 

26;)rf  J.  Musgraie — Fittings  for  cowhouses,  ike. 

2699  A.  To.l  and  J.  Heatlev— Tobacco  ■ 

27(HJ  G.  Cliiyton  and  W.  Marbeck— Water  meters 

2701  W.    \\"oudcock  —  Warming    aud    ventilating 
buildinsrs 

2702  R.  WaAgood— Cleaning  seed 

2703  A.  Ro.'ker— Taps  for  vtsiels 

2704  J.  Bower— Iron  and  steel 

2705  A.  M.  Clark— Combined  tuck    creaser  and  self- 
guide 

2706  J.  Kirk  and  J.  Kirk- Prroduction  of  lace  made 
on  twist  lace  machines 

Dated  September  26th,  1867. 

2707  J.  Oxley— Refrigerators  for  cooling  worts  and 
other  liquids 

2708  G.  H    J.  Simmons— Lamps  for  b   rningoils 

2709  J.  A.  Smyth— Cinder  sifters 

2710  A-  Taylor — Weaving  ornamental  fabrics 

2711  R.  W.  Bennit— Moulders'  blackening 

2712  J.  Syme — Supporting  window  sashes,  &c. 

2713  J.    Wood,    B.    Wood,    and   R.   Wood— Steam 
eugines 

2714  A.  Morrall- Fish  hooks 

2715  J.  Jameson- Preparation  of  paper 

2716  G.  Wilkinson— Pumi.s 

2717  E.  T.  Horsley  and   C.   Horsley- Pioductioc  of 
a  glazed  surface  ou  east  metal 

2718  J.  Brunton — Raising  water 

2719  J.  Jameson— ImprovementB    in   the   indication 
of  documents 

5720  A.  V.  Newton— l-urning  and  screw  cutting 

2721  J.  Fordrec*-  Ulenching  ami  purifying  paraffin 

2722  J.  H.  Johnson- Supplying  steam    boilers  with 
water 

2723  T.  Vaughton  and  O.  Vaughlou— Necktie  ribbon 

Dated  Septembkr  27th,  1867. 

2724  J.  C  H.  Andrew — Looms  for  weaving 

2725  R.    Adams— Extracting    cartridge  cases   from 
breech  loading  firearms 

2726  M.  Samnelsou— Sewing  machines 

2727  F.  Frew  and  J.  Speirs-lji-oma  lor  weaving 

2728  A.  M.  Clark— Hat  blockiuic  machine 

2729  S.  I'arr  and  A.  Strong — Construction  of  build- 
ings, &c. 

27JU  J.    Cocker    and     F.    3.    Cocker — Transmitting 

signals  in  railway  trains 
2T31  L.  de  U  Pejrouse— Treatment  of  paraffine,  fatty 

Bud  resinous  matters 

2732  F.Branscombe- Drilling,  &c. 

2733  J.  Hnggettaud  J.  A.  Huggeit— N'aiN,  &c. 

2734  F.  Me>er  and    W.    Wainwhght— Caudles  and 
moulds  for  the  same 


Dated  September  28th,  ls67. 

2735  C.iMole— Soles  and  heels  for  bjors  and  shoes 

27.'f6  H.  A.  Bonneville— Treating  skins 

2737  I.  Laine — Improved  fan 

273H  A.    Ward   and    C.    G.    Virg  —Adaptation   of 

materials  specially  piepared    fi-r  the  manufacture 

of  certam  iirticles  or  wenriugappare* 

2739  J.  H.  Johnson— Railwaywh.*el8 

2740  G.    R.   Solomon- Regifitering  prtsseugeis  Irn- 
velliug  In  public  vehicles 


2741  E.  Lever — Improvements  In  lamps 

2742  H.  Killogg — Hat3,  aud  machines  for  producing 
the  same 

2743  J.Elder — Propelling  and  manoeuvring  floating 
batteries    &c. 

2744  M.  Hamer — Manufacturing  india rubber  tubing 
3745  T.  Prideaux — hlast  furnace  or  cupolas 

■-i74S  T.  Silver — Lubricating  packing 


Dated  September  30th,  1867. 

2747  B.  Dobson  and  R.  Halliwell— Mules  for  spin- 
ning and  doubling 

2748  C.  P  Jones- Removing  adhering  mauers  from 
he  no^toins  and  sides  of  navigable  vessels  while  at 

2749  T.  Weston— Ornamental  metallic  tubes 

2750  I.  Dimock— Boil. ng  eggs,  «tc. 

2751  W.  James  and  W.  Hill— Attaching  and  se- 
curiug watch  chains,  &.C. 

2752  J.  Donald— Bui'ning  oil  in  r'irnsces 

2753  J.  Dewar — Preserving  potatoes 

2754  C.  Honegirer— Lifom  (Or  weaving  fiijured  fabrics 

2755  J.Clark — Locomotive  engines  and  their  per- 
manent ways 

Dated  October  31st,  1867. 

2756  E.  P,  Alexander— Cast  steel,  &c. 

2757  T.  Bird— Furnaces.  &c. 

275S  H.  A.  Bcnneviile — Spinning  fiftrous  materials 

2759  J.  G.  Jones — Winding  ropes 

2760  G.  Alliboii  acd  A.  Maubr^  — Conversion  of 
cereal  and  vegetable  substaaces  into  saccharine 
matter,  &c. 

2761  J.  L.  Field- Candlfis.and  moulds 

2762  G.  F.  Green— CLmbiued  billiard  and  diniug 
table 

2763  W.  Mitchell— Sharpening  the  knives  in  mowing 
and  reaping  machines 

2764  W.  E.  Gedge-.VlHtcb  boxes 

2765  R.  Fletche.— Improved  tasior 

276'i  T.  E.  Clark —Construction  of  bedsteads  and 
mattresaes 

Dated  Octobkh  2nd,  1867. 

2767  W.    Smith    and    S.    Smith- Con4tru<  cioa    and 
';iuir  orback  rollers,  Ac. 

..  H.  Taunton — Sheet  iron  for  certain  purposes 
.  pHfkes — Certain  descriptions  of  nails 
.  C.  Heiiilersou — Sewiug  machines 
J.  Appleby— Railway  fastenings 
.  Ritchie — Mechanism  applicable    to    steam 
rs  and  their  furnaces 

,  ri.  Nelson  aud  T.  Briggs— Heating  the  feed 
r  of  sieain  boilers,  &C. 
I.  Wright— Specie-- of  fabrics 
.    Ramsdeo,    L.    Webdter,   uiid    J.  Walker— 
,n;c  inaL-hines 
.J.  Jeffery- Urinals 
.   fliace — Maiiiie    stt-am  boilers 
i.  Haschke- liiefch  loi.diug  hrearms 
/.  R   Lake— Sewina  boots  aud  shoes 
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2770  . 


2773  J 
Walt 

2774  ft 
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Full 

2776  t 

2777  <- 

2778  i 

2779  \ 


Dated  October  3rd,  1867. 

27'-0  W    Spente— Ovens,  boi\erB,&c. 

2781  R.  Dicu— He;uingr'uiuaces,  &C. 

2782  H.  D.  Pochiuand  E.  Hunt— i-'uruaces,  &c. 

2783  G.  P   Dodge — luuia  ruDber  mats 

2784  W.  E.  Gedgfc— Portable  laboratory 

27b5  A.M.  ClHrk — Treatineut    of    fibrous   materials 

used  in  dentistry 
27l!6  E.  U.  de  Richebonrg  -  Mode  of  advertising 
1:71^7  G.  Townsend — iVIacbincueedles 
2788  G.  Mellor— Nnilsaud  spikes 
27^9    A.   T.    Becks— Utilisation  cf  Bessemer   Kteel 

scrap 

Dated  Ociobeh.  4th,  1867. 

2790  T.  Sagar  and  T  Ricbinoud— Looms  for  weaving 

2791  S    Jt,linson — iMouldiug,  perforating,  and  press- 
ing bricks,  6ic. 

2792  H.  Pinkus — Steam  gener  tors  for  engines,  &c. 

2793  A.  Ford — Assisting  swimming 
■^794  J.  Gutm:M»i— Sewing  macWnes 

2795  W.  Smith— Switch  indicators  used  ou  railn-ays 

2796  J.  Otford — Carriages  and  various  parts  of   the 
same 

2797  R.    Ellis  —  Disconnecting    convejances    fxom 
animals  drawing  the  same 

2798  G.  H.  U.    iMuthias— Construction  of  ships  and 
vessels 

2799  J.  H  Johnson— Manufacture  cf  bread 
2£i00  R.  Hatteislcy — Distributing  priuteis'  type 

Dated  October  5th,  1867. 

2801  J.  Anderson — Obtaining  chlorine,  etc. 

2802  W.  E.  Gedge— Formrttion  of  wiapper 
2S03  G.  Martiu-  Tieatment  of  mixed  fabrics 
2804  J.S.  WiUiaiiisou  — Drying  corn,  etc 

2e05  \V.  Low  and  J.  Tieaoweil— Riveting  the  soles 

of  boots  and  shoes 
28011  A.  M.  Gillham-Ste.im  engine 
2S(l7  A.  BradUnrn  and  S.  T.  Mhrsh— Jointed  rules 
2808  W.  R.  Lake— Making  bolts 
261)9  Ja.  Willibnia — Combined  liftatd  force  pump 
2810  J.  Pid(hUfit'U—l'iieumutic  springs 

■  i  used    in    iinpreg- 
with  hydrouurbuus 

Dated  Ociober  7th,  1867. 

2812  J.  Gnodfeilow— Steiiin  pnginfS 

2813  J.  Smith— Mou\ciin;,' metal 

2814  H.  1-Hu.der— Wauhiug  and  cleaning  fruit 
2ol5  O.J.  Galiowav— Lu>ims  for  weai-iug 

2S16  C.  1).  Abel- liefiniug  camphor 
2817  R.  P.  Faucbeiix — Pipes  and  cigar  tubes 
281H  J.  A.  Mays-  Lamps,  etc. 
2ai9  O.  Swan— flianufuciui-e  of  zinc 
2B2I)  H.  Trotter- Mtinuluclure   aud    packing  of  fire 
lighters 

2821  T.  Ollis- Registering  iipparntu* 

2822  J.  H.  Brown— Utilising    retuse   animal  matters 
aud  producing  skius  aud  sheets therelrom 

Dated  October  Sth,  1867. 

2823  R.  Garratt-Ball  aud  other  cocks 
2tt2t  E.  BeuiastieJd— Lifting  machine   ; 


Tan   N.  F.  Taylor— (Meaus   to    b 
nating  air  mid  aeriform 


2825  J.  Dean  and  T.  Turcon— Prevention  or  con- 
sumption ofsmok*^ 

2826  J.  It.  Huline— .\pparatu8  ;to   be  used 'in  exca- 
vating 

2827  J.  Reading,  S.  A.  Reading,  G.  E.  Reading, 
and  F.   Reading— Unitirg  busks 

2828  A.  Tico/zi-  Lotion  for  diseases  of  the  eyes 
2M29  R    beard — Stoppers  for  vessels 

2S30  F.  Lane,  ^V.  Armstrong,  aud  L.  Widdowsoa— 
Boring  holes  in  minerals 

2831  J.  B.  Brown — Improvements  in  lamps 

2832  J.  Player— MauufaCLure  aud  refiuiog  of  iron 
and  steet 

28;t:i  E.  G.  Wolffgan— Ribbons 

2834  R.Reid  and  E.  H.  Craigie— Mattresses, etc. 

Dated  August  9th,  1867. 

2835  A.  Dimilecki— Medical  electric  bath 
2-36  J,  Barker — Consuming  smoke 

2837  J.  iJ.  Joliuson — Projectiles 

2838  H    Wallwork— Hats 

2839  J    James  and  T.  Jones- Articles  of  iron 

2840  W.  Potts- Ga!ieliers 

2841  J.  Spfitirht — Spinning,  twisting,  aud  roving 
fibrous  substances 

2842  R.  Sinifh— Mounting  and  driving  millstoues 

2843  E.  G.  P   Thomas— Oyemg  black  and  arey.  etc. 

2844  T.Nelson— Preparing  tke  surfaces  of  material 
for  dr'vwing  piirposfs 

2815  W.  Warien — Arrangement  and  con^tnictiouo 
street  sweeping  and  cleaning  machines 

Dated  October  10th,  1867. 

2846  C.  Avery — Increasing  the  celerity  aud  safety  o 
loading  guns  and  pistols  at  the  breecli,  and  of 
diachaigina  the  same 

2847  R.  Brotherion  and  J.  Maldron— Lamp  posts 

2848  1'.  Biackhurst — Improved  compnsitiou 

2849  A.  F.  Hobhouse—Propelliusr  vessels 

2850  W.  R  L^ke-Bunging  barrels  or  casks 

2851  G,  Twigg— Corkscrews 

Dated  OcrosEii  Uth,  1367. 

2852  A    M.  Clark— Treatment  of  extracts  of  madder 

2853  R  George — Warming  and  ventilatiug  apart- 
ments and  buildings 

2354  J.  Withinehaw  and  J.  E.  Bakei- Steam  pumps 
aud  blowing  eni^iues 

2855  E.  Haifjh- PlaukiD-  the  bodies  of  hats 

2856  J.  C.  \\'ils,.u— Kice  unh«i=king  mill 
:;857  J.  C.  WiBon— Steam  boilers 

28.^8  G,  D^viea— Mauufaciure  or  corsets 

28-59  J.  Bionner — Constructiou  of  ifas  burners 

2860  \V.  H.  iVIay  and  I'ctei  Graham — S^tuppers  for 
vessels 

2861  A.  Helttit:- Feeding  apparatus  fcr  maintaining: 
a  proper  water  level  invsest-ls 

2862  R.  A.  Wright— Method  of  and  apparatus  for 
heating- 

2863  E.  Leitenbfiger — Separating  soluble  from  in- 
soluble matters,  eic. 

2S64  G    Anu't-Il- Fortnhlefountaius 

2.Sfi5  \V.  E.  Newtto— Preparing  iron 

2866  U.  Butler— Rolling  of  strip  iron  fur  hoops 

Dated  October  Uth,  166". 

2807  H.  B.  Barlow-Sewing  machines 
2368  J    Buckiiitibamaiid  J.S.  Blockey— Regulating 
the  feed   of  steam  bitilers 

2869  C.  H.Colletre— Construction  of  flights  of  stairs 

2870  R  F.  Bare  and  J.  Thomson— Tracsmission  of 
fluids 

2871  J.  B.  P.    A.   Thierry— Smoke  consuming  appa- 

2872  H.  A.  Dufrene- Decorticating  grain 

2873  R.  Canham  and  J.  Thomson — Stoves  for  con- 
suming foel,  etc. 

2874  E    Leitenberg- Treating  madder 

2875  H.  Forman— \A'heeisoftracr.onrngine«s 

2676  J.   Drabble— Securing    handles    ami    scales    to 

every  description  of  cutlerv 
3877  J.  H.  Jobnsou— Knitting  machiues 
2878  B.  Nicoll — Economical  construction  of  build- 

lugs,  etc. 
2379  W.  R.  Lake— Electric  telegiaphic  apjaratus 

Dated  Octobbii  Uth,  lSf!7. 
2880  J.  C    Pearce- Furnac-s  and  fire  grates 
2:<8l  D.E.  Blacke— Spinning  and  twisting  yarns 

2882  E.  "Ward- Coveriu-s  for  the  brad 

2883  U.  Godd  and  B.  Walker  —  Munutacture  of 
narrow  6abrics 

28-4  M     litzpatiick —  Prevention  of  accidents  ou 

railwavs 
2885  W.'RedgateandT.  Marriott— Manufacture  of 

lace  in  iwi-st  lace  machines 
2S86  H.  N.  Maynard— Bridges,   piers,   and  landing 

stagf-s 
2SH7  W.  R.   Lake  —  Loading   heavy  ordnance  with 

projt'Cliles 
2888  \V.  il    Lake— Revolviug"b'ilteries,  etc. 
2b«9    M.    A.     M.     Mennous  — Transmitting    alarm 

siguals,  and  applyiying    brake  power   lu    railway 

trains 

I  Dated  Octobbk.  15th,  1867. 
2890  H.  A.  Bonneville— Stiperheatiui:  vapours 
■^891    H.  A     Bonneville — Ihieadiug  needles 
2^92  M.  VogI  una  H.  Van  Dyk — Articles  cousiatiug 

of  mufl'd  cumtJiued  with  bags,  etc.,  aud  the  frames 

of  sucn  receptacirs 

2893  A.  Aiichirton — Treatment  of  hydrocarbons 

2894  T  H.  Baker  aud  T.  Wooiliofl'e  —  Trealitg 
liqniii  fnatters 

2S95  M.Sifmuelson-Sewitg  machines 

2:!96  W.    K.    Lake — Constructiou    of    railways   and 

railway  carrmijes,  ets. 
2bi»r  H.  A.  I<evesoii— Pack  saddles 

Dated  October  16tb,  1867. 

2*198  B.  I,athBm  — Distributini;  sewage  overland 

2S99  A.  M.ClarK— Producingmotive  p^wer 

'2'jOit  A.  Pnnce  aud   A.  C.  M.    Prince- Telfuraphic 

communication  bv   pneumatic    means,    aud  appn- 

ratus  employed  therein. 

2901  F.  V  Frost— Rollers  used  in  frame*  for  pre 
pariii;:  fibrtusmaterials 

2902  C.  Tiuet— Couritruclion  of  seats 

2903  E.  Ge^sner— Fulling  machines 

2904  W.  E.  Newton.— preparation  of  wood 
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LOCOMOTIVE  ENGINES  AT  THE  PARIS  EXHIBITION. 

{Illustrated  Ixj  Plate  323.) 

The  number  of  locomotive  engines  brought  together  in  the  French 
Exhibition  is  far  greater  tlian  at  any  previous  display.  Although  there 
luay  not  be  such  great  diversities  in  appearance  or  in  practice  as  when 
locomotive  engineering  was  in  its  infancy,  there  is  still  a  sufficient  variety 
to  attract  attention,  while  in  almost  every  case  these  variations  are  the 
result  of  long  experience  or  are  designed  for  the  peculiar  exigencies  of  the 
road  for  which  they  are  intended.  No  less  than  thirty-two  locomotives 
are  here  assembled,  illustrating  and  affording  means  of  comparison  between 
all  the  principal  countries  in  which  they  are  manufactured,  including 
France,  Belgium,  Germany,  Austria,  America,  and  England.  As  regards 
the  machinery  proper,  but  very  little  difference  appears  to  exist  in  the 
whole  of  the  designs  ;  and,  in  fact,  in  this  respect  scarcely  any  change  is 
observable  from  those  exhibited  in  London  in  1862.  Railway  travelling 
at  the  present  day  is  no  faster  (if,  indeed,  it  is  as  fast)  than  it  was  ten 
•years  ago,  experience  having  shown  that  we  have  practically  attained  the 
highest  speed  thit  is  compatible  with  safety  and  economy — a  speed  of  forty 
to  forty-five  miles  an  hour  being  the  highest  that  is  now  ever  attempted 
for  regular  traffic.  Of  late  years,  therefore,  engineers  have  turned  their 
attention  more  especially  to  the  economical  working  of  the  locomotive  and 
the  saving  in  wear  and  tear  of  the  permanent  way.  The  most  obvious  im- 
provement in  the  locomotive  was  to  make  it  burn  coals  instead  of  coke, 
and  various  methods  have  been  adopted  for  this  purpose,  one  of  the  best  of 
which  was  illustrated  in  the  Abtizax  for  July  last. 

But  perhaps  the  principal  point  to  which  the  attention  of  railway 
engineers  has  been  directed  is  the  economical  working  of  the  permanent 
way ;  consequently,  the  distribution  of  the  weight  of  the  locomotive 
over  a  larger  surface,  has  been  the  object  at  which  they  have  aimed,  and 
v.hich  is  well  illustrated  in  the  examples  before  us.  In  England,  where 
for  the  most  part,  railways  have  but  few  heavy  gradients,  and  where  the 
permanent  way  is  constructed  in  a  superior  manner,  there  are  not  so  many 
difficulties  of  this  nature  to  be  overcome,  and  consequently  not  such  scope 
for  Improvements  in  this  direction  as  in  new  countries  or  mountainous 
districts.  It  is,  therefore,  in  the  examples  from  Austria  and  America,  and 
in  the  locomotives  intended  for  the  more  mountainous  parts  of  the  conti- 
nent, that  we  find  them  constructed  with  eight  or  ten  wheels  coupled,  to 
.give  them  sufficient  tractive  powar  to  overcome  the  gradients  which  they 
ihave  to  encounter,  without  injury  to  the  permanent  way.  In  connection 
with  this  point,  however,  another  arises  nearly,  if  not  entirely,  antagonistic 
to  the  system  of  long  engines  with  coupled  wheels,  viz.,  the  vast  number 
of  lines  which  have  been  lately  made,  both  in  the  metropolis,  as  branch 
lines,  and  various  other  cases  where  the  curve  is  so  sharp  as  to  necessitate 
a  small  wheel  base.  This  difficulty  our  engineers  have  endeavoured  to 
overcome  by  using  the  bogle,  but  though  this  contrivance  enables  the 
locomotive  to  travel  with  ease  round  a  curve,  the  wheels  are  useless  for 
traction  purposes  unless,  perhaps,  we  except  one  example,  viz.,  the  moun- 
tain locomotive  by  Haswell,  of  Vienna.  In  The  Aetizan  for  October 
last,  there  appeared  an  engraving,  with  a  description,  of  au  ingenious 
contrivance  invented  by  Mr.  George  Smith,  which  he  terms  an  elastic 
wheel,  and  which  might  probably  overcome,  to  a  great  extent,  the  difficulty 
of  ronnding  sharp  curves,  even  when  the  wheels  were  all  coupled,  but  we 
do  not  know  that  this  syetetn  has  as  yet  been  tried  for  that  purpose. 


The  system  of  condensation  does  not  appear  to  be  represented  in  th& 
Exhibition,  though  for  ingenuity  and  novelty  it  might  well  have  had  a 
prominent  position,  especially  as  this  principle  will  probably  have  a  much 
more  extensive  application  in  the  Mont  Cenis  tunnel  and  elsewhere  for,  as 
Mr.  Fowler  once  aptly  remarked,  "  if  a  man  will  burrow  under  ground  he 

must  breathe  In  his ,"  well,  his  internals.     As  a  very  complete  critical 

and  historical  review  of  locomotive  engineering  appeared  in  our  pages,  extend 
ing  throughout  the  entire  issue  for  1863,  we  will  now  only  refer  to  some 
of  the  leading  dimensions  and  peculiarities  of  these  more  modern  examples, 
as  illustrated  in  the  accompanying  plate  (323),  which  may  by  advan- 
tageously compared  with  a  similar  plate  given  in  The  Aetizan  for  May, 
1863. 

To  begin  with  the  oldest  and  most  celebrated  firm,  Messrs.  Robert 
Stephenson  and  Co.,  of  Newcastle-on-Tyne :  Fig.  1  (plate  323)  represents 
one  of  a  number  of  passenger  locomotives  which  they  have  built  for  the 
Egyptian  Railways,  this  being  the  2,012th  turned  out  by  the  same  firm. 
It  is  an  Inside  cylinder  engine  with  single  driving-wheels,  and  is  furnished 
with  double  frames,  the  driving-axle  having  both  inside  aud  outside  bear- 
ings, and  the  leading  and  traillng-axles  outside  bearings  only.  The  valve 
gear  is  of  the  ordinary  shifting  link  description,  and  is  worked  by  a  very 
neat  arrangement  consisting  of  a  combined  lever  and  screw  reversing  gear. 
The  lever  is  placed  in  its  usual  position  and  has  an  eye  formed  in  it  through 
which,  the  screw  passes.  The  screw  is  placed  horizontally  and  increases  in 
diameter  towards  the  middle  of  its  length,  its  outline  being  an  arc  struck 
with  a  radius  equal  to  the  distance  between  the  upper  side  of  the  screw  and 
the  bottom  pin  on  which  the  lever  vibrates.  The  lever  is  furnished  with 
a  catch  in  the  usual  way,  but  this  catch,  instead  of  falling  into  the  notches 
of  a  catch-plate,  enters  the  thread  of  the  screw,  so  that  when  the  catch  Is 
down  in  the  thread  of  the  screw,  the  engine  can  be  reversed  by  turning  the 
screw ;  or,  when  the  catch  is  raised,  the  reversal  can  be  effected  in  the 
usual  way  by  the  lever.  The  boiler — which  is  intended  to  be  worked  at 
the  high  pressure  of  ISOlbs.  to  1901bs.  per  square  inch — has  welded  longi- 
tudinal joints  ;  the  transverse  joints  are  double  rivetted.  The  following 
are  a  few  particulars  : — 

Length  of  grate,  4ft. ;  width  of  grate,  3ft.  5-61in. ;  total  grate  surface, 
13t  square  feet ;  height  of  crown  of  fire-box  over  fire-bars,  4ft.  lO'Sin. ; 
size  of  fire-box,  69  cubic  feet;  number  of  tubes,  161;  length  of  tubes 
between  tube  plates,  lift.  4in. ;  external  diameter  of  tubes,  2in.;  thickness 
of  tubes,  '1  to  •13in. ;  heating  surface  of  tubes,  960  square  feet;  ditto, 
fire-box,  83  square  feet ;  ditto,  total,  1,013  square  feet ;  mean  diameter  of 
body  of  boiler,  4ft. ;  thickness  of  plate,  'SOln.  ;  working  pressure  permitted, 
12t  atmospheres ;  cubic  feet  of  water  contained  In  boiler  (31n.  over  crown 
of  fire-box),  88'6  cubic  feet;  amount  of  steam  space  in  boiler  (ditto),  50 
cubic  feet  ;  length  of  smoke-box,  2ft.  Sjln. ;  width  of  ditto,  3ft.  lliln. ; 
Internal  diameter  of  funnel,  14iin.  ;  diameter  of  cylinders,  16iu. ;  stroke 
22in. ;  number  of  wheels,  6;  ditto,  coupled,  none ;  distance  between  lead- 
ing and  trailing  wheels,  15ft.  81n. ;  diameter  of  driving  or  coupled  wheels, 
6ft.  Vln. ;  ditto  of  leading  or  trailing  wheels,  3ft.  91n. :  weight  on  leading 
axle,  9  tons  13  cwt.  j  ditto  on  driving  axle,  13  tons  14  cwt. ;  ditto  on 
trailing  wheels,  7  tons  2  cwt. ;  total  weight  of  locomotive  working,  30  tons 
9  cwt. ;  ditto,  empty,  27  tons  9  cwt. ;  tractive  force  (counting  65  per  cent, 
as  effective),  3  tons  16^  cwt. ;  adhesion  at  one-sixth,  2  tons  5i  cwt. 

Fig.  2  represents  an  express  engine  constructed  by  the  Lllleshall  Com- 
pany. "  This  company  have  hitherto  been  known  rather  as  makers  of  heavy 
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machinery  for  the  manufacture  of  iron,  such  as  blowing  engines ;  besides 
■which  they  are  iron  and  coal  masters.  It  is,  however,  a  very  first-class 
example  of  an  inside  cylinder  engine.  The  fire-box  has  a  brick  arch  and 
deflector  plate  for  coal  burning,  and  is  of  very  large  proportions.  The 
framing,  which  is  very  stiff,  is  formed  of  two  pairs  of  longitudinal  slabs 
extending  the  whole  length  between  the  buffer  beam  and  back  plate- 
The  crank  axle,  as  also  the  leading  and  trailing  axles  are  of  steel.  The 
slide  valves  are  worked  by  Allan's  patent  straight  link  motion,  of  the  box 
form.  Leading  dimensions  : — Total  grate  surface,  18  square  feet;  number 
of  tubes,  186 ;  length  of  tubes  between  tube  plates,  lift.  2in. ;  external 
diameter  of  tubes,  l-75in. ;  thickness  of  do.,"062in. ;  heating  surface  of  do.. 
980  square  feet ;  ditto  fire-box,  96  square  feet ;  ditto  total  1,076  square 
feet;  mean  diameter  of  body  of  boiler,  4ft.  3-12in.  ;  working  pressure  per- 
mitted, 9i  atmospheres;  diameter  of  cylinders,  16in.;  stroke  21in. ; 
number  of  wheels,  6  ;  ditto,  coupled,  none  ;  distance  between  leading  and 
trailing  wheels,  16ft.  5in.;  diameter  of  driving  or  coupled  wheels,  6ft. 
lift,;  ditto  of  leading  or  trailing  ditto,  4ft.  2iin. ;  weight  on  leading 
axle,  10  tons  11  cwt. ;  ditto  on  driving  ditto,  12  tons  14  cwt. ;  ditto  on 
trailing  wheels,  8  tons  8  cwt. ;  total  weight  of  locomotive  working,  31 
tons  13  cwt. ;  ditto  empty,  27  tons  14  cwt. 

Fig.  3  represents  a  very  curious  locomotive  by  Couillet,  of  Charleroy. 
It  is  intended  to  work  a  branch  line  or  for  mineral  traffic.  It  has  four 
coupled  wheels,  and  the  driving  axle,  which  does  not  work  the  wheels 
direct,  has  a  centre  bearing  besides  two  outside  bearings.  It  is  an  inside 
cylinder  engine,  with  the  valve  casings  on  the  outer  sides  of  the  cylinders ; 
the  valve  being  worked  by  only  one  eccentric.  The  following  are  a  few 
particulars :  Pressure,  9  atmospheres ;  diameter  of  the  body  of  boiler> 
3ft.  9in.;  number  of  tubes,  162;  diameter  of  ditto  outside,  Ijin.;  length 
of  ditto,  8ft.  4ft. ;  heating  surface  in  fire-box,  61  square  feet ;  ditto  tube 
surface,  612  square  feet ;  total,  673  square  feet ;  diameter  of  cylinder, 
13Jin. ;  length  of  stroke,  18iu. ;  diameter  of  wheels,  4ft. ;  distance  between 
wheels,  9ft.  4in. ;  total  weight  when  working,  23  tons  4  cwt. ;  ditto  empty, 
19  tons  10  cwt. ;  contents  of  tank,  440  gallons. 

Fig.  4  represents  one  of  the  express  engines  built  by  Messrs.  Schneider 
&  Co.,  of  Creusot,  for  the  Great  Eastern  Railway  Company,  after  the 
designs  of  Mr.  Sinclair  and  which  gave  rise  to  so  much  discussion  respecting 
the  comparative  capabilities  of  English  and  foreign  manufactories,  both  as 
regarded  price  and  quality.  The  subjoined  particulars  may  be  found 
useful: — Length  of  grate,  4ft.  6iin.;  width  of  ditto,  3ft.  SJin.  ;  total 
grate  surface,-  15-s  sq.  ft.;  height  of  crown  of  fire-box  over  fire-bars,  4ft. 
7*38in. ;  size  of  fire-box,  73'71  cubic  ft. ;  number  of  tubes,  190 ;  length  of 
tubes  between  tube  plates,  12ft.;  external  diameter  of  tubes,  l'75in.; 
Thickness  of  tubes,  'llin.  to  -Min. ;  heating  surface  of  tubes,  1,045 
square  ft. ;  ditto  of  fire-box,  75  square  ft. ;  ditto  total,  1,120  square  ft. ;  mean 
diameter  of  body  of  boiler,  3ft.  lliin. ;  thickness  of  plate,  .44in.  working 
pressure  permitted,  lOi  atmospheres;  cubic  feet  of  water  contained  in 
boiler  (Sin.  over  crown  of  fire-box),  111-3;  amount  of  steam  space  in  boiler 
(ditto),  37  cubic  ft.;  length  of  smoke.box,  2ft.  Siin.;  width  of  ditto, 
4ft.  7iin. ;  internal  diameter  of  funnel,  15in.  to  18in. ;  diameter  of  cylin- 
ders, 16in. ;  stroke,  24in. ;  number  of  wheels,  6 ;  ditto,  coupled,  none ; 
distance  between  leading  and  trailing  wheels,  15ft.;  diameter  of  driving 
or  coupled  wheels,  7ft. ;  ditto  of  leading  or  trailing  ditto,  3ft.  7iin. ; 
weight  on  leading  a.\le,  9  tons.  4  cwt.;  ditto  on  driving  ditto,  13  tons  18  cwt. ; 
ditto  on  trailing  wheels,  8  tons  6  cwt. ;  total  weight  of  locomotive  working, 
31  tons  8  cwt. ;  ditto,  empty,  28  tons  4  cwt. ;  tractive  force  (counting  65 
per  cent,  as  effective),  3  tons. ;  adhesion  at  one-sixth,  2  tons  65  cwt. 

Pig.  5  represents  a  six-wheeled  engine,  intended  for  passenger  traffic  in 
Kussia.  It  is  a  four  coupled  wheel  engine  having  outside  frames,  tiie 
coupled  axles  having  rather  clumsy  shaped  cranks  fitted  outside  and  con- 
nected direct  to  the  piston  rod.  The  springs  of  the  coupled  wheels  are 
connected  by  compensating  levers  fitted  with  adjusting  wedges.  This 
engine  is  also  fitted  with  Schan's  irijector.  The  dimensions,  &c.,  are — 
length  of  grate,  lift.  7'3in. ;  width  of  ditto,  3ft.  Sin. ;  total  grate  surface, 
14  square  feet ;    height  of  crown  -of  fire-box  over   fire-bars,  4ft.  61in. ; 


capacity  of  fire-box,  54-5  cubic  feet ;  number  of  tubes,  150;  length  of  tubes 
between  tube  plates,  14ft.  3iu. ;  internal  diameter  of  tubes,  2in. ;  thickness 
of  tubes,  •09in. ;  heating  surface  of  tubes,  1,090  square  feet ;  ditto  of  fire- 
box, 81  square  feet ;  ditto  total,  1171  square  feet;  mean  diameter  of  body 
of  boiler,  4ft.  2'14in. ;  thickness  of  plate,  •59in. ;  working  pressure  per- 
mitted, 9  atmospheres ;  cubic  feet  of  water  contained  in  boiler  (3in.  over 
crown  of  fire-box),  118'64  cubic  feet ;  amount  of  steam  space  in  boiler 
(ditto),  36  cubic  feet ;  length  of  smoke-box,  3ft.  92-in. ;  width  of  ditto,  4ft.;. 
internal  diameter  of  funnel,  15'35in. ;  diameter  of  cylinders,  16in. ;  stroke,. 
24-9in.;  number  of  wheels,  6;  ditto,  coupled,  4;  distance  between  leading 
and  trailing  wheels,  lift.  lln. ;  diameter  of  driving  or  coupled  wheels, 
5ffc.  If  in. ;  ditto  of  leading  ditto,  4ft.  2in.;  weight  on  leading  axle,  lOA  tons.j 
ditto  on  driving  ditto,  11  tons ;  ditto,  11  tons ;  total  weight  of  locomotire 
working,  33  tons;  ditto,  empty,  29  tons  5cwt. ;  tractive  force  (counting 
65  per  cent,  as  effective),  3  tons  11  cwt. ;  adhesion  at  one-sixtb,  3  tons 
15  cwt. 

Fig.  6  exhibits  an  entirely  different  type  of  engine,  the  American,  though 
it  can  scarcely  be  taken  as  a  type  as  far  as  far  as  regards  the  ornamentation. 
It  is,  undoubtedly,  the  most  remarkable  in  this  respect,  of  any  in  the 
E.xhibition.  The  idea  of  coating  the  boiler  and  chimney  with  brightly 
polished  German  silver  is  certainly  original,  though  we  question  whether 
the  addition  of  a  silversmith's  apprentice  as  an  engine  driver's  assistant  is 
not  more  novel  than  useful. 

This  engine  appears,  at  first  sight,  to  be  of  a  great  size,  but  this  is  very 
much  owing  to  the  "  cab,"  or  engine  driver's  house  at  the  one  end,  and  an 
enormous  lamp  and  cow-catcher  at  the  other,  besides  which  the  rails  upon 
which  the  engine  stands  are  laid  a  little  above  the  floor.  The  engine  is- 
on  the  outside  cylinder  principle,  the  Americans  adopting  that  system 
exclusively,  the  cylinders  being  bound  directly  together  under  the  centre 
of  the  smoke-box,  a  hollow  box-like  projection  from  the  side  of  each 
cylinder,  and  cast  in  one  with  it,  being  formed  for  the  purpose.  The  weight 
of  the  entire  casting  containing  each  single  cylinder  is  nearly  one  ton. 
The  framing  is  of  the  usual  American  type.  A  pair  of  bars  extend  from 
the  buffer  beam  to  the  axle  guards  of  the  driving  wheels,  SJin.  wide  by 
2iln.  deep.,  laid  flatways,  which  are  intended  to  transmit  longitudinal 
strains  between  the  cylinder  and  axle  boxes.  The  axle  guards  are  formed 
in  a  separate  framing,  a  pair  of  somewhat  elaborate  forgings,  15ft.  6in. 
long,  the  lower  ends  of  them  being  firmly  tied  together  ;  whilst  the 
upper  and  lower  portions  of  each  of  these  forgings  embrace  the  forward 
fr.ame  bars,  and  each  of  these  bars  are  carried  through  to  the  driving 
axle  guard,  and  the  whole  held  together  by  bolts.  The  axle  boxes  have 
adjusting  wedges  on  their  hind  sides,  the  wedges  being  of  cast  iron  and 
having  flanges  embracing  the  leg  of  the  axle  guard,  the  flanges  of  the 
axle  box  bearing  upon  the  flanges  of  the  wedges ;  there  are  also  wedges 
upon  the  forward  sides  of  the  axle  boxes,  but  these  are  not  adjustable, 
being  in  fact  only  wearing  pieces. 

The  driving  axle  springs  are  3ft.  long  between  the  centres  of  the  straps 
and  are  each  formed  of  ten  plates,  3'iin.  by  fin.  steel ;  they  are  connected 
by  corapensatirig  levers,  and  at  their  outer  ends  have  india-rubber  blocks 
between  the  ends  of  the  spring  straps  and  the  frame,  these  blocks  being 
nearly  enclosed  in  cast  iron  holders.  The  wheels  are  of  cast  iron,  the 
truck  wheels  chilled,  whib  the  driving  wheels  have  Krupps  steel  tyres, 
cast  iron  being  preferred  by  American  engineers  to  wrought  iron. 

The  boiler  is  of  fin.  plates  double  rivetted  along  the  horizontal  seams,. 
the  fire-box  being  also  of  iron.  The  tubes  are  of  copper,  and  the  fire-grate 
is  formed  of  2in.  wrought  iron  water  tubes  with  a  mud  plug  in  the  fire-box 
casing  opposite  each  end  of  each  tube;  these  water  grates  are  much  liked 
in  America.  The  top  of  the  outside  fire-box  casing  is  flush  with  the  barrel 
of  the  boiler.  The  tube  plate  is  set  back  from  the  fire-box  about  six  inches, 
which  is  considered  a  protection  to  the  ends  of  the  tubes,  and  at  the  same 
time  it  "ives  more  room  for  combustion.  The  tubes,  which  are  set  in 
remarkably  thin  tube  plates,  are  disposed  in  vertical  instead  of  horizontal 
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Each  cylinder  has  its  own  hlast  nozzle  about  3Jin.  in  diameter,  and 
rising  about  halfway  only  up  the  tubes,  or  to  7in.  below  the  centre  of  the 
boiler;  two  blast  pipes  being  preferred  to  the  usual  single  blast.  The 
■chimney  is  fitted  to  a  cast  iron  saddle  weighing  2181bs.,  and  the  smoke- 
box  door  weighs  1711bs. !  The  regulator  is  a  double  beat  or  equilibrium 
valve  worked  by  a  pull-out  lever,  no  American  engines  ever  having  crank 
handles  to  the  regulator.  The  connecting  and  coupling  rods  are  grooved 
out  to  lessen  their  weight.  The  guide  bars  of  cast  steel  are  placed  a  few 
inches  higher  than  the  level  of  the  piston  rod.  Rocking  shafts,  made  out 
of  a  single  forging,  are  used  to  work  the  valves.  The  ports  are  16in.  long, 
and  the  valve  has  only  Jin.  outside  lap.  The  eccentrics  are  of  cast  iron, 
and  have  cast  iron  straps,  which  are  stifFer  and  are  considered  to  work 
quite  as  well  as  gun-metal.  The  links  are  balanced  by  a  volute  spring  in 
a  neat  little  brass  case  under  the  middle  of  the  boiler.  The  piston  packing 
is  Dunbar's  patent,  and  the  slide  valves  move  on  anti-friction  rollers. 

The  cow-catcher  is  of  lin.  round  wrought  iron  rods  strongly  braced  to  the 
smoke  box.  The  head  light  is  of  the  usual  American  pattern,  with  a 
silvered  parabolic  reflector  221n.  in  diameter  and  15in.  deep.  A  good  head 
light  is  expected  to  show  in  a  dark  night  sufficient  light  to  enable  the  time 
to  be  seen  on  a  watch,  the  observer  standing  1,000ft.  in  front.  The  cab 
is  very  handsome,  being  made  of  walnut  wood  and  maple.  The  bell 
•weighs  2201bs.,  and  is  always  used  instead  of  the  whistle  at  the  stations, 
the  whistle  itself,  as  in  most  American  engines,  making  a  most  unearthly 
roar,  and  being  used  principally  for  frightening  cattle  off  the  line ;  its 
weight  is  281bs.  The  engine  is  for  the  4ft.  S-Hn.  gauge : — Diameter  of 
cylinders,  16in. ;  length  of  stroke,  22in. ;  diameter  of  coupled  wheels,  5ft. 
7in. ;  diameter  of  truck  do.,  2ft.  6in. ;  diameter  of  tender  do.,  2ft.  Gin. ;  total 
wheel  base  of  engine,  22ft.  3iin.;  distance  of  driving  wheels  apart,  8ft. 
6in.;  distanceof  truck  do.,  5ft.  9in.;  distance  from  trailing  wheels  to  centre 
pin  of  truck,  19ft.  5in. ;  mean  diameter  of  boiler,  4ft. ;  number  of 
copper  tubes,  142 ;  diameter  of  tubes,  2in. ;  length  of  tubes,  10ft.  lliu. ; 
length  of  firegrate,  oft.  Gin.;  width  of  firegrate,  2tt.  lOin. ;  maximum 
depth  of  firebox,  4ft.  lli^in.;  tube  surface,  812  square  feet;  firebox 
surface,  84  square  feet ;  grate  area,  1562  square  feet. ;  transverse  distance 
apart  of  cylinders,  6ft.  21n. ;  length  of  connecting-rods,  7ft.  31n.  ;  inside 
diameter  of  mainjsteam  pipe,'5|ln.;  inside  diameter  of  branch  pipes,  oval 
section,  4jin.  by  Sfin. ;  length  of  steam  ports,  IGin. ;  width  of  ditto,  1  jin. ; 
width  of  exhaust  ports,  22-in.;  lap  of  valve  outside,  Jin.;  ditto  inside, 
•^in. ;  lead  of  valve  in  full  gear,  jin. ;  diameter  of  two  blast  nozzles,  3£in. ; 
diameter  of  driving  axle,  6jin. ;  diameter  of  truck  do.,  45in. ;  driving  axle 
journals,  6i-in.  by  7f  in. ;  truck  journals,  4Mn.  by  8in. ;  diameter  of  chimney, 
ISJin. ;  height  of  chimney  above  smoke  bo.x,  5ft.  7in. ;  ditto  above  rail, 
14ft.  IHn.;  ditto  centre  of  boiler  above  rail,  6ft.  4in.;  ditto  top  of  cab, 
about  13ft. ;  extreme  width  over  cornice  of  ditto,  9ft.  1-Vin. 

Fig.  7  is  a  locomotive  by  Messrs.  Kitson  and  Co.,  of  Leeds,  designed  for 
heavy  passenger  or  light  goods  traffic,  and  is  an  excellent  specimen  both  as 
regards  workmanship  and  design.  The  engine  is  an  inside  cylinder,  four 
coupled  one,  and  has  both  inside  and  outside  frames.  The  fire-box  is 
designed  for  burning  coals,  the  fire-grate  being  inclined,  and  a  transverse 
brick  arch  being  placed  across  just  below  the  tubes.  The  supply  of  air 
is  admitted  through  the  fire-hole,  the  latter  being  provided  with  an 
internal  hinged  shoot  or  deflector  plate;  the  fire-door  being  of  the  double 
sliding  pattern.  The  fire-box  is  of  copper  iln.  thick,  except  the  tube  plate, 
which  is  fin.  thick.  The  tubes  are  of  brass  placed  -yin.  apart.  The  steam 
dome  is  1ft.  9in.  in  diameter  by  2ft.  9in.  high.  The  safety  valves,  2in.  in 
diameter,  are  on  Mr.  Naylor's  patent,  in  which  the  pressure  of  the  spring  is 
applied  through  the  medium  of  a  bell  crank  lever,  the  arrangement  being 
such  that  the  pressure  on  the  valve  is  slightly  reduced  when  it  rises,  thus 
enabling  the  valve  to  open  very  freely.  The  whistles  and  indicator 
cocks  are  all  fixed  on  one  casting,  so  that  only  one  joint  on  the  boiler  is 
required. 

The  leading  axle  has  outside  bearings,  the  axle  boxes  having  about  an 
inch  play  to  facilitate  the  engine  passing  round  curves.  The  journals  are 
of  large  size,  being  Gin,  in  diameter  by  9in.  long.     The  leading  springs  are 


3ft.  long,  and  the  driving  and  trailing  springs  3ft.  Gin.  span.  The  axles 
are  all  made  of  the  best  Yorkshire  iron,  and  the  tyres  of  crucible  steel.  The 
piston  rods  are  of  steel,  and  the  pistons  of  cast  iron,  each  packed  with  a 
pair  of  metal  rings.  The  coupling  rods  are  of  steel,  and  their  ends  are 
fitted  (on  Mr.  Ramsbottom's  plan)  with  solid  bushes ;  by  which  iheans  all 
provisions  for  taking  up  wear  by  cotters  are  dispensed  with,  the  bushes, 
which  are  lined  with  white  metal,  being  easily  removed  when  worn.  The 
valve  gear  is  of  the  shifting  link  kind,  and  the  engine  is  fitted  with  screw 
reversing  gear.  The  engine-driver  is  protected  by  a  neat  awning  fitted 
with  adjustable  slides  for  ventilation. 

Length  of  grate,  4ft.  3|^in. ;  width  of  grate,  3ft.  4in. ;  total  grate  surface, 
14f  square  feet ;  height  of  crown  of  fire-box  over  fire  bars,  4ft.  Gin.;  size 
of  fire-box,  60  cubic  feet ;  number  of  tubes,  140  ;  length  of  tubes  between, 
tube  plates,  lOft.'  10-12in. ;  external  diameter  of  tubes,  2in. ;  thicknes.i 
of  tubes,  '1  to  "ISin. ;  heating  surface  of  tubes,  790  square  feet ;  ditto  fire- 
box, 81  square  feet ;  ditto  total,  871  square  feet ;  mean  diameter  of  body 
of  boiler,  3ft.  10'4in. ;  thickness  of  plate,  'Sin. ;  working  pressure  per- 
mitted, 12  atmospheres ;  cubic  feet  of  water  contained  in  boiler  (Sin.  over 
crown  of  fire-box),  100  cubic  feet;  amount  of  steam  space  in  boiler  (ditto), 
45i  cubic  feet;  length  of  smoke-box,  2ft.  3in. ;  width  of  smoke-box,  4ft. 
3iu. ;  internal  diameter  of  funnel,  ISJin. ;  diameter  of  cylinders,  16in. ; 
stroke,  22in. ;  number  of  wheels,  6;  ditto,  coupled,  4;  distance  between 
leading  and  trailing  wheels,  15ft.  6in. ;  diameter  of  driving  or  coupled 
wheels,  5ft.  Gin. ;  ditto  of  leading  or  trailing  wheels,  4ft. :  weight  on 
leading  axle,  9  tons  3  cwt. ;  ditto  on  driving  axle,  9  tons  13v  cwt. ;  ditto' 
on  trailing  axle,  9  tons  13^  cwt.  ;  total  weight  of  locomotive  working,  28 
tons  10  cwt.;  adhesion  at  one-sixth,  3  tons  4i  cwt. 

Fig.  8  represents  a  small  species  of  engine,  a  drawing  only  of  which  is  exhi- 
bited, as  used  on  the  line  between  Vitre  and  Fougeres,  and  constructed  by' 
Voruz,  of  Nantes,  from  the  designs  of  M.  Forquercot,  and  intended  to  take 
a  load  of  80  tons  up  an  incline  of  1  iu  67.  The  tender  has  four  coupled 
wheels,  which  are  driven  by  an  intermediate  axle  connected  to  the  cylinders 
which  are  outside.  The  cranks  are  balanced  by  counterweights  somewhat 
similar  to  the  plan  adopted  by  Messrs.  Penn  in  their  liigh-pressure  marine 
engines.  It  has  inside  framing.  The  following  are  a  few  of  the  dimensins  : 
— cylinders,  ll'Sin.  in  diameter,  and  22in.  stroke ;  diameter  of  wheels. 
4ft.  25in. ;  pressure,  9  atmospheres ;  number  of  tubes,  138 ;  length  of 
ditto,  8ft.  25in.;  diameter  of  ditto,  Ijin. ;  weight  when  working,  17 
tons;  ditto  empty,  14  tons. 

Fig.  9  is  an  express  engine  built  for  the  Great  Northern  Railw.ay  Company 
from  from  the  designs  and  specifications  of  Mr.  Sturrock,  by  the  Yorkshire 
Engine  Company,  and  is  the  first  engine  completed  by  them  at  their 
works,  near  Sheffield.  It  is  an  inside  cylinder  engine,  with  four  coupled 
wheels,  7ft.  diameter.  The  driving  axle  has  both  inside  and  outside 
bearings,  the  leading  and  trailing  axles  having  only  outside  bearings.  All 
the  outside  bearings  are  of  the  double  conical  shape  similar  to  the  bearing 
in  a  lathe  headstock.  The  axles  and  wheel  tyres  are  of  steel  and  the  latter 
are  secured  to  the  wheels  by  Beattie's  patent  fastener.  All  the  springs  are 
placed  above  the  axles  and  those  belonging  to  the  outside  bearings  of  the 
driving  and  trailing  axles  are  connected  by  compensating  beams,  each 
beam  having  arms  2ft.  3in.  and  3ft.  Sin.  long  respectively ;  the  shorter 
arms  being  coupled  to  the  trailing  axles  and  the  extra  weight  thus  thrown 
upon  the  trailing  springs  compensates  for  the  weight  put  upon  the  inside 
bearings  of  the  crank  axle.  The  copper  plates  inside  the  fire-box  are  all 
^iu.  thick,  except  the  tube  plate,  which  is  fin.  thick,  reduced  to  ^in.  below 
the  tubes.  The  crown  of  the  fire-box  is  strengthened  by  12  transverse 
stays,  assisted  by  sUng  stays  fastened  to  T  irons  riveted  to  the  crown  plate. 
Gusset  stays  are  used  instead  of  longitudinal  tie  rods  for  strengthening 
the  tube  plates.  A  man-hole  is  formed  on  the  top  of  the  fire-box  casing 
and  on  its  cover  the  safety  valves  are  placed,  and  immediately  beneath  the 
man-hole  are  placed  six  small  vertical  pipes  communicating  with  the  main 
steam  pipe  by  which  the  steam  is  conducted  to  the  regulator.  The  fol- 
lowing are  some  of  the  leading  dimensions : — heating  surface  of  fire-box 
including  the  midfeather,  11637  square  feet ;   heating  surface  of  tabes. 
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905'14  square  ft. ;  total  heating  surface  1021-51  sq.  ft. ;  diameter  of  chimney, 
1ft.  4in.;  diameter  of  cylinders,  17in. ;  stroke,  2Mn.;  distance  apart 
2ft.  Gin. ;  steam  ports,  1ft.  3in.  long  by  IJin.  wide  ;  exhaust  ditto  4in. 
wide  ;  driving  and  trailing  wheels,  Vft.  diameter  ;  leading  ditto,  4ft.  Sin. ; 
total  wheel  base,  18ft.  lin. ;  distance  between  driving  and  trailing  wheels, 
8ft.  Gin. ;  ditto  driving  and  leading  wheels,  9ft.  7in. ;  total  weight  of  engine 
in  working  order,  35  tons ;  weight  on  driving  wheels,  13  tons ;  ditto  on 
leading  ditto,  10  tons;  ditto  on  trailing  ditto,  12  tons. 

Fig.  10  represents  an  outside  cylinder  engine  with  four  coupled  wheels, 
constructed  by  Emile  Kessler,  of  Esslingen,  for  the  East  Indian  Railway. 
The  following  are  some  of  the  principal  dimensions :—  Diameter  of  cylinders, 
IGin. ;  stroke,  22in. ;  area  of  grate,  19  square  feet ;  height  of  crown  of 
fire  box  over  bars,  4ft.  3in. ;  number  of  tubes,  162;  outside  diameter  of 
ditto,  Ifin. ;  length,  lift. ;  heating  surface  of  tubes,  l,048i  square  feet; 
ditto  of  fire  box,  102  square  feet;  total  heating  surface,  1,150|  square 
feet;  pressure  of  steam,  1201bs. ;  diameter  of  leading  wheel,  3ft.  Gin. ; 
ditto  of  driving  and  trailing  wheels,  5ft.  Gin. ;  wheel  base,  15ft.  4in. ; 
weight  of  engine,  empty,  29  tons  12  cwt. ;  ditto  when  in  working  order, 
82  tons  8  cwt. ;  ditto  on  leading  wheels,  11  tons  12  cwt. ;  ditto  on  driving 
wheels,  10  tons  8  cwt. ;  ditto  on  trailing  wheels,  10  cwt.  8  cwt. ;  tractive 
force  (counting  63  per  cent,  of  effective),  3  tons  5  cwt. ;  adhesion  at  one- 
sixth,  3  tons  13  cwt. 

Fig.  11  is  a  four-wheeled  tank  engine  by  Krauss,  of  Munich,  and  is  the 
first  built  at  his  new  works.  It  is  a  four-wheeled  engine,  with  outside 
cylinders,  and  there  are  several  ingenious  contrivances  about  this  loco- 
motive. One  of  these  is  the  formation  of  the  framing,  which  is  so  con- 
trived by  being  made  of  the  box  girder  kind,  to  fulfil  the  double  purpose 
of  tank  and  engine  frame.  This  is  certainly  a  novelty,  but  it  is  doubtful 
whether  it  can  be  kept  watertight.  The  inside  of  the  firebox  is  made  of 
corrugated  plates  to  allow  for  the  expansion  and  contraction,  thereby 
avoiding  the  strain  in  the  corners  of  the  firebox.  The  reciprocating  parts 
of  the  engine  are  all  of  steel,  and  made  as  light  as  possible  ;  the  connect- 
ing and  coupling  rods  being  hollowed  out  so  as  to  form  a  I  section.  The 
injector  is  very  simple,  having  no  adjustment  screws,  but  which  is  found 
to  work  very  well  for  all  practical  dift'erences  of  pressure  th.at  may  exist. 
A  self-acting  lubricator  is  placed  at  the  top  of  each  valve  chest,  giving  a 
regular  supply  each  time  the  steam  is  shut  off  in  the  steam  chest.  The 
dimensions  are  : — Length  of  grate,  3ft.  l-3in.  ;  widtii  of  ditto,  3ft.  Sin. : 
grate  surface,  lOj  square  feet ;  height  of  firebox,  4ft.  6'3in. ;  cubic  capacity 
of  ditto,  43^ft.;  number  of  tubes,  15G  ;  length  of  tubes  between  tube 
plates,  lift.  ofin. ;  exterior  diameter  of  tubes,  !lirin-)  thickness  of  tube?, 
•079in. ;  tube  heating  surface,  S12ft. ;  ditto  firebox,  49ft. ;  total  ditto, 
861ft.;  diameter  of  body  of  boiler,  3ft.  9'8in. ;  thickness  of  plate,  -Slin. ; 
working  pressure  allowed,  10  atmospheres  ;  volume  of  water  in  boiler,  109 
cu.ft. ;  ditto  steam  ditto,  40  ;  length  of  smoke  box,2ft.  4;}in.  ;  width  of  ditto 
3ft.  9iin. ;  diameter  of  chimney,  ISJin. ;  diameter  of  cylinder,  14in. ;  length 
of  stroke,  22in.;  number  of  wheels,  4;  ditto,  coupled,  4;  length  of  wheel 
base,  8ft.  iin.;  diameter  of  driving  and  coupled  wheels,  4ft.  llin.  ;  load 
on  wheels,  forward,  10  tons  I85  cwt. ;  ditto,  second,  13  tons  18i  cwt.  : 
weight  of  locomotive  working,  21  tons  17  cwt. ;  ditto,  light,  16  tons 
6  cwt. ;  tractive  force,  4  tons  15^-  cwt. ;  adhesion  at  one-sixth,  3  tons 
13  cwt. 

Fig.  12  is  taken  from  a  drawing  in  the  Exhibition  of  an  engine  manu- 
factured at  Carlsrulie,  which  is  ir.tended  for  the  express  traffic  in  Switzer- 
land. It  is  an  eight-wheeled  outside  cylinder  engine,  with  four  coupled 
wheels,  the  four  leading  wheels  running  under  a  b»gio.  It  is  fitted  with 
two  Giffard  injectors.  The  safety  valve  is  kept  down  by  a  weight  instead 
of  a  spring  balance. 

Fig.  13  is  a  good  type  of  locomotive  used  on  the  Belgian  States  Railways 
for  express  service,  having  been  built  for  tlie  line  from  Anvcrs  to 
Kotterdam. 

This  engine  is  chiefly  remark.ible  for  the  unusual  position  of  the  cylin- 
ders, they  being  stuck  outside  the  framing;  the  steam-pipe  being  carried 
round  outside  the  boiler.     The  fire-grate  is  exceedingly  large,  being  1ft. 


7iin.  by  4ft.  2iin. ;    pressure  of  steam,  9  atmospheres  ;  number  of  tubes, 
223  ;  exterior  diameter,  If  in. ;  total  heating  surface,  1,210  square  feet 
diameter  of  cylinders,  17'3in.;  stroke,  23'61n. ;  weight  of  engine  (empty),. 
31  tons. ;  ditto,  when  running,  34  tons. 

Fig.  14  is  an  express  locomotive  by  Hartmann,  of  Chemnitz,  for  the 
Luxemberg  Railway,  where  it  has  been  running  for  six  months.  It 
has  outside  cylinders  and  the  trailing  axle  runs  behind  the  fire-grate  :^ 
Length  of  grate,  4ft.  l-8in. ;  width  of  ditto,  3ft. ;  grate  surface,  13  square- 
feet ;  height  of  fire-box,  5ft.  2-lin. ;  cubic  capacity  of  ditto,  68  cubic  feet ; 
number  of  tubes,  193 ;  length  of  tubes  between  tube  plates,  10ft.  iin. 
exterior  diameter  of  tubes,  IJln. ;  thickness  of  tubes,  'lin.  ;  tube  heating- 
surface,  824ft.;  fire-box  heating  surface,  91ft.;  diameter  of  body  of 
boiler,  4ft.  IJin.;  thickness  of  plate,  •59in.;  working  pressure  allowed,  9 
atmospheres;  volume  of  water  in  boiler,  115-8  cubic  feet;  ditto  steam 
55  ditto,;  length  of  smoke-box,  1ft.  2-6in.;  width  of  ditto,  4ft.  l^in. ; 
diameter  of  chimney,  15in. ;  diameter  of  cylinder,  IGin. ;  length  of  stroke, 
22iu. ;  number  of  wheels,  6 ;  ditto,  coupled,  4;  length  of  wheel  base,  14ft.  Sin. ; 
diameter  of  driving  and  coupled  wheels,  6ft. ;  ditto  of  leading,  Sft.  45in.  ;. 
load  on  wheels,  leading,  11  tons  41  cwt. ;  ditto,  driving,  11  tons  4.5  cwt.  ;• 
ditto,  trailing,  11  tons  4i-  cwt. ;  weight  of  locomotive  working,  S3  tons 
ISj  cwt.  ;  ditto,  light,  30  tons  8  cwt. ;  tractive  force,  2  tons  1  l.j  cwt. : 
adhesion  at  one-sixth,  3  tons  15  cwt. 

Fig.  15  is  an  outside  cylinder  express  engine  for  the  Paris  and  Orle-aus 
Railwaj'.  It  has  four  coupled  wheels,  and  has  a  light  and  elegant 
appearance. 


APPARATUS  AN'D  PROCESSES  USED  IN'  SPINNING  AND  ROPE- 
MAKING,  CLASS  55,  IN  THE  PARIS  EXHIBITION. 
By  Petek  Le  Neve  Fostee,  Jun.,  C.E. 
(  Continued  from  page  244.) 
Algeeia. 

In  this  section  some  effective  cotton-gins  are  exhibited  by  ^I.  Chau- 
fourier,  of  Paris.  They  are  adapted  for  opening  and  cleaning  any  kind  of 
staple,  whether  long  or  short.  The  cotton  is  drawn  between  a  pair  of 
steel  rollers,  working  nearly  in  contact,  and  so  close  as  not  to  allow  the 
passage  of  an  ordinary  sheet  of  paper,  and  which  stop  the  p-.issing  of  the 
smallest  seeds  which  drop  through  the  grating  in  front  of  the  rollers.  The 
fibres  are  drawn  through  by  means  of  wooden  rollers  covered  loojely  witli 
leather,  which  eft'ectually  prevent  the  cotton  from  being  wrapped  round  the 
steel  rollers.  Another  pair  of  leather-covered  rollers  placed  at  the  back 
continue  the  drawing  of  the  fibres  through  the  gin  and  keep  the  first  pair 
clean.  The  chief  novelty  introduced  in  this  machine  is  a  small  fan  which 
sends  a  current  of  air  on  the  steel  rollers  and  tends  to  keep  them  cool. 
The  machines  are  cheap,  and  can  he  recommended  for  use  in  countries 
where  skilled  labour  is  scarce,  as  they  can  be  put  in  order  by  any  person 
of  ordinary  intelligence. 

Holland. 
The  exhibitors  in  this  department  are  few  in  number,  and  only  show 
some  samples  of  cables  and  cordage. 

BELGirjr. 

The  manufacture  of  niachinery  for  the  preparation  and  spinning  of 
textile  fibres  is  the  most  prosperous  in  Belgium.  Verviers  is  the  principal 
seat  (br  the  construction  of  woollen  machinery,  and  Ghent  for  cotton 
machinery.  Machines,  both  for  cotton  and  wool,  are  constructed  in  large 
numbers  at  Liege. 

A  good  assortment  of  cables  and  ropes  of  various  kinds  is  exhibited  by 
Vertongen  Goens,  of  Termonde(I3).  In  this  town  and  in  the  neighbouring 
communes,  upwards  of  S. 000  persons  are  employed  in  ropemaking. 

JI.  Celestin  Martin  (5)  exhibits  a  complete  assortment  ot  woolleu 
miicliiiiory,  consisting  of  opening-machine,  set  of  carding-machines,  and 
self-acting  mule. 

Tlie  first  uiaehiiie  is  for  the  purpose  of  opening  and  oiling  the  fleece 
previous  to  carding.  It  is  provided  with  self-feeding  apparatus  somewliat 
similar  to  that  described  in  connection  with  M.  i\Iercier"s  machinery  iu 
the  French  department.  The  wool  is  opened  by  a  revolving  beater  with 
iron  blades,  and  passes  on  a  travelling  lattice  to  the  oiling  apparatus, 
which  consists  of  a  trough  containing  the  oil  which  is  tipped  over  in  a 
slow  ar.d  regular  manner  by  a  suitable  arrangement  of  gearing,  so  that  the 
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requisite  quantity  of  oil  is  poured  out  onto  a  revolving  brush-roner,  and 
in  this  manner  tha  wool  is  sprinkled  as  it  passes  under  towards  a  drum 
covered  with  short  steel  points,  from  which  it  is  delivered  in  a  fit  state  for 
carding. 

This  machine  is  of  great  importance  for  the  preparation  of  wool  for  the 
manufacture  of  cloth  and  other  woollen  stuffs;  a  careless  oiling  of  the 
fleece  causes  irregularities  in  the  threads  and  unequalness  in  the  cloth. 

The  set  of  three  carding-machines  consists  of  a  "  scribbler,"  provided 
with  self-feeding  apparatus;  the  fleece  is  stripped  in  the  usual  manner 
from  the  doffer,  by  a  vibrating  comb,  and  formed  into  a  sliver,  which  is 
wound  into  a  ball.  The  "  intermediate  "  card  is  supplied  by  forty  of  these 
balls  of  slivers,  which  are  placed  in  a  creel.  The  sliver  delivered  by  this 
machine  is  of  twice  the  size  of  the  former  and  is  wound  into  a  ball.  This 
ball  serves  to  supply  the  "condenser,"  the  end  passing  through  an  eye 
fixed  in  an  upright  is  led  through  another  eye,  which  is  made  to  traverse, 
by  means  of  an  endless  leather  strap,  for  the  purpose  of  folding  the 
sliver  backwards  and  forwards  on  the  taker-in  or  feed  rollers.  The  fleece 
thus  formed  is  divided  into  parallel  strips  by  thin  steel  blades,  which  are 
stationary  between  the  carding-eylinder  and  the  doffer ;  the  sixty-four 
strips  and  two  wasters  are  then  felted  by  being  rubbed  betwean  two  endless 
bands  of  leather  stretched  on  pairs  of  rollers  having  an  alternate  trans- 
verse motion  ;  the  threads  thus  formed  are  wound  upon  rollers.  This 
machine  works  about  1501b.  of  woo)  per  day. 

The  self-acting  mule  exhibited  by  \V.  Martin  may  be  remarked  for  the 
great  simplicity  in  the  arrangement  of  the  various  parts  of  the  headstock, 
and  which  are  easily  accessible  in  case  of  repairs. 

Messrs.  Houget  and  Teston,  of  Verviers  (4),  have  a  good  display  of 
machinery  for  preparing  and  spinning  wool,  consisting  of  scouring  and 
rinsing  machines,  a  burring  and  opening  machine,  with  self-acting  arrange- 
ment for  the  fleece.  The  "  lap,"  or  fleece,  formed  by  this  machine  is  rolled 
continuously  on  a  cloth  which  effectually  protects  it  from  any  damage  that 
might  occur  from  carriage,  whilst  at  the  same  time  the  evaporation  of  the 
oil  from  it  is  checked.  Tlie  "scribbler"  card  is  41in.  in  width,  with  five 
pairs  of  workers.  The  feeding-table  is  so  arranged  to  take  in  the  "  lap," 
whilst  the  clotli  is  wound  upon  a  roller  underneath  as  the  lap  is  unwound. 
The  fleece  is  stripped  in  the  usual  manner  from  the  doffer  by  a  vibrating 
comb,  and  formed  in  a  sliver,  which  is  led  by  an  endless  feed  cloth  to 
supply  the  "  finisher  "  carding-machine  by  means  of  Apperley  and  Clissold's 
patent  diagonal  feeder. 

Messrs.  Rens  and  Colson,  of  Ghent  (5),  exhibit  a  throstle-frame  for 
spinning  flax. 

~The  Societe  du  Phenix,  of  Ghent  (9),  show  a  carding-machine,  drawing- 
frame,  and  roving-frame  of  112  spindles. 

PnrssiA  AST)  THE  States  of  Noetheen  Gee^iant. 

The  principal  exhibitor  in  this  department  is  M.  Ptichard  Hartmann,  of 
Chemnitz,  Saxony  (20),  who  shows  a  very  complete  assortment  of  woollen 
and  flax  dressing  machinery. 

The  wool-carding  machinery  consists  of  a  double  cylinder  carding-engine. 
in  which  the  wool  is  prepared  for  the  "condenser,"  and  formed  into  a 
sliver,  which  supplies  the  latter  by  means  of  Messrs.  Apperley  and  Clis- 
sold's patent  feeder.  The  shaft  on  which  the  stripping-comb  is  fixed  is 
extremely  heavy,  and  the  arrangement  tends  considerably  to  diminish  the 
vibration  of  the  machine. 

The  arrangement  of  the  apparatus  for  felting  the  threads  is  altogether 
novel.  The  endless  leather  aprons  generally  in  use  are  replaced  by  a  pair 
of  leather  covered  rollers,  which  are  rotated  by  suitable  gearing.  An 
alternate  motion  is  given  to  them  by  eccentrics,  which  can  be  regulated  at 
pleasure,  so  that  the  rubbing  may  be  more  or  less,  as  may  be  required  for 
difi'erent  qualities  of  yarn. 

A  self-acting  mule  of  180  spindles,  for  spinning  wool,  is  also  shown  by 
Mr.  Hartmann. 

The  flax  machinery  exhibited  by  this  firm  consists  of  "  spreader  "  for  long 
line.  The  endless  succession  of  gill  bars  is  well  arranged,  so  as  to  remedy 
the  noise  and  wear  and  tear  which  ordinarily  attend  these  machines  by 
the  too  abrupt  and  violent  descent  of  the  faller.  The  body  of  the  line  in 
this  machine  is  drawn  out  to  from  twenty-five  to  forty-five  times  its 
original  length. 

The  second  drawing  is  effected  by  a  drawing-frame  for  six  slivers. 
The  proportion  of  drawing  of  the  flax  in  this  machine  is  from  fourteen  to 
twenty. 

The  roving-frame  of  70  spindles  for  bobbins  Sin.  by  4in. 

The  carding-machine  for  tow  is  6ft.  in  diameter  and  5ft.  in  width,  with 
six  pairs  of  workers  and  clearers  and  three  doffing-rollers.  It  is  fitted  with 
a  bell  arrangement  for  stopping  the  machine  when  from  300  to  600  yards 
of  sliver  have  been  delivered. 

A  drawing-frame  with  three  heads  for  six  slivers  each.  A  throstle  frame 
for  wet  spinning  is  also  shown.  It  has  176  spindles.  The  drawing-rollers 
are  in  gun-metal,  and  the  weighted  rollers  of  gutta-percha. 

Some  excellent  samples  of  wire  and  hempen  rcpe  and  cables  are  shown 
by  M.  Heekel,  of  St.  Johann,  near  Sarrebriick  (7). 


Geand  Duchy  of  Baden. 

Three  exhibitors  only  send  specimens  of  hempen   and  wire  rope,  also 
some  cordage  made  from  cotton. 


TK 
cords. 


Bataeia. 

lie   ropeworks  of  Fiissen  send  some  good  samples  of  twine  and  fine 

s. 


ArSTEIA. 


M.  Giradoni,  of  Vienna  (5),  exhibits  a  double-carding  machine  for  cotton; 
the  arrangement  of  this  machine  is  exceedingly  novel,  and  a  great 
economy  of  floor  space  is  obviously  gained  in  this  manner.  Tlie  carding- 
cylinders  are  placed  one  on  the  top  of  the  other,  instead  of  side  by  side,  as 
is  usually  done.  The  workers  and  cleaners  are  placed  round  nearly  the 
entire  circumference  of  the  carding-cylinders,  the  space  through  which 
waste  can  be  thrown  oft'  between  the  first  and  second  carding-cylin- 
ders being  thereby  reduced.  The  fleece  is  delivered  from  tha  first  or 
"  breaker  "  cylinder,  to  the  second,  or  "finisher,  which  is  surrounded  by  a 
pair  of  rollers  and  breaker,  with  six  small  rollers  underneath.  The  doffer 
and  stripping-comb  are  of  the  usual  construction,  and  deliver  the  finished 
sliver  to  the  coiling-can.  The  fly  from  the  first  cylinder  falls  into  a  box, 
and  the  combings  from  the  second  cylinder  drop  out  below  the  machine. 
The  production  is  stated  to  be  from  1501b.  to  2201b.  per  day,  with  a  total 
waste  of  from  4  to  5  per  cent,  of  raw  materials  used,  fly,  combings,  and 
strippings  included. 

The  other  principal  exhibitors  from  this  country  are  Messrs.  Hachnel, 
Manhardt  and  Co.,  of  Bielitz,  Silesia  (6),  who  show  some  good  samples  of 
card-clothing  for  woollen  goods. 

Messrs.  Blumenstock,  of  Reichenberg  (2),  and  M.  Angeli,  of  Trieste, 
also  exhibit  good  samples  of  card-clothing  for  cotton,  woollen,  and  flax 
machinery. 

Switzerland. 

The  principal  e.xliibitor  from  this  country  is  M.  Rieter  and  Co.  (2),  of 
Wiuterthnr,  who  has  a  large  display  of  cotton  preparing  and  spinning- 
machinery.  The  first  and  second  machines  are  for  the  purpose  of  ojienin" 
and  cleaning  the  cotton  as  imported  in  bales,  and  forming  it  into  a 
lap  to  supply  the  carding  machines.  The  carding  is  effected  by  two 
machines  only — that  is  to  say,  double  carded,  with  the  intermediate 
process  of  lap-doubling.  The  "  breaker  "  carding  machine  is  furnished 
with  six  working  rollers  and  cleaners;  the  fleece  is  stripped  from  the 
doffer  in  the  usual  manner  with  a  vibrating  comb,  and  is  contracted 
and  drawn  through  a  tube  by  means  of  a  pair  of  rollers  into  a  sliver, 
which  is  delivered  and  coiled  in  a  tin  can  revolving  slowly  on  its  axis'. 

The  lap.doubler  is  for  the  purpose  of  laying  the  slivers  from  the 
"  breaker  "  side  by  side  and  forming  them  into  a  lap  to  supply  the 
"finisher"  card.  Twenty-four  cans  containing  the  slivers  are  arranged 
on  one  side  of  the  machine,  each  end  passes  througli  a  guide  provided 
with  a  self-stopping  motion,  so  that  in  case  any  sliver  should  break, 
the  machine  is  stopped  and  waste  or  spoiled  work  is  prevented.  The 
slivers  then  pass  ;side  by  side  between  two  pairs  of  calender  rollers- 
and  the  lap  thus  formed  is  wound  on  a  light  wooden  bobbin  placed 
in  the  channel  between  two  fluted  rollers.  Four  of  these  laps,  placed 
end  to  end,  form  a  complete  lap  for  the  "finisher"  card.  This 
machine  is  fitted  with  twenty-four  self-stripping  flats  on  Wellmann's 
system.  Tha  fleece  is  stripped  in  the  usual  manner  from  the  dofter  by 
the  coiling  can. 

In  the  drawing  frame  the  fibres  of  the  slivers  are  straightened  and 
their  substance  equalised.  Thi=  machine  consists  of  three  pairs  of 
rollers,  revolving  at  different  speeds,  through  which  four  slivers  are 
drawn  into  one,  and  two  slivers  are  thus  formed  are,  by  passing  through 
a  series  of  rollers,  drawn  into  one;  the  single  sliver  thus  formed  of  eight 
from  the  carding  machine  is  deposited  evenly  and  compactly  in  the 
coiling  can.  I'his  machine  is  fitted  with  stop  motion  for  stoppino-  the 
machine  should  any  of  the  slivers  break. 

The  single  slivers  are  next  twisted,  for  the  first  time,  in  the  alubbino-- 
frame,  into  a  coarse-thread.  This  frame  is  of  forty  spindles.  The 
slivers  are  passed  from  their  cans  and  through  three  pairs  of  rollers,  the 
top  ones  being  covered  with  leather.  The  slivers  then  pass  to  the 
spindles  arranged  in  a  double  row  along  the  front  of  the  machine.  Each 
spindle  is  fitted  at  its  upper  end  with  a  flyer,  and  the  slubbino- 
passes  through  its  hollow  arm  to  the  bobbin.  The  spindle  and  bobbin's 
revolve  at  different  rates,  the  speed  of  the  bobbin  being  gradually  reduced 
as  the  diameter  increases  by  being  filled.  This  is  effected  by  means  of  a 
pair  of  conical  drums.  The  bobbin  is  lifted  by  a  rack-and-pinion  motion 
so  as  to  lay  the  slubbings  on  the  bobbins  in  even  coils.  Two  slubbiugs 
are  next  twisted  together  on  the  intermediate  frame  of  seventy-two 
spindles ;  these  are,  in  their  turn,  doubled  and  twisted  into  a  roving,  on 
the  roving  frame  of  eighty  spindles,  which  are  finally  spun  on  the  self- 
acting  mule. 
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Messrs.  Wegmann  and  Co.  (5),  of  Badeu  (Argan),  exhibit  some  well 
constructed  "  silk-throwing "  machinery,  consisting  of  winding  and 
cleaning  machines  for  the  purpose  of  winding  on  bobbins  the  silk  as  im- 
ported in  skeins,  and  of  cleaning  the  silk  at  the  same  time.  The  skeins 
are  placed  upon  swifts  or  reels,  the  diameter  of  which  can  be  easily 
altered  to  suit  the  diiferent  sizes  of  the  skeins,  by  sliding  out  the  arms  or 
spokes ;  the  silk  is  passed  between  the  edges  of  steel  cleaners,  consisting 
of  a  slit  between  two  steel  bai's,  which  is  adjustable  by  screws,  to  pass  the 
maximum  thickness  allowed,  and  to  stop  fibre  of  extra  thickness.  The 
silk  is  wound  on  bobbins,  driven  by  friction  of  light  iron  pullies,  and  is 
traversed  on  them  by  means  of  a  slide  rod,  having  an  alternate  motion, 
and  carrying  small  glass  rings,  through  which  the  silk  is  guided  to  the 
bobbins. 

The  fibres  of  silk  are  next  wound  and  laid  evenly  together  in  the 
doubling-machine  previously  to  being  twisted  together  in  the  throwing- 
machine. 

Two  throwing-machines  arc  exhibited,  one  for  spinning  warp  and  the 
other  weft ;  also  a  machine  for  spinning  sewing  silk.  All  these  machines 
are  provided  with  a  self-stopping  arrangement,  in  case  of  breakage  of 
threads. 

Some  good  samples  of  card-clothing  are  e.^hibited  by  the  Fabriques 
Mecaniques,  of  Kuti,  Zurich  (3). 

M.  Honegger  (6),  of  Wetzikon  (Zurich),  shows  various  parts  of  spinning 
machinery,  such  as  spindles,  flyers,  Sec. 

Spain,  Poexttgal,  akd  Geeece 
make  but  a  poor  show  in  this  class,  and  exhibit  only  a  few  rude  spinning 
machines  and  samples  of  cordage. 

Sweden  and  Denmaek 
show  excellent  samples  of  cordage  from  the  Establissemenfc  de  la  Marine, 
at  Carlskrona  (1),  Messrs.  Hoffman  and  Co.  (2),  of  Stockholm,  Messrs. 
Holm  aud  Son,  of  Copenhagen  (1),  and  M.  Thrane  and  Co.  (2)  of  the  same 
place. 

EC7SSIA. 

Some  excellent  samples  of  rope  and  cables  are  exhibited  by  M.  Cazalet, 
of  St.  Petersburg  (1);  the  dockyard  of  Cronstadt  (2);  Jouraviefl",  of 
Eybuisk  (3)  ;  and  the  Auxiliary  Committee  of  the  Caucase,  at  Tiflis  (6), 
who  send  specimens  of  rope  and  cordage  made  from  bass  fibres,  wool,  and 
wild  hemp. 

Itaix. 

Although  the  cotton  trade  is  daily  becoming  more  developed  in  this 
country,  it  is  a  matter  of  surprise  that  no  preparing  or  spinning  machinery 
is  exhibited. 

Eoperaaking  by  machinery  in  Italy  has  made  but  little  progress,  and  the 
old-fashioned  wheels  are  still  used  for  spinning  the  yarn  and  twisting  the 
strands.  The  combing  and  preparing  of  flax  and  hemp  is  chiefly  performed 
by  hand. 

Some  well-made  machines  for  winding  the  silk  off  from  the  cocoons,  with 
the  usual  basins  for  hot  watei  heated  by  steam,  is  exhibited  by  Messrs. 
Cariboni  (4),  of  Como ;  Bataglia,  of  Varese  (5);  and  Messrs.  Traverse,  of 
Alessandria  (1). 

Ttjeket  and  Egypt. 
The  specimens  of  rope  and  cordage  and  a  few  spinning  implements  of 
rude  construction  do  not  require  any  particular  comment. 

United  States  of  Ameeica. 

The  contributions  from  the  United  States  are  rather  scanty,  and  consist 
entirely  of  preparing  machinery  for  cotton  and  wool,  lor  which  no  par- 
ticular novelty  can  be  claimed. 

Mr.  H.  L.  Emery,  of  Albany,  New  York  (1  and  0),  exhibits  two  sav/- 
gins  of  similar  construction,  the  small  one  being  worked  by  hand.  In 
this  machine  the  circular  saws  are  mounted,  about  an  inch  apart,  on  a 
cylinder,  and  project  about  half  an  inch  through  a  grate  in  the  hopper,  or 
box  where  the  cotton  is  fed  in.  In  the  hopper  is  a  light  v/ooden  shaft 
thickly  studded  with  pointed  wooden  teeth,  revolving  freely,  for  the 
purpose  of  presenting  the  cotton  to  the  action  of  the  saws  without  pressing; 
a  brush  cylinder  revolving  in  a  contrarj-  direction  clears  the  saws,  and  at 
the  same  time  creates  a  strong  draught.  Across  the  discharging  side  of 
the  gin  is  placed  a  large  revolving  cylinder  of  perforated  zinc  through 
which  the  current  of  air  caused  by  the  brush  cylinder  passes,  carrying 
with  it  the  dust  which  passes  out  at  the  ends.  The  cotton  deposited  on 
the  cylinder  is  stripped  by  means  of  a  pair  of  delivery  rollers. 

The  Southern  Cotton  Gin  Company,  of  Bridgewater,  Massachusetts  (5), 
exhibit  a  60-saw  gin,  with  brush  cylinder. 

A  somewhat  similar  machine  is  exhibited  by  Messrs.  Bates,  Hyde,  and 
Co.  (2),  of  Bridgewater,  Massachusetts,  worked  by  hand. 

Mr.  Goddard  (3),  of  New  York,  exhibits  a  "  Mestizo  burring-picker,"  in 
which  the  wool  is  shaken  and  beaten  till  all  the  burrs  fall  away.     The  wool 


is  fed  in  on  the  endless  lattice,  between  two  taker-in  rollers,  covered  with 
hook-shaped  teeth,  to  the  beater  cylinder,  covered  with  bars  armed  with 
small  teeth,  making  about  400  revolutions  per  minute.  The  wool  is  then 
delivered  to  a  smaller  cylinder,  covered  with  Garnet's  cards,  making  about 
550  revolutions  per  minute.  The  wool  is  stripped  from  the  burring 
cylinder  by  a  brush  roller  revolving  at  the  rate  of  900  turns  per  minute ; 
and  the  fleece  is  oiled  by  a  revolving  brush  upon  which  oil  is  constantly 
dropped.  The  dust  is  extracted  from  the  wool  through  the  perforated  zinc 
casing  over  the  cylinder  by  means  of  an  exhausting  fan  draught.  The 
production  of  this  machine  is  stated  to  be  about  1,0001b.  per  day. 

Geeat  Beitain. 

Messrs.  Piatt  and  Co.,  of  Oldham  (15),  exhibit  a  complete  set  of 
machinery  for  preparing  and  spinning  cotton  and  wool.  For  the  purpose 
of  separating  the  staple  from  the  seed  they  use  the  Macarthy  gin,  the 
principal  feature  in  which  is  a  roller  from  4in.  to  5in.  in  diameter, 
built  up  of  the  fibres  of  jute,  in  the  same  way  as  a  brush,  and  compressed 
in  such  a  manner  as  to  resemble  pasteboard.  This  roller  revolves  in  front 
of  a  hopper,  into  which  the  cotton  to  be  cleaned  is  thrown  :  the  bottom  of 
the  hopper  is  a  grating  sloping  towards  the  roller,  in  front  of  which  is 
placed  a  thin  steel  plate,  pressing  gently  against  it.  The  fibres  of  the 
cotton  are  seized  and  drawn  under  this  plate  by  the  revolving  action  of  the 
roller  until  the  seeds  come  in  contact  with  it.  A  vibrating  knife  then 
ascends,  and,  passing  the  edge  of  the  plate,  pushes  off  the  seeds,  which 
drop  through  the  grating,  and  the  fibres,  thus  freed,  are  delivered  on  the 
other  side. 

The  cotton  is  then  spread  upon  the  endless  feed  table  of  the  scutching 
machine,  where  it  is  opened,  and  freed  to  some  extent  of  dirt,  by  a  beater 
revolving  in  a  casing  fitted  with  a  series  of  parallel  blades,  and  with  longi- 
tudinal slits  between  the  blades  through  which  the  dust  falls.  The  cotton 
is  stripped  from  these  cylinders  by  iron  rollers,  aud  formed  into  a  "  lap," 
and  paitially  felted,  by  being  passed  between  two  pairs  of  calender 
rollers. 

Two  carding-machines  are  exhibited  bj-  this  firm,  one  with  45i-in. 
cylinder,  with  six  pairs  of  working  rollers,  and  adapted  as  a  single  carder 
for  coarse  numbers,  or,  as  a  "  breaker,"  for  preparing  slivers  for  the 
•'  finisher." 

The  other  has  a  cylinder  of  the  same  diameter,  and  is  fitted  with  a  pair 
of  working  rollers  and  an  endless  chain  of  self-stripping  flats.  It  is 
specially  adapted  as  a  "  finisher"  for  cotton  of  fine  numbers. 

A  combing-machine  is  also  shown,  for  laps  of  cotton  16in.  in  width; 
the  tuft  of  cotton  from  the  lap  placed  at  the  top  of  the  machine  is  taken 
by  a  pair  of  nipping  jaws  and  held  against  a  revolving  comb,  which  combs 
cut  the  short  fibres  ;  both  ends  of  the  tufts  are  combed  and  deposited  on  a 
doffing  cylinder,  in  such  a  maimer  that  the  ends  are  made  to  overlap  each 
other,  and  are  re-united  in  a  continuous  sliver,  which  is  afterwards  depo- 
sited in  a  coiiing-can  on  one  side  of  the  machine. 

The  drawing,  slubbing,  and  roving  frames  of  these  makers  are  of  excellent 
construction,  and  are  fitted  with  the  latest  improvements. 

Two  self-acting  mules,  one  for  spinning  cotton  and  the  other  wool,  are 
shown  at  work.  Those  machines  are  of  the  most  improved  construction, 
the  cam-shaft  is  driven  by  conical  frictional  pulleys,  a  patent  governor  or 
cop-regulator  is  attached  for  the  purpose  of  adjusting  the  winding-oa 
motion  to  the  form  of  the  cop,  and  it  is  perfectly  automatic  in  its  action. 
The  drawing  out  motion  is  provided  with  an  arrangement  for  stopping,  in 
case  of  obstruction  to  the  free  traverse  of  the  carriage,  thereby  preventing 
breakage  of  bands  and  other  damage  to  the  machinery. 

In  the  throstle-frame  exhibited  by  this  firm  the  common  flyer  is  re- 
placed by  the  ring  and  follower.  More  yarn  is  produced  by  this  machine 
with  a  smaller  number  of  spindles  than  by  the  mule,  as  they  can  be  driven 
with  a  greater  speed,  but  the  twist  is  not  so  regular. 

Messrs.  Lawson  end  Sons,  of  Leeds  (11),  exhibit  some  highly  important 
machinery  for  the  preparation  and  spinning  of  flax.  The  carding  machine 
is  of  considerable  weight  and  importance;  the  main  cylinder,  or  swift,  as 
it  is  sometimes  called,  being  5ft.  in  diameter,  and  6ft.  in  width,  and  is 
surrounded  for  the  greater  part  of  its  circumference  by  working  rollers. 
Tlie  tow  is  supplied  on  an  endless  feed  lattice,  and  is  stripped  fromthe 
main  cylinder  by  three  dofling  rollers,  each  furnished  with  stripping- 
combs,  and  the  three  slivers  thus  formed  pass  to  their  respective  coiling 
cans. 

The  other  machines  connected  with  the  preparation  of  flax  consist  in 
drawing-frame,  spreader,  roving-frame  of  72  spindles,  and  a  spinning- 
frame  of  200  spindles.  These  are  all  of  excellent  workmanship  and 
design. 

Messrs.  Combe  and  Co.  (5),  of  Belfast,  also  exhibit  some  good  flax 
raachiner}',  consisting  of  hackling-machine,  roving-frame  of  fifty  spindles, 
and  yarn-reels  for  winding  off  lengths  of  yarn. 

The  sheets  of  the  hackling  machine  are  vertical,  and  the  hackle-stocks 
are  fixed  on  the  sheets  instead  of  on  bars,  as  is  generally  the  case,  and  in 
this  way  they  run  more  lightly  and  with-less  noise  and  vibration. 
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The  principal  feature  in  this  roving-frame  is  the  use  of  the  expanding 
pulley  in  place  of  the  conical  drum  for  varying  the  speed  of  the  bobbin  as 
the  yarn  is  being  wound  on.  This  ingenious  contrivance  for  obtaining  a 
variable  speed  is  the  invention  of  Mr.  Combe,  and  consists  of  two  inter- 
locking cones,  with  the  driving-strap  running  in  the  groove  so  formed. 
An  arrangement  of  left  and  right  handed  screws  parts  or  brings  together 
the  cones,  thereby  varying  the  diameter  of  the  working  groove,  and,  con- 
sequently, the  speed  of  the  bobbins ;  and  a  steadier  motion  is  obtained 
than  with  the  conical  pulley,  a  matter  of  great  importance  in  twisting 
the  long  fibres  of  flax  slivers. 

Messrs.  Wren  and  Hopkinson,  of  Manchester  (17),  show  some  highly- 
ingenious  machinery  for  winding  sewing-silk  on  cards,  and  for  reeling 
cotton. 

Mr.  Ferrabee  (7),  of  Gloucester,  exhibits  his  patent  and  improved  wool- 
carding  machinery,  applied  to  a  set  of  two  carding-machines  constructed 
by  Mr.  Tatham,  of  Rochdale.  The  fleece,  being  stripped  in  the  usual 
manner  from  the  doffer  of  the  "  scribbler,"  is  taken  by  a  system  of 
travelling-aprons,  one  working  at  right  angles  to  the  other  ;  the  fleece  by 
this  means  is  deposited  in  diagonal  folds,  crossing  each  other  alternately  on 
an  endless  apron  working  at  right  angles  to  the  axis  of  the  machine,  and 
forming  a  continuous  narrow  band  about  12  in.  in  width,  which  is  carried 
forward  mechanically'  and  laid,  without  stretching,  in  diagonal  folds,  one 
overlapping  the  other,  in  a  continuous  and  uniform  "bat"  of  the  required 
thickness,  on  the  endless  feed-lattice  of  the  "  condenser,"  where  the  fleece 
is  divided  into  a  series  of  parallel  strips,  which  are  slightly  felted  in  their 
passage  between  two  endless  leather  aprons  having  an  alternate  motion 
across  them.     The  threads  are  then  wound  on  rollers. 


MODELS   OP   SHIPS   AND    LIFE-BOATS,    CLASS   66,  IN   THE 
PARIS  EXHIBITION. 

By  Chaeles  W.  JIeeeifield,  F.R.S.,  Principal  of  the  Royal  School  of 
Naval  Architecture  and  Marine  Engineering. 

{Continitecl  from  p.  253.) 

Miggiiig. — There  is  very  little  exhibited  of  detailed  arrangements  relating 
to  tho  masts  and  sails.  There  is  one  English  plan  for  reducing  topsails  by 
rolling  the  yard ;  and  there  is  also  a  French  topsail  exhibited  by  Captain 
Fremont,  which  is  said  to  be  in  general  use  in  ships  hailing  from  Havre. 
A  light  extra  yard,  or  batten,  with  a  tye  of  its  own,  is  laced  across  the  sail, 
at  a  little  more  than  half  its  height.  To  reduce  sail,  the  proper  topsail-yard 
is  simply  lowered  iipon  this.  The  yard  may  then  be  manned  and  reefs  taken 
and  secured  in  the  usual  way  ;  after  which,  if  it  is  only  to  be  single  reefed, 
the  yard  is  again  hoisted.  Mr.  Cunningham  also  exhibits  his  patent  chain 
braces. 

Propellers. — For  large  ships  of  deep  draught  the  screw-propeller  seems  to 
be  almost  universally  adopted,  and  is  to  be  seen  in  every  variety.  "When 
used  as  an  auxiliary,  it  is,  in  English  practice,  either  lifted  or  disconnected 
from  the  engine  and  allowed  to  revolve  freely.  But  the  French  not  unfre- 
quently  use  a  double-bladed  Mangin  screw  with  narrow  blades,  and  fix  it  in 
a  vertical  position,  so  as  to  be  sheltered  by  the  propeller-post.  They  find 
that  in  this  position  it  offers  but  little  resistance  to  the  water,  especially  in 
wooden  vessels,  in  which  the  propeller-post  has  a  considerable  breadth.  It 
is  shown  in  the  transport  Creitse,  exhibited  by  the  French  Government. 
Feathering-screws  appear  to  have  been  generally  discarded. 

The  propeller  is  now  very  commonly  supported  on  a  single  bearing,  espe- 
cially where  there  is  a  balanced  rudder,  and  large  bosses  are  now  generally 
seen.  lu  English  practice  the  boss  is  usually  spherical ;  but  in  the  Marengo 
the  French  constructors  taper  the  after-part  of  it  to  a  point,  probably  to 
prevent  the  accumulation  of  dead-w-ater.  In  this  case  tho  screw-shaft  has 
two  of  Hooke's  joints  between  the  engine  and  the  coupling,  to  allow  for  the 
deformation  which  may  take  place  in  a  wooden  ship. 

The  twin-screw  does  not  yet  appear  in  vessels  of  very  large  size,  but  it 
appears  to  be  almost  imiversally  adopted  by  the  English  in  small  vessels  of 
light  draught.  All  our  steam-launches  ^^se  the  double-screw ;  while  the 
French  still  adhere  to  the  single'  screw  for  these,  and  work  them  with  a 
single  cylinder.  There  is  an  advantage  in  the  very  simple  engine  which 
they  put  into  these  little  vessels,  all  of  ours  having  two  cylinders,  and  some 
four ;  but  the  twin-screw  seems  better  than  a  single  one  for  such  small  craft. 
Very  nice  specimens  of  the  regulation  steam-laimches  are  exhibited  by  M. 
Claparede  and  the  Forges  et  Chantiers  de  la  Me'diterrane'e  for  the  French 
na\Tr,  and  by  the  English  Admiralty  for  our  own.  The  latter  has  JIaudslay 
and  Co.'s  four-cylinder  twin-screw  engines  of  six-horse  power.  Messrs. 
Penn  and  Messrs.  Rennie  also  exhibit  engines  for  launches,  the  latter  with 
siu'face  condensers. 

The  WaterwitcJi,  armour-plated  steam  gimboat,  is  remarkable  for  having 
a  hydraulic  or  jet  propeller.  She  takes  in  the  water  from  the  sea  through 
through  a  soi-t  of  sieve  in  her  bottom.  The  water  is  then  taken  up  by  a 
turbine-wheel  or  centrifugal  pump  driven  by  steam,  and  thrown  out  in  a 


backward  direction,  with  considorablo  velocity,  through  trunks  in  the  sido 
of  the  ship.  The  ship  is  propelled  by  tho  mere  i-eaction  of  the  water  thrown 
aft,  the  principle  being  exactly  identical  with  that  by  virtue  of  which  a  boat 
is  pushed  forward  by  a  man  who  jumps  from  her  stern.  She  is  double- 
ended,  with  a  rudder  at  each  end.  The  propeller  is  reversed  from  the  deck 
by  turning  a  sort  of  huge  thi'ee-w^iv  cook,  without  reversing  the  engines. 
A  speed  of  8-8  knots  has  been  attainc  1  by  this  vessel,  although  her  fonn  la 
not  suited  for  high  speed.  There  exist  no  data  for  comparing  her  perform- 
ance with  that  of  the  screw  ;  for,  although  it  has  been  frequently  stated  in 
certiin  newspapers  that  she  is  a  sLster  ship  to  the  Viper  and  Vixen,  a 
comparison  of  the  two  models  (which  are  close  together)  will  show  that, 
although  their  extreme  dimensions  are  not  very  different,  their  lines  are 
so  wholly  dissimilar  as  to  render  any  comparison  very  uncertain,  if  not 
illusory. 

Lieut.-Colonel  Evelyn  exhibits  a  model  of  a  yacht  with  an  obhque  pro- 
peller, consisting  of  a  flat  plate  sliding  on  an  upright  post.  The  plate  is 
pivoted  on  a  frame  sliding  on  this  post,  so  as  to  allow  the  after  edge  to  rise 
or  fall  until  it  reaches  a  stop.  The  machinery  simply  drives  this  plate  up 
and  down  the  post,  and  the  reflection  of  the  water  from  the  oblique  surface, 
or,  what  is  the  same  thing,  the  resolved  thrust  aft,  drives  the  ship  forward. 
The  plate  reverses  itself  by  means  of  the  resistance  of  the  water  as  the 
stroke  changes,  and  thus  the  resolved  thrust  is  never  forward.  There  is 
an  arrangement  to  get  steering  power  by  turning  the  post  on  which  the 
propeller  slides,  so  as  to  deliver  the  thrust  to  port  or  starboard,  instead  of 
right  aft. 

A  screw-propeller  is  also  exhibited,  driven  by  a  horizontal  wheel  and 
bevel  gear.  TJie  inventor  considers  it  to  be  adapted  for  vessels  of  shaUovr 
draught. 

M.  Guerbigny-Geirmeuil  exhibits  a  direct  propeller,  consisting  of  a  vertical 
plate  driven  right  aft,  and  canting  edge  on  for  the  back  stroke.  By  means 
of  a  lazy-tongs  arrangement  the  propeller  has  five  times  the  stroke  of  the 
engine,  which  is  direct.  Each  propeller  has  thirty-two  distinct  bearings 
and  two  slides,  which  come  into  play  at  each  stroke.  There  is  thus  a  good 
deal  of  friction. 

With  regard  to  these  and  any  other  inventions  about  propulsion,  it  is 
useful  to  bear  in  mind  the  following  considerations  : — 

1.  That  almost  any  propeller  will  give  more  or  less  propulsion  to  almost 
any  ship. 

2.  That  tho  object  therefore  is  not  merely  to  effect  propulsion,  but  to 
obtain  better  performance  than  is  already  got  by  the  paddle  and  the  screw, 
which  have  a  very  high  performance. 

3.  That  small  models  are  under  wholly  different  conditions  from  full-sized 
ships,  not  only  in  respect  of  what  is  mechanically  possible,  but  in  respect  of 
the  comparative  values  of  the  dift'erent  elements  of  power  and  resistance 
which  enter  into  the  calculation. 

i.  That,  in  general,  all  propellers  drive  their  vessels  simply  by  the  re- 
action of  the  water  thrown  backwards  from  the  propeller,  and  that  their 
faUing  oft"  from  theoretical  efficiency  is  due  to  this  being  wastefully  done — 
that  is,  to  the  machinery  having  to  do  something  more  than  simply  to  throw 
the  water  aft  as  quietly  and  quickly  as  possible. 

Steering  Gear  :  Mudders. — A  rudder  may  be  considered  under  two 
aspects,  as  giving  roughly  an  approximation  to  a  curved  keel,  or  as  a 
mechanical  engine  for  tui-ning  a  ship  by  means  of  that  portion  of  the  effect 
of  the  impact  of  the  water  upon  it  which  can  be  resolved  at  right  angles  to 
the  keel.  The  latter  is  the  more  convenient  for  measm-ing  the  force,  the 
former  is  sometimes  simpler  for  getting  at  the  effect.  The  combined  effect 
of  increased  length  and  lateral  resistance,  and  of  the  tendency  of  the  scx-ew 
to  sweei^  away  the  dead  water  which  otherwise  would  hang  round  a  large 
portion  of  the  rudder,  renders  the  work  of  getting  over  the  helm  of  a  modem 
screw-steamer  far  greater  than  that  of  steering  an  old-fashioned  sailing-ship. 
In  the  Messina  '2\  tons,  at  a  leverage  of  1ft.,  were  required  to  bring  the 
rudder  over  to  40  deg,  when  the  ship  was  going  nine  knots  an  houi-.  The 
Messina  is  not  eq^lal  either  in  leng-th,  dr-aught,  or  speed  to  many  of  our 
more  recent  vessels,  and  the  enonnous  turning  power  required  has  led  to 
the  necessity  of  mechanical  expedients  to  relieve  it.  A  long  tiller,  with  a 
purchase,  was  the  first  idea,  a  steering-wheel  the  next ;  but  it  is  obvious 
that  any  method  of  applying  a  sufficient  twisting  force  to  the  rudder-head 
will  answer  the  purpose,  so  long  as  the  rudder-head  stands.  To  obtain  this 
force  is  simply  a  question  of  mechanical  work,  and  the  whole  of  the  exhibited 
steering  apparatus  may  cedesoribed  as  simply  different  methods  of  applying 
this  twisted  couple  to  the  rudder-head,  until  we  come  to  the  balanced  rudder, 
which  involves  an  entirely  different  principle. 

Messrs.  Huxhana  and  Brown  exhibit  a  cross-threaded  screw — ^that  is  to 
say,  a  screw  with  two  threads,  one  right-handed  and  one  left-handed, 
crossing  one  another.  This  works  in  two  half  nuts,  one  of  which  is  fixed 
to  each  end  of  a  short  lever,  which  turns  the  rudder.  The  haK  nuts  pass 
one  another  along  the  screw,  being  opposite  when  the  helm  is  amidships. 
Messrs.  R.  Napier  and  Co.,  and  Messrs.  Denny  and  Co.,  exhibit  two  arrange- 
ments, dift'ering  only  in  detail,  in  which  a  right  and  left  screw  works  two 
nuts,  from  which  connecting  rods  pass  to  the  cross-head  of  the  rudder.  A 
French  exhibitor,  M.  Artige,  produces  one  which  differs  from  that  of  Messrs. 
Napier  chiefly  in  being  heavier.     Mr.  Skinner's  vertical  steering  apparatus 
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has  a  cross  head  working  up  and  down  by  means  of  a  screw  of  low  pitch  in 
a  fixod  slot  -which  is  shaped  as  a  screw  of  high  pitch,  so  that  as  the  cross- 
head  moves  up  and  down,  the  fixed-screw  slot  twists  it  and  turns  the  rudder 
along  with  it.  Mr.  Hewitt  exhibits  a  rudder  which  turns  by  spur  gear, 
working  on  a  spherical  boss.  Denny's  apparatus  took  five  complete  turns 
of  the  wheel  to  bring  it  hard  over. 

Lumley's  patent  rudder  consists  of  two  pieces  hinged  together  Uke  a 
folding  door.  There  are  various  contrivances  for  making  the  two  parts 
move  together  in  such  a  way  that  the  outer  part  shall  make  the  same  angle 
^vith  the  inner  part  as  that  does  with  the  ship.  There  can  be  but  little 
doubt  that  the  principle  is  a  good  one,  subject  to  the  difficulties  of  increased 
friction  and  complex  gear,  with  its  attendant  risk  of  derangement.  The 
after  part  is  less  rigidly  connected  with  the  ship,  and  may  thus  run  some 
extra  risks :  biit  this  circumstance  appears  conducive  to  the  safety  of  the 
rudder  as  a  whole.    Its  chief  objection  hes  in  its  complexity. 

All  these  methods  have  more  or  less  tendency  to  strain  the  rudder-head 
and  therefore  some  of  our  modern  naval  architects  have  reverted  to  the 
balanced  rudder,  in  which  a  portion  of  the  rudder  is  forward  of  the  pivot. 
In  this  way  it  is  possible  to  get  rid  almost  entirely  of  the  twisting  strain,  so 
that  a  child  may  turn  a  vory  large  ruddor.  The  chief  objection  to  it  is  the 
difficulty  of  securing  it.  The  principal  support  is  at  the  neck,  and  this  is 
in  general  but  insufficiently  aided  by  a  pivot  resting  in  a  horizontal  plate 
projecting  aft  from  the  keel.  There  is  generally  no  rudder-post,  and  no 
after  bearing  for  the  propeller  shaft.  The  Bellerophon  and  Hercules  are 
thus  fitted,  and  the  French  ship  Marengo.  In  the  latter,  the  forward  edge 
of  the  rudder  is  scooped  out  to  allow  room  for  the  projecting  point  of  the 
boss  of  the  propeller,  so  that  the  balance  of  the  rudder  is  got  chiefly  at  the 
■  neck  and  heel.  Another  form  of  balanced  rudder  will  be  seen  in  Admiral 
Halsted's  models.  In  this  there  is  a  rudder-post  which  gives  an  after 
bearing  to  the  propeller,  and  half  way  between  the  upper  and  lower  points 
of  support  an  arm  projects  from  the  sternpost  so  as  to  give  an  immediate 
bearing. 

Boat  Gear. — The  French  shed  on  the  herge  contains  a  great  variety  of 
yokes,  tillers,  rowlocks,  tholes,  crutches,  horses,  belaying-pins,  cleats, 
sheaves,  eyes,  and  other  boat  and  yacht  gear.  In  some  of  them  the  strength 
of  the  fastenings  did  not  correspond  with  the  scantling  of  the  piece,  \n\t 
generally  they  seemed  very  well  adapted  to  their  purpose. 

The  exhibition  of  boating  clothes  w-as  wonderful  to  behold.  It  is  clear 
that  the  Parisians  do  not  neglect  the  decorative  part  of  seamanship. 

J'esselsfor  Special  Purposes. — A  model  of  a  very  remarkable  siibmarine 
torpedo-boat  is  exhibited  by  the  French  Government.  It  is  a  very  long  and 
sharp  vessel,  carrying  a  pole  with  a  torpedo  at  the  end,  which  it  is  intended 
to  deposit  imder  the  bottom  or  against  the  side  of  the  ship  which  is  to  be 
attacked.  The  motive  power  is  contained  in  three  cylinders  of  wrought 
iron  containing  air  enormously  condensed.  This  worlis  a  small  screw- 
eno'ine.  and,  after  having  done  its  work  in  that,  is  allowed  to  escape  inside 
the  vessel  for  the  supply  of  the  crew.  There  is  the  usual  vertical  rudder 
for  giving  horizontal  direction,  and  there  are  also  horizontal  rudders  for 
civing  vertical  direction.  There  is  also  a  little  apparatus  for  altei'ing  the 
displacement  sufficiently  to  bring  her  to  the  surface  if  required,  and  a  little 
life-boat,  so  contrived  that  the  crew  can  leave  the  vessel  by  it  in  case  of 
dauser  or  accident.  The  vessel  is  in  existence  at  La  Rochelle,  and  it 
is  said  that  it  has  actually  remained  three  hours  imder  water.  But, 
from  some  cause  or  other,  it  does  not  seem  to  be  regarded  as  of  practical 
utility. 

Steam-dredges  and  mud-barges  are  exhibited  by  ^Messrs.  Rennie  and  Co. 
and  several  other  English  maliers.  A  very  interesting  sot  of  these  is  also 
to  be  seen  in  the  collection  relating  to  the  Isthmus  of  Suez. 

Floating  docks  aro  exhibited  by  ^Messrs.  Randolph  and  Elder,  who  show  a 
model  and  drawings  of  tlie  one  they  constructed  for  the  French  Government 
at  Saigon;  and  by  Messrs.  Rennie  and  Co.  Mr.  Edwin  Clark's  fixed 
hydraulic  lift  is  also  exhibited.  In  the  Netherlands  division  will  be  found 
a  model  of  a  camel  for  floating  ships  over  shallows. 

Messrs.  Ronnie  exhibit  their  hauling  slips  for  the  repair  of  ships.  A 
verv  ingenious  arrangement  for  this  purpose  is  exhibited  by  JI.  T.  Labat,  of 
Bordeaux,  by  which  ships  are  hauled  up  broadside  on. 

jM.  Bertora  exhibits  an  "  onveloppe  impermeable,''  which  is  a  soi't  of 
mackintosh  bag  to  licep  all  dirt  and  weed  off  a  ship  when  laid  \ip  iu  harbour. 
The  difficulty  of  getting  the  bag  on,  added  to  the  prime  cost,  makes  it  a 
very  doubtful  economy. 

Two  aiTaugements  for  firing  guns  under  Avater  aro  exhibited.  Tho  prin- 
ciple iu  both  appears  to  be  to  havo  a  hole  in  tho  ship's  side,  guarded  by  a 
sluice  valve,  and  having  an  elastic  collar,  which  grasps  the  muzzle  of  the 
guu.  I  was  not  able  to  make  out  clearly  what  provision  there  was  for 
keeping  out  tho  water  on  the  recoil  of  tho  gun  until  tho  sluice  v.alvo 
could  Ijo  screwed  homo  ;  nor  could  I  discover  any  arrangement  for 
taking  aim. 

Boat-lowering  Gear. — CliiTord's  well-known  method  is  exhibited.  There 
is  also  a  very  simple  arrangement  for  tho  same  piu'poso  in  tho  American 
division  (by  Messrs.  Brown  and  Level).  Both  falls  are  of  the  same  length, 
and  aro  brought  to  one  winch  on  board  the  shij)  (uot  tho  lioat),  tho  falls 


passing  between  flat  pulleys,  which  thus  gi'ip  them  imtil  both  ends  run 
out  together.  Mr.  May  exhibits  one  on  a  diii'erent  system  in  the  English 
annexe.  In  this  the  falls  arc  liberated  siinuUanoously  by  mean.s  of  a 
trigger. 

Yachts. — -The  French  Government  exhibit  models  of  the  Imperial  steam- 
yacht  Aigle,  and  of  Prince  Napoleon's  yacht  Jerome  Napoleon.  Tho 
English  Admiralty  exhibit  their  own  yachts,  Blaeic  Eagle.  Elfin,  Investi- 
gator, and  the  Royal  yachts  Victoria  and  Albm-t,  Osborne,  Fairy,  and 
Alherta.  Messrs.  White  exhibit  a  paddle  steam-yacht,  designed  for  the 
Egj-ptian  Government.  Of  sailing-yachts,  several  ax-e  exhibited  by  some  of 
the  best-known  English  and  French  builders,  although  we  miss  some  well- 
known  names.  I  do  not  find  the  materials  for  a  detailed  report  in  what 
has  been  exhibited  ;  for  among  sailing-yachts  the  dift'erences  ai'e  so 
minute  that  a  race  upon  equal  terms  is  almost  the  only  effective  com- 
parison. I  note,  however,  an  increasing  divergence  of  the  racing  and 
travelling  types. 

Pleasure-Boats. — My  report  upon  these  must  bo  veiy  short  indeed,  for 
the  reason  that  there  is  very  little  exhibited  that  has  any  claim  to  striking 
novelty,  except  a  few  vagaries.  There  is  both  improvement  and  selectioa 
visible  in  the  models  presented,  but  the  onlj-  marked  novelty  is  the  canoe 
with  the  double  paddle,  and  the  small  steam  pleasure-boat.  The  latter  is 
simply  a  small  edition  of  the  steam-launch,  and  I  have  seen  one  or  two  of 
them  at  work  on  the  Seine.  I  doubt  not  that  they  will  bo  found  extremely 
serviceable  for  much  other  worlc  besides  pleasure,  and  the  small  lake  steamers 
from  Sweden  are  a  practical  proof  of  tho  utihty  to  which  this  system  can  be 
turned.  The  canoe  is  exhibited  in  two  forms  by  ^Messrs.  Soarle — as  the 
racing  canoe,  and,  according  to  the  latest  improvements  of  Mr.  M'Gregor 
and  the  Canoe  Club,  for  a  travelling  eanoe.  For  a  full  description  of  it  I 
must  refer  to  Mr.  M'Gregor's  published  works.  Its  chief  feature  is  the  use 
of  the  two-bladed  paddle,  a  right  and  left  stroke  being  given  alternately. 
Its.  disadvantages  are,  that  it  throws  a  good  deal  of  trying  work  on  the  back 
of  the  canoeman,  and  that  his  hands  suffer  from  the  wet  running  along  the 
paddle,  in  spite  of  the  ring  used  to  stop  the  water.  It  has  some  very 
important  advantages  in  the  narrow  waters  for  which  it  is  contrived — that 
it  can  work  in  narrow  openings  which  a  row-boat  could  only  shoot  or  pole 
through,  and  that  tho  rower  looks  at  his  work.  This  has  its  value  in  intri- 
cate navigation. 

I  would  give  a  caution  to  some  of  our  holiday  seekers  to  be  careful  how 
they  risk  themselves  at  sea,  especially  on  our  western  coasts,  as  thej-  might 
be  tempted  to  do,  by  the  excellent  qualities  of  those  canoes.  In  the  bauds 
of  an  experienced  canoeman,  who  is  also  thoroughly  acquainted  with  the 
coast,  a  great  deal  can  be  done  with  them  ;  but  a  solitary  person,  in  any 
kind  of  boat,  is  not  safe  on  the  edge  of  the  Atlantic,  unless  he  thoroughlv 
knows  the  pilotage.  The  fact  is  that  tho  propelUng  power  at  the  command' 
of  one  man  is  not  sufficient  for  the  wider  waters,  unless  under  tho  exceptional 
circumstance  of  calm  weather,  and  this  is  often  treacherous. 

It  is  sometimes  amusing  to  see  the  curious  expedients  which  are  continually 
Ijeing  invented  to  save  the  trouble  of  looking  over  the  shoulder  occasionaHy 
when  rowing  a  boat.  There  is  a  contrivance  in  a  shed  on  the  herge  with 
this  sole  oljject.  The  inventor  piits  up  a  post  in  front  of  the  rower  to  wMch 
the  in-board  ends  of  the  sculls  are  fixed,  and  then  there  is  a  complirated 
arrangement  of  brass  rods  and  spiral  springs,  which  enables  him  to  work 
his  paddles  the  reverse  way,  with  some  attempt  at  feathering.  Thwe  is, 
also,  a  caique  from  the  Levant,  with  its  oars  heavilj-  loaded  in  tho  loom. 
Those  boats  are  said  to  pull  very  fast. 

Fishing-Boats  are  so  much  mixed  up  with  pleasure-boats  and  small 
coasters  that  a  report  on  one  class  alone  would  be  very  deficient.  I,  there- 
fore, permit  myself  to  call  attention  to  the  very  complete  set  of  this  species 
of  craft  which  is  to  be  found  in  tho  Norwegian  and  Swedish  e.xhibitions. 
It  is  especially  interesting  to  an  Englishman,  from  tho  large  ioheritance  of 
Norse  tradition  which  wo  possess,  especially  in  those  matters.  But  they 
fall  within  class  49,  and  will,  therefore,  I  presimio,  be  the  subject  of  a 
different  report. 

Life-Boats. — Tho  well-established  type  of  this  class  of  vessel  is  the 
regular  boat  of  tho  Royal  National  Life-boat  Institution  of  England.  This 
has  been  extremely  well  considered  and  approved,  after  great  oxperionce 
under  almost  every  possible  combination  of  circumstances  :  and  it  is  prolxiblo 
that  for  K-enoral  purposes,  there  remains  but  little  that  could  bo  altered 
with  advantage.  One  of  the  best  proofs  of  this  is  that  the  French  Ship- 
wreck Institution  has  adopted  it  without  any  chaugo  whatever,  except  in 
the  carriage  on  which  it  is  mounted.  But  a  good  boat,  like  a  gootl  ship,  is 
to  so  o-reat  an  extent  a  compromise  of  many  qualities  more  or  less  sacrificed 
to  others,  that  there  is  amplo  room  for  advantageous  deviation,  to  suit 
special  circumstances,  iu  many  directions.  In  this  way  thes-o  is  much  to 
observe  in  the  models  of  Ufo-boats,  and  of  boats  parti.nlly  fitted  as  life- 
boats. !Many  of  thoso  possess  tho  combination  best  suited  to  their  re- 
quirements. 

One  of  tho  marked  pecuharitios  of  the  society's  tj-pical  life-boat  is  that  of 
ri'Thtin"-  itself  wheu  capsized.  This  is  one  among  tho  least  valuable  of  a 
bait's  qualities,  and  interferes  vory  much  with  its  carrying  power,  either 
for  wrecked  passengers  or  for  general  use,  as  it  depends  upon  having  high 
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ivir-casos  at  the  bow  and  storn  and  a  heavy  iron  koel.  It  is  consoquently 
abandoned  without  hesitation  in  favour  of  other  quahtios  in  paddlebox-boats, 
and  in  the  life-boats  of  emigrant-ships.  In  the  man-of-war's  life-boat  the 
air-oasos  are  made  ronrovable  at  will,  by  simplj'  unscrewing  an  iron  strap  ; 
so  that  tlio  man-of-war  has  thus  a  good  useful  whale-boat  for  general  rough 
weatlier,  and  also  a  self-righting  boat  for  sending  out  a  small  crew  where  a 
boat  is  liable  to  unusual  risk  of  upsetting.  For  an  emigrant-ship,  on  the 
conti-ary,  it  is  clearly  better  to  trust  to  the  boat  that  will  hold  most  poople 
without  upsetting.  Aceordinglv,  3Ir.  White,  of  Cowes,  exhibits  nearly 
every  description  of  life-boat  excojit  self-righting  ones,  and  a  very  instruc- 
tive collection  his  set  of  models  will  bo  found.  The  Life-boat  Institution 
also  exhibit  their  sailing  life-boat  for  Xorfolk  and  Suifolk.  The  wrecks  on 
these  coasts  generally  take  place  on  the  outlying  sands,  and  not  on  the 
shore,  and  the  crews  are  generally  taken  oi¥  by  the  life-boat  from  the  port 
to  windward.  These  boats  have  neither  the  high  air-cases  or  the  excessive 
sheer  of  the  row-boat,  and  do  not  right  thomselvss ;  but  they  have  the  same 
means  of  clearing  themselves  of  water.  The  society  also  exhibits  two 
models  of  fishing-boats,  with  weather-tight  hatches  instead  of  decks,  and 
subdivided  into  compartments.  The  terrible  loss  of  life  that  has  arisen 
from  the  almost  exclusive  use  of  open  boats  for  the  flshei'men  of  many  of 
our  ports  shows  the  necessity  of  some  covering  to  keep  out  the  water.  The 
division  into  compartments  is  a  secondary  feature,  which  is  not  without  its 
disadvantages,  being  dirty  for  small  vessels  ;  but  a  longitudinal  bulkhead 
certainly  diminishes  the  risk  of  capsizing.  Among  the  French  boats, 
besides  the  one  exhibited  by  the  Soeicte,  there  is  an  iron  life-boat  from 
Havre,  built  on  a  model  not  unlike  the  ordinary  English  one,  which  has  seen 
a  good  deal  of  service.  There  is  also  a  very  peculiar  one,  called  the  Prince 
Jerome,  Xo.  2,  from  Havre.  A  German  life-boat,  also  on  the  herge,  is  very 
like  our  own,  Mr.  Devrient,  of  Dantzic,  exhibits  an  excellent  sailing  life- 
boat, with  air-cases.  There  is  also  a  model  of  a  life-boat  from  America, 
which  is  said  to  have  done  good  service.  Among  the  curiosities  will  bo  seen 
a  model  of  Greathead's  original  life-boat,  and  of  Richardson's  tubular  life- 
boat or  raft.  The  defect  of  all  double  boats  or  rafts  is  that  they  will  not 
turn  to  windward. 

On  the  whole,  I  regard  the  exhibition  in   class  G3  to  be  verj-  interesting 
and  instructive,  hut  very  far  from  complete. 


INSTITUTION   OF   CIVIL   ENGINEERS. 


John  Fowlee,  Esq.,  President,  in  the  Chair. 

The  first  meeting  of  the  Session  1867-68  was  occupied  by  the  reading  of  a 
supplement  to,  and  the  discussion  upon,  tlie  paper  "  Experiments  on  the  Removal 
of  Organic  and  Inorganic  Substances  in  Water,"  by  Mr.  Edward  Bj-rne,  M.  Inst., 
C.E,,  which  was  read  at  the  close  of  last  Session.  The  author  now  gave  an 
account  of  experiments  he  had  since  made  on  the  well-known  filtering  materials, 
magnetic  carbide,  and  siiicated  carbon  ;  and,  after  recording  the  results  in  a 
tabul.ar  form,  he  proceeded  to  make  a  comparison  between  those  substances  and 
animal  charcoal. 

His  experiments  were  to  the  effect  that  the  action  of  the  magnetic  carbide 
*ras  exceedingly  feeble  as  regarded  the  removal  of  organic  and  inorganic  im- 
purities, and  that  it  did  not  possess  the  property  of  softening  the  water  e.vcept 
to  a  very  small  cxteet ;  whereas,  this  property  was  possessed  in  a  high  degree 
t>y  the  two  otlier  filtering  materials.  Siiicated  carbon,  however,  quickly  lost 
this  power,  and,  after  a  short  time,  it  rendered  the  water  positivol)-  harder  than 
it  was  before  filtration.  Animal  charcoal,  in  its  softening  propertj',  was  not 
only  more  powerful  than  the  siiicated  carbon,  but  more  permanent  in  its  action  : 
and  so  far  as  the  experiments  went,  it  continued  to  remove  inorganic  matter. 
After  a  short  time,  however,  it  commenced  to  give  back  a  portion  of  the  organic 
impurity  which  it  liad  previously  removed.  The  siiicated  carbon  too,  was  found 
in  an  equally  short  time,  to  give  back  not  onlj'  the  organic,  but  also  the  inorganic, 
laiatter  which  it  had  previously  taken  up. 

To  decide  whether  the  organic  matter  contained  in  the  water,  so  far  as  the 
ruitrogen  was  concerned,  had  undergone  any  oxidation  by  its  passage  through 
•these  substances,  the  amount  of  nitrogen  in  the  original  water,  and  in  that 
passed  through  each  filter,  was  determined  bj'  the  process  which  Professor 
Wanklyn  had  recently  made  known.  By  this  extremely  delicate  test  it  was 
found  that,  for  equal  quantities  of  organic  impurity,  the  amount  of  albuminous 
inatter  in  the  original  and  in  the  filtered  waters  was  precisely  the  same;  which 
fact  was  considered  a  sufficiently  clear  proof  that  the  organic  matter  contained 
in  the  water  had  undergone  no  change  by  its  percolation  through  these  filtering 
materials. 

The  author  then  expressed  the  opinion  that  while  filtration  must  ever  be  con- 
sidered most  valuable  for  the  removal  of  matter  in  mechanical  suspension,  it  was 
practically  useless  as  a  means  of  removing  substances  in  solution.  He  argued 
that  the  deductions  to  be  drawn  from  these  experiments,  though  made  on  a 
small  scale,  would,  by  reason  of  the  systematic  manner  in  which  they  were 
conducted,  be  safeli'  applicable  to  cases  of  far  greater  magnitude.  He  con- 
cluded by  expressing  a  hope  that  the  result  of  these  investigations  would  serve 
the  purpose  of  pointing  out  tlie  danger  of  depending  too  much  on  the  system 
generally  of  filtration,  as  well  as  of  exposing  the  inconsistency  of  bringing  home 
foul  water,  to  undergo  a  delusive  method  of  purification  ;  instead  of  adopting 
the  proper  and  only  satisfactory  plan  of  procuring  water  tthich  was  itself 
naturally  pure. 


BRITISH  ASSOCIATION  FOR  THE  ADVANCEMENT  OP  SCIENCE, 


ON  THE  BIRMINGHAM  WIRE  GAUGE. 
Br  JIr.  Latimkr  C^ark. 

The  Birmingham  wire  gauge  is  a  scale  of  numbers  extensively  employed,  both 
in  this  country  and  abroad,  to  designate  a  set  of  arbitrary  sizes  of  wire  varying 
from  about  half  an  inch  down  to  the  smallest  sizes  usually  drawn. 

The  origin  of  this  system  and  the  date  when  it  was  introduced  appear  to  be 
unknown,  and  as  there  is  no  authorised  standard  in  existence,  it  happens  that 
a  great  number  of  gauges  have  come  into  extensive  practical  use  under  the 
common  name  of  the  Birmingham  wire  gauge,  but  which  differ  from  each  other 
to  a  most  serious  extent. 

A  table  is  subjoined  containing  the  decimal  parts  of  an  inch  of  twelve  different 
wire  gauges  collected  from  various  sources,  and  it  is  probable  that  many  others 
might  he  found.  The  difference  in  weight  of  wires  of  the  same  denomination, 
according  to  different  tables,  amounts  frequenth-  to  10,  15,  and  even  to  20  per 
cent,  and  upwards,  [and  this  among  gauges  which  are  in  extensive  daily  use. 
The  author  has,  in  fact,  recently  been  concerned  in  a  contract  in  which  the 
choice  of  one  or  other  of  two  so-called  Birmingham  wire  gauges,  in  equally  com- 
mon use  and  of  equal  authenticity,  would  make  a  difference  of  more  than  £8,000 
to  the  contractor. 

This  discrepancy  of  gauge  has  not  escaped  the  attention  of  practical  men.  In 
1857,  Mr.  Joseph  Whitworth,  at  a  meeting  of  the  Institution  of  Mechanical 
Engineers  of  Manchester,  proposed  the  adoption  of  a  wire  gauge  in  which  the 
number  of  each  size  corresponded  to  its  diameter  in  thousandths  of  an  inch  ;  for 
example,  aAvire  '095  inch  in  diameter  would  be  called  No.  95,  and  so  on. 

In  1858,  Mr.  James  Cocker,  of  Liverpool,  proposed  to  introduce  a  new  Bir- 
mingham wire  gauge,  closely  approximating  to  the  gauges  in  ordinary  use,  but 
with  some  of  the  more  gkaring  irregularities  smoothed  over,  so  as  to  render  the 
gauge  more  regular  in  its  gradations ;  he  also  introduced  a  ver^'  convenient 
instrument  for  measuring  the  sizes  of  wire  in  thousandths  of  an  inch,  which 
bears  bis  name,  and  which  has  proved  a  great  convenience  to  practical  men  ;  he 
also  employed  the  word  '■'  mil,"  as  signifying  the  thousanth  part  of  an  inch,  an 
innovation  which  has  also  been  found  of  extreme  convenience  in  practice. 

Before  making  any  suggestions  for  obviating  the  inconvenience  arising  from 
the  great  confusion  among  the  guages  in  common  use,  I  would  remark  that  I 
agree  with  others  in  entirely  approving  of  the  system  of  measurement  in  decimal 
fractions  of  an  inch,  and  I  emplo3'  this  system  in  my  own  practice;  there  is 
however,  so  much  practical  convenience  in  the  use  of  a  limited  number  of  guages 
which  become  familiarised  to  the  memory  and  to  the  eye,  and  the  S3'stem  is  ia 
such  universal  adoption  throughout  the  world,  that  I  see  no  hope  or  prospect  of 
its  abolition. 

Under  these  circumstances  it  would  appear  desirable  to  bring  into  use  one 
standard  wire-guage,  approximating  as  closely  as  possible  to  the  present  wire- 
guages,  and  sufficiently  so  to  render  it  possible  to  make  the  present  numbers 
still  available,  but  formed  on  a  systematic  plan,  and  introduced  with  sufficient 
authority  to  ensure  its  universal  reception. 

I  am  of  opmion  that  if  the  British  Association  would  appoint  a  committee 
to  investigate  and  report  upon  the  subject,  and  were  to  issue  a  guage  under  their 
authority,  and  bearing  the  title  of  the  "British  Association  Guage,"  or  "British 
Guage,"  that  they  would  confer  a  great  boon  on  the  commercial  community, 
and  that  the  guage  recommended  by  them  would  soon  obtain  universal  adoption! 

I  have  been  unable  to  ascertain  which  of  the  guages  given  in  the  subjoined 
table  is  entitled  to  the  greatest  authority,  but  I  am  inclined  to  attribute  greater 
weight  to  that  given  in  page  1,013  of  Mr.  Holtzapffel's  book  on  turning,  both 
on  account  of  his  known  accuracy  and  the  early  date  at  which  his  measurements 
were  made. 

I  have  investigated  some  of  the  guages  with  a  view  to  discover  the  basis  on 
which  they  were  originally  formed.  The  irregularities  in  gradation  are  very 
great,  but  when  plotted  they  gave  a  curve  approximating  to  a  logarithmic 
curve,  such  as  would  be  formed  by  the  constant  addition  of  10  or  12  per  cent,  to 
the  diameter  of  each  preceding  size. 

Upon  the  whole,  I  am  inclined  to  think  it  probable  that  the  original  gua^e 
was  formed  by  taking  as  its  basis  No.  16  bell-wire,  having  a  diameter  of  Jj  of 
an  inch,  and  that  each  succeeding  size  up  to  No.  1  was  formed  by  successive 
additions  of  25  per  cent,  to  the  weight,  this  would  be  equivalent  to  successive 
increments  of  ll'S  per  cent,  to  the  diameters,  and  would  give  a  logarithmic 
curve,  which  can  be  extended  indefinitelj'  in  either  direction. 

I  subjoin  a  column  showing  the  diameters  and  sectional  areas  of  wires  of  the 
various  sizes  formed  on  this  basis — that  is  to  say,  by  constant  increments  of 
25  per  cent,  in  sectional  area  or  weight,  and  it  will  be  found  to  approximate 
so  closely  to  the  Birmingham  wire-gauges  at  present  in  use,  that  it  mio-ht  be 
substituted  for  them  without  much  inconvenience,  and  I  feel  confident  that  if 
such  a  guage  were  issued  under  the  name  and  sanction  of  the  British  Association 
it  would  speedilv  obtain  universal  adoption. 
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Table  snowiNG  some  of  the  Vaeiations  existins  iif  the  Wire  Gauge,  as  given  by  diffeeent  Authoeiiies. 

Diameters  iu  Decimals  of  an  Inch. 


OKI 

4 

pa 


26 
17 
18 
19 
20 
21 
22 
23 
24 


27 
28 
29 
30 
31 
32 
33 
34, 
35 
3G 
37 
38 


•062 

•043 

•041 

•032 

•025 
■023 
•019 
•018 
•016 
•015 
•014 
•013 
•010 

•0096 
•0087 
•0079 

•00C7 


00000 
0000 
000 
00 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


•456 

•425 

•394 

•363 

•331 

•300 

•280 

•260 

.240 

•220 

•200 

•185 

•170 

'155 

•140 

•125 

•110 

•095 

•085 

•075 

•065 

•057 

•050 

•045 

•040 

•035 

•030 


T^  <W  O 


•454 
•425 
■380 
•340 
■289 
•276 
•247 
•221 
•214 
•194 
•171 
•161 
•143 
•126 


'O      ^  '5. 


5  .=^.3 
p  •••  [3   • 


,  I 


•363 

•331 

■300 

•280 

•260 

•240 

•220 

•200 

•185 

•170 

•155 

•140 

•125 

•110 

•095 

•085 

•075 

•065 

•057 

•050 

•045 

•040 

•035 

•030 


•025 

•023 

•019 

•018 

•016 

•015 

•014 

•012 

•010 

•O096 

•0087 

•OD79 

•0067 

•0058 

•0042 

•0039 

■0033 


■380 
■340 
•300 
•280 
•260 
•240 
•220 
•200 
•185 
•170 
•155 
•140 
•125 
•110 
•095 
•085 
•075 
•065 
-057 
•050 
•045 
•040 
•035 
•030 


•326 

•300 

•274 

•250 

•229 

•209 

■191 

■174 

•159 

•146 

•133 

•117 

•100 

•090 

•079 

•069 

•0625 

•053 

•047 

•041 

•036 

•03125 

•028 


■^3 


■oH 


OJ   o 

■3^ 


•300 

•284 

■259 

■238 

•220 

•203 

•180 

•165 

•148 

•134 

•120 

-109 

•095 

•083 

•072 

•065 

•058 

•049 

•042 

•035 

•032 

•028 

•025 

•022 

■020 

■018 

■016 

•014 

■013 

■012 

•010 

■009 

■008 

■007 

■005 

■001. 


CB«' 


•310 

•280 

•260 

•240 

•220 

■200 

•187 

•166 

-158 

-137 

•125 

•109 

•095 

•083 

•072 

•065 

•056 

•049 

•042 

•035 

•032 

•028 

•025 

•022 

•020 

•018 

•OIG 

•014 

•013 

•012 

■010 

■009 

•008 

■007 

•005 

•004 


•3125 

•2927 

•2708 

■2500 

•2291 

•2084 

•2075 

•1718 

•1562 

•1406 

•1250 

•1125 

•1000 

•0875 

•0750 

•0625 

•0572 

■0521 

■0468 

•0416 

•0364 

•0312 

•0281 

•0250 

•0229 

•0208 

•0187 

•0166 

•0146 

•0125 


g-a 


CO     . 


•300 
•280 
•260 
•240 
•220 
•200 
•180 
•160 
•140 
•130 
•120 

•no 

•100 

•090 

•080 

•070 

■060 

•050 

•045 

•040 

•035 

•030 

•025 

•022 

•020 

•018 

•016 

■014 

•012 

•Oil 

•010 

•009 

•008 

•007 

•006 

•005 


•315 

•290 

•264 

•248 

•223 

•209 

-184 

•1685 

•150 

•125 

•1105 

•0995 

•085 

•0755 

•0685 

•062 

•053 

■0445 

■0355 

■0325 

■030 

■0275 

•025 

•0225 

•0185 

•017 

•0141 

•013 

•0122 

•0115 

•0105 

•0085 

•0075 

•0055 

-001 


•246 
•226 
-198 
•183 
•175 
•160 
•136 
•128 
■107 
■100 
•092 
•079 
•070 
•063 
•057 
•047 
•042 


3   O  'X> 

-"•3  g 

i-ii 


•300 

•280 

•260 

•240 

•220 

•200 

•180 

•165 

•150 

•135 

•120 

•110 

•095 

•085 

•070 

•065 

•060 

•050 

•040 

•036 

•032 

•028 

•024 

•022 

•020 

■018 

■016 

•014 

•013 

•012 

•010 

■009 

•008 

•007 

•005 

•004 


Peoposed  Gauge. 


t3<  C  , 

O  _,  CJ  ^ 

p  g  o 


•3465 

•3099 

•2772 

•2479 

"2217 

•1983 

•1774 

•1587 

•1419 

•1269 

•1135 

■1015 

•0908 

•0803 

•0726 

•0650 

•0581 

•0520 

•0465 

•0416 

•0372 

■0333 

•0297 

•0266 

•0238 

•0213 

•0190 

•0170 

•0152 

•0133 

•01-22 

•0100 

•0097 

•0087 

•0078 

•0069 


a  fi  g 
?  S  o 


•0943123 

•0754498 

•0603598 

•0482879 

•0386303 

•0309042 

•0247234 

•0197787 

•0158229 

•0126583 

•0101267 

•0081013 

•0064811 

•0051848 

•0041479 

■0033183 

■0026547 

•0021237 

•0016990 

•0013501 

•0010873 

■0008699 

■0006959 

■0005567 

•0004464 

■0003563 

•0002851 

•0002280 

•0001824 

•0001459 

•0001167 

■00009^4 

•0000747 

•0000597 

•0000478 

•0000383 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 
23 
3* 
25 
26 
37 
28 
2» 
30 
31 
33 
33 
34 
35 
3& 
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ON   THE   CONSUMPTION    OF    FUEL. 
By  Mr.  W.M.  Patterson,  C.E.,  Perth. 
{Continued  from  page  259.) 
10.  To  find  the  area  over  the  hridge  or  flarae-wall  at  the  end    of  the  fire- 
grate.   To  the  superficial  area  in   inches  of  the  air  passage  through  a  square 
foot  of  tlie  fire-grate  per  second,  found  by  Rule  6,  add  one-thirtieth  part  for 
the  increase  in  volume  in  the  combination  of  the  h^-drogen  and  oxj'gen,  and 
for  the   other  pioducts  of  the  fael  not  previously  taken  into  account,  and  as 
the  temperature    of  the    furnace    may  be    assumed   to   he    fully    1,000  deg., 
multiply  the  total    volume    by  3,  the  square  root  of  the  quotient  is  the  size  of 
the  square  in  inches  for  the  opening  over  the  bridge   or  flame-wall  for  every 
foot  of  fire-grate. 

Newcastle  Hai'tht/. 
5-963 
5-963 


iro)35-567 
1-185 


36-742 
3 


v'110-226  =  10-498  side  of  square  required. 
Fordel  Splint. 
5-336 
5-336 


3'o)28-472 
-949 


29-421 
3 


-i/88-263  =  9-394  side  of  square  required. 
Of  the  flues  no  part  of  them  should  be  less  in  cross  section  than  the  area 
over  the  bridge  or  flame-wall  ;  they  ma3-  with  advantage  be  made  somewhat 
larger  to  give  space  for  deposition  of  dust,  so  that  the  flue  at  no  time  may 
be  less  than  the  area  over  the  bridge  or  flame-wall,  and  the  distance  between 
the  chimney  and  furnace  should  be  as  short  as  possible.  The  chimney  being 
the  part  connected  with  the  ordinary  furnaces,  which  provides  the  power  to 
force  the  required  quantity  of  air  into  the  furnace,  it  is  necessary  to  have 
it  of  such  relative  proportions  and  dimensions  as,  with  the  heat  going  to 
waste  from  the  boiler,  will  enable  it  to  perform  that  work. 

11.  To  find  the  inside  capacity  of  a  chimney :  square  the  rate  in  feet  of  air 
required  to  enter  the  fire-grate  per  second,  multiply  the  product  by  -002288 ; 
the  product  is  the  force  in  pounds  with  which  the  air  will  enter  .by  the 
air  passage  in  a  superficial  foot  of  fire-grate ;  multiply  the  product  by  -333, 
the  proportion  at  least  which  the  air  passage  between  tha  fire-bars  should 
bear  to  the  bars ;  the  quotient  is  the  force  in  pounds  exerted  on  one  foot  of 
fire-grate.  From  the  degrees  of  temperature  of  the  products  of  combustion 
entering  the  chimney,  which  may  be  assumed  at  the  temperature  of  steam 
in  the  boiler,  say  212  deg.,  subtract  the  degrees  of  temperature  of  the  atmo- 
spheric air,  assumed  at  60  deg. ;  divide  the  difterence  by  490'8  (l-490-8ths.  being 
the  increment  in  bulk  for  every  degree  of  Fahrenheit  above  32  deg.) ;  add  1 
integer  to  the  decimal  found ;  multiply  the  sum  by  1728 ;  the  product  is  the 
number  of  cubic  inches  of  the  rarefied  air  in  the  chimney,  equal  in  weight 
to  the  inches  in  a  cubic  foot  of  air  outside  the  chimney;  multiply  535-68, 
the  weight  in  grains  of  a  cubic  foot  of  air  at  the  ordinary  temperature,  by 
1728,  and  divide  by  the  last  product  obtained;  subtract  the  quotient  from 
535-68  grains  ;  the  diflierence  is  the  weight  which  a  cubic  foot  of  rarefied  air 
is  lighter  than  a  cubic  foot  of  air  outside ;  multiply  this  hy  -333,  the  area 
of  air  passage  entering  the  furnace ;  divide  the  weight  of  force  exerted  on  a 
foot  of  fire-grate  in  grains  by  the  last  product ;  the  product  is  the  height 
which  a  column  of  rarefied  air  will  counter-balance  the  pressure  on  one  foot 
of  area  of  fire-grate. 

Keioeaxtle  Hartley 

4-352 
4-352 


212 
60 

152  (  -309 
l-OOo 

1-309    535-680 
1728      1728 

18-939 
-002288 

•04334 
•333 

490-8  ) 

•01443 

7000 

101.010 

2261-592  )  925655-04  409-228 

126-452 
■333 

42-108  )  101-01  ( 2-398 


Fordel  Splint. 


212 
60 

490-8)  152  (  -309 
1-000 

1-309 

1728 


4'554 
4-554 

20-738 
-002288 

-047450 
-333 

-0158 
7000 

110-60 


535-68 

1728 


536-660 
2261-592 )  925655-04(  409-228 


126-452 
-333 


42-108)  110-66(2-626 

It,  however,  should  be  observed  that  the  inside  area  of  the  chimney  at 
the  top  should  equal  the  area  of  the  air  passage  going  through  the  fire- 
grate, as  the  previous  calculations  in  connection  with  the  tables  showed  a  much 
slower  rate  of  air  going  through  the  fire-grate  than  ought  to  obtain  for 
proper  combustion,  for  Dr.  lire,  in  a  paper  read  before  the  Roj'al  Societj-  in 
1863,  stated  that  he  found  the  aerial  products  of  combustion  from  boiler 
furnaces  flow  oft'  with  a  velocity  of  fully  36ft.  per  second,  and  as  these  pro- 
ducts in  that  condition  follow  apparently  a  fixed  law,  it  is  a  natural  conclu- 
sion to  come  to  that  if  the  products  of  the  fuel  were  supplied  with  the 
necessary  oxygen  at  a  rate  nearly  equal  to  that  at  which  they  fly  off",  more 
complete  combustion  would  follow,  and  the  full  complement  of  the  heat  be 
evolved. 

12.  To  ascertain  the  height  of  the  chimue}- ;  the  current  of  air  through  the 
fire  bars,  the  area  of  fire  grate  and  the  pressure  of  steam  being  determined  on, 
square  the  rate  required,  multipl}'  the  product  by  "002288,  then  by  the  area  of 
feet  in  fire  grate  multiplied  bj'  '333 ;  the  product  is  the  pressure  of  the  air  in 
pounds  on  the  air  passages  of  fire  grate ;  multiply  this  product  by  7,000  grains, 
the  product  is  the  total  pressure  in  grains  ;  find  the  difference  between  the 
weight  of  a  cubic  foot  of  rarefied.air  and  a  foot  of  cold  air,  as  by  Rule  11 ;  divide 
the  total  pressure  by  this  difference,  the  quotient  is  the  cubic  content  of  a  column 
of  air  to  produce  the  pressure,  divide  the  quotient  by  the  area  of  air  passage 
through  the  fire  grate,  the  quotient  is  the  height  of  the  chimney ;  or  if  a  certain 
height  above  100ft  is  determined  on,  divide  by  the  height,  and  the  square  root  is 
the  side  of  the  square  of  the  chimney  at  the  top ;  and  if  it  is  tor  a  round 
chimney,  multiply  the  side  of  the  square  by  1-128,  the  product  is  the  diameter 
of  a  chimney  of  equal  area.  Assume  the  rate  of  the  air  required  to  be  36ft.  per 
second,  the  area  ot  the  fire  grate  21ft.,  and  the  pressure  of  the  steam  at  501bs., 
including  the  pressure  of  the  atmosphere. 
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It  may  be  premised  here  that  it  would  be  well  that  the  minimum  height  of 
chimneys  should  be  100ft. ;  not  that  that  height  is  specially  required  for  draught 
purposes ;  the  converse  is  the  case,  for  in  our  manufacturing  towns  several  of  the 
tapered  chimneys  would  be  far  more  effective  were  they  reduced  so  far  in  height ; 
but  it  would  be  beneficial  inasmuch  as  it  would  admit  of  the  deleterious  products 
of  incomplete  combustion  emitted  from  the  chimneys  being  diffused  through  the 
surrounding  atmosphere  before  coming  over  the  surface  of  the  earth,  to  which 
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from  their  denseness,  thej'  have  a  tendency  to  descend.  In  regard  to  boilers 
generally,  the  work  "  Useful  Information  for  Engineers,"  by  William  Fairbairn, 
Esq.,  C.E.,  contains,  as  its  title  bears,  ninch  valuable  information.  There  are, 
however,  a  few  points  on  which  something  may  be  said.  The  quantity  of  water 
in  a  boiler,  in  proportion  to  the  steam  room,  has  alwa}'s  appeared  to  me  to  be 
too  large  when  it  is  considered  that  even  in  those  having  steam  of  an  elasti'- 
force  above  the  atmosphere  of  lOolbs.  the  relative  volume  of  steam  compared  to 
that  of  water  is  240  to  1.  Now,  as  water  in  the  boiler  is  required  for  no  other 
purpose  than  being  converted  into  steam,  and  is  only  expended  in  doing  so, 
apparently,  to  be  strictly  correct  these  proportions  are  all  that  is  required,  and 
how  a  rule  could  have  been  thought  of  for  allowing  one- half  of  the  cubic 
capacity  for  water  and  the  other  for  steam  is  not  easily  explained.  Mr.  Watt 
so  far  remedied  this  defect  bj'  concaving  the  bottom  and  sides  of  the  waggon 
and  haycock-shaped  boilers,  and  then  in  placing  a  flue  through  tliem.  It  was 
further  remedied  iu  the  Cornish,  and  still  further  in  the  marine,  tubular,  and 
locomotive  boilers,  but  it  does  not  appear  that  the  bringing  ot  the  relative 
proportions  between  steam  and  water  nearer  each  other  was  the  object  for  which 
these  changes  were  made,  the  object  being  rather  to  gain  increased  heating  or 
absorbing  surface  of  boiler.  It  was,  however,  overlooked  that  the  apparent 
heating  surface  obtained  from  internal  flues  and  tubes  was  not  nearly  all 
effective,  for  water  boils  easiest  and  raises  steam  quickest  by  convection — that 
is,  having  the  heat  applied  to  the  under  surface  of  the  boiler — and  also  when 
from  the  length  of  the  boiler,  either  by  a  double  or  triple  run,  along  which  the 
heated  products  had  to  travel,  a  great  proportion  of  the  last  run  was 
non-effective  by  the  heat  being  absorbed  before  passing  there.  It  is  therefore 
necessary  that  the  boilers  which  have  return  flues  should  not  be  too  long,  and 
that  in  those  having  three  runs  of  tlie  boiler,  the  flrst  being  in  an  internal  flue, 
the  second  should  be  immediately  under  the  boiler.  The  Cornish  boiler  with  the 
double  flue  is  an  improvement  so  far  as  the  flues  are  concerned,  but  not  as 
regards  the  furnace  and  flame  wall.  Iu  none  of  the  Cornish  boilers,  even  in 
those  with  one  flue,  is  there  the  proper  space  above  the  furnace  or  over  the 
flame  wall  to  promote  perfect  combustion.  A  boiler  of  the  Cornish  kind 
formed  something  similar  to  the  Butterly  boiler,  or  rather  having  a  fire-box 
like  a  locomotive,  with  tubes  three  times  the  size  of  locomotive  tubes,  of  about 
25ft.  long — it  the  tubes  are  of  iron,  the  conducting  power  of  copper  being  to 
iron  as  2'4  to  1 — would  answer.  Well,  were  this  kind  of  boiler  so  built  that  the 
products  of  combustion  could  be  brought  to  bear  on  the  underside  as  well  as  in 
the  tubes,  leaving  the  boiler  at  the  level  of  the  water  line  thej'  would  be 
effective  in  raising  steam  ;  or  if  large  flues  were  preferred  to  the  tubes  they 
might  be  made  oval,  supported  along  tin  centre  of  the  inside  with  three  rows  of 
vertical  pipes,  being  larger  at  the  top  than  at  the  bottom  part  of  the  tube,  the 
length  of  boiler  to  be  from  loft,  to  18ft.,  and  the  heated  products  |of  com- 
bustion to  pass  from  the  internal  to  the  under  side  of  the  boiler,  split,  and 
return  by  the  sides ;  or  another  kind  of  land  boiler  might  be  formed  of  the 
cylinder  form  with  egg  ends,  having  the  water  lessened  by  another  portion  of 
boiler  inside,  rising  above  the  water  6in.,  the  water  space  between  it  and  the 
boiler  gradually  increasing  in  width  up  to  water  line,  and  thereby  bring  the 
water  and  steam  space  nearer  in  proportion  to  each  other,  and  were  the  feed 
water  caused  to  impinge  on  this  steam  casing,  as  it  may  be  called,  at  several 
points  it  would  promote  the  proper  circulation  of  the  water  when  in  a  state  of 
ebullition,  which  contributes  so  much  to  the  generation  of  steam,  give  a  larger 
space  of  steam  room,  and  would  prevent  priming ;  studs  properly  placed  would 
keep  the  casing  in  its  position.  The  want  of  steam  room  in  boilers  tends  very 
much  to  cause  the  pressure  in  the  boilers  to  vary,  and  goes  far  to  assist  in  some 
explosions,  and  were  this  kind  of  boiler  built  on  the  hung  system  or  oven  plan, 
the  flue  around  the  boiler  being  of  the  proper  sectional  area,  and  the  exit  flue 
placed  at  the  top  of  the  water  line  the  full  width  of  boiler  and  side  flues,  by 
the  depth  to  give  the  proper  sectional  area  equal  to  the  area  over  the  flame 
wall,  the  following  advantages  would  be  derived  from  it,  viz.,  that  the  boiler 
would  hang  always  in  a  body  of  flame  or  heat  from  the  incandescent  fuel, 
keeping  all  the  heating  surface  of  the  boiler  of  nearly  equal  temperature,  and 
the  heat  would  be  so  applied  to  the  heating  surface  that  the  water  would  receive 
the  heat  by  convection,  none  of  the  heating  surface  having  a  downward 
tendencj',  and  no  part  of  the  heating  surface  would  be  covered  with  soot,  which 
is  generally  the  case  in  the  last  flue  of  wheel  or  three  run  flues — this  soot  acting 
the  part  of  a  non-conductor,  preventing  even  the  little  heat  that  is  to  be  got 
in  these  parts  of  a  flue  from  being  absorbed  and  conducted  into  the  water. 

In  marine  boilers  where  flues  are  used  thei'^  should  not  have  a  longer  run  than 
25ft.,  and  should  be  made  narrower  at  the  top,  thereby  allowing  the  water  space 
to  be  widest  at  the  top  of  the  flue,  and  the  nearer  the  proportion  of  the  steam 
room  and  water  space  are  made  to  the  relative  proportions  they  bear  in  the 
production  of  steam  so  much  the  better,  as  saving  the  space  in  steam  vessels  is  a 
desideratum. 

Much  has  been  said  in  favour  of  large  furnaces  and  slow  combustion,  but  my 
experience  has  always  been  tliat,  wlien  the  furnace  was  not  too  large,  but 
sufficient  to  hold  the  necessary  fuel,  the  space  above  the  tire  bars  large  enough 
to  enable  the  products  of  the  burning  fnel  and  the  oxygen  of  the  air  to  inter- 
mingle properly,  the  area  over  the  bridge  and  the  flues  being  of  a  size  sufficient 
to  allow  the  heat,  expanded  air,  and  products  of  combustion  to  pass  over  and 
through  at  no  higher  rate  than  the  air  came  into  the  furnace,  and  that  the 
chimney  was  of  suflicient  size  inside  to  produce  the  necessary  draught  or 
pressure  at  the  furnace,  that  the  higher  the  rate  the  air  came  into  the  furnace, 
if  it  did  not  exceed  the  rate  of  SOft.  per  second,  the  more  complete  was  the 
combustion  and  the  more  work  done  for  the  fuel  burned.  A  locomotive  running 
at  a  high  speed  is  always  able  to  raise  the  necessary  steam  required  for  the 
extra  speed  by  the  sharpness  of  the  draught. 

And  as  to  the  kind  of  top  or  finish  a  chimney  ought  to  have,  many  fanciful  theoiios 
are  extant,  without  any  good  reason  for  adopting  the  one  instead  of  the  other,  for 
tlieininciiiiil  condition  for  the  top  of  a  chimney  to  be  in  is  to  allow  the  free 
emission   of  the   rarefied   air.     This   cannot  be  the  case  in  all  states   of  the 


weather  with  some  of  the  forms— for  instance,  the  obelisk  top  with  centre 
diaphragm  has  the  drawback  of  presenting  a  surface  to  the  wind  above  the 
top  proper  of  the  chimney,  the  diaphragm  being  below,  therefore  the  draught  of 
the  chimney  must  be  impeded  by  sudden  gusts  of  wind,  impinging  on  the 
diaphragm,  and  forcing  itself  down  the  chimney  till  overpowered  by  the 
ascending  current.  The  best  form  of  a  top  is  one  having  a  splay  outwards 
from  the  inside  aperture,  so  that  if  the  wind  strikes  it,  it  will  have  a  tendency  to 
fly  upwards  and  rather  assist  the  ascending  current. 

The  heightening  of  chimneys  has  generally  been  considered  as  the  panacea  for 
all  the  evil  incidental  to  badly-constructed  furnaces  and  smoky  chimneys  of 
dwelling  houses. 

The  height  of  the  chimney  produces  most  effect  on  draught  when  advantage 
is  to  be  taken  of  the  chimney  not  for  combustion  but  ventilation ;  for  it  is  a 
fact  well  known  to  all  bricklayers,  that  even  in  the  hottest  weather  when  the 
air  inside  the  chimney  is  very  cold  as  compared  with  the  air  on  the  outside, 
that  an  ascending  current  is  always  in  the  chimney,  and  the  higher  the  chimney 
the  stronger  is  the  current ;  so  great  and  uniform  is  a  current  of  ascending  air 
in  the  high  chimneys  that  the  inference  is  that  the  column  of  air  iu  the  inside 
can  be  no  denser  than  the  surrounding  air  at  the  top  of  the  chimnej-;  if  this 
inference  is  correct,  which  I  think  it  is,  for  on  no  other  theory  can  the 
ascending  current  be  accounted  for,  it  does  not  accord  with  the  present  accepted 
law  of  the  weight  of  air,  which  is  that  the  air  is  like  layers  of  paper  lying  one 
above  the  other,  the  topmost  having  merely  its  own  weight,  but  every  layer 
downwards  is  bearing  the  weight  of  the  layers  above  it,  so  that  at  the  surface  of 
the  earth  the  bottom  layer  is  supporting  a  weight  equal  to  14'71bs.  per  square 
inch.  If  that  law  is  universal,  then  the  air  in  the  chimney  would  have  the 
same  number  of  layers  as  it  were  as  there  are  on  the  outside,  and  when  in  a 
colder  state  would  rather  have  been  denser  than  otherwise,  and  the  current 
downwards  rather  than  upwards.  A  case  in  point  is  the  railway  tunnel,  in 
Edinburgh,  from  Scotland-street  to  Princes-street — a  work  with  which  I  was 
connected — which  is  1,008  yards  long,  and  is  116ft.  higher  at  Princes-street 
than  at  Scotland-street,  but  for  a  considerable  length  the  Scotland-street  end 
of  the  tunnel  is  larger  in  cross  section  than  at  any  other  place;  in  hot  weather, 
when  a  larger  quantity  of  rarified  air  is  in  the  lower  end,  a  strong  current  of 
air  always  descends  to  Scotland-street. 

There  is  another  peculiarity  connected  with  the  motion  of  air  in  a  cold 
state,  that  it  moves  in  the  reverse  way  that  water  docs  in  a  syphon,  it  goes 
down  the  short  leg  and  up  the  long  one ;  and  it  will  do  this  in  a  pipe  when  all 
around  is  still,  but  the  motion  is  much  increased  if  the  long  leg  is  made 
larger  as  well  as  longer — this  peculiarity  of  motion  in  air  being  induced  in  a 
pipe  by  it  having  the  form  of  an  inverted  syphon,  the  length  of  the  long  leg 
always  being  sufficiently  high  to  reach  a  slightly  lighter  atmosphere,  so  as 
to  give  as  much  difference  in  weight  as  will  overcome  the  friction.  The  fact 
was  observed  by  Dr.  Chowne,  and  he  took  advantage  of  it  liy  enrolling  a  patent 
for  ventilating  buildings  by  introducing  syphon  pipes  into  them.  In  his 
description  of  the  patent  he  owned  he  could  not  account  for  the  action  of  the 
air,  nor  on  what  principle  the  motion  of  the  air  was  induced,  neither  had  he 
been  aware  that  by  making  the  long  leg  larger  as  well  as  longer  the  efiect 
would  be  increased,  or  the  working  of  the  patent  might  Lave  been  more 
successful,  but  as  it  was,  it  failed. 

It  is  also  well  known  amongst  miners  that  in  sinking  a  shaft,  without  a 
brattice  wall  in  it,  the  smoke  of  the  powder  from  the  shots  fired  cannot  be 
got  rid  of,  nor  pure  air  obtained  to  sustain  the  workmen ;  but  when  a  brattice 
wall  is  put  in,  and  as  is  generally  the  case  on  one  side  a  little  longer  than 
the  other,  the  ventilation  goes  on  by  the  air  descending  the  smallest  side  and 
ascending  the  largest  side  of  the  divided  shaft.  This  peculiarity  might  well  be 
taken  advantage  of  in  the  mining  districts,  where  good  ventilation  is  so  nmch 
required,  by  always  having  the  upcast  shaft  considerably  larger  than  the  down- 
cast; and  the  mines  where  carburetted  hydrogen  exists  in  great  quantities  the 
draught  in  the  upcast  might  be  accelerated  without  the  aid  of  a  furnace  bj' 
having  some  of  the  inflammable  gas  conveyed  in  pipes  to  the  upcast  shaft,  and 
burnt  in  jets  well  up  in  it ;  this  would  help  to  carry  away  the  noxious  gas,  save 
fuel,  and  improve  the  draught;  the  heat  evolved  from  the  consumed  gas  would 
rarity  the  air  very  much ;  of  course  the  entrance  to  the  upcast  should  always 
be  equal  to  the  area  of  the  shaft,  having  sliding  doors  on  it  to  modify  the  draught 
in  the  mine  when  required. 

I  have  said  that  some  of  the  high  tapered  chimneys  would  be  more  eftective 
were  they  diminished  in  height  so  far,  which  may  be  illustrated  tlius :  .■^s  it  is 
the  area  of  the  narrowest  part  of  the  chimney  multiplied  by  the  height  that 
determines  the  column  of  rarified  air  passing  forth  from  a  chimney,  take  one, 
therefore,  having  a  sectional  area  at  the  top  equal  to  the  size  of  air  passage 
through  the  fire  grate,  viz.,  6-993ft.,  or  as  in  Rule  12,  the  side  of  the  square  at 
the  top  being  2-644ft.,  cubic  column  of  air  872-831  ft.,  and  heiglit  I21.\'<in.,  but 
were  that  chimney  to  be  increased  in  height  another  -iSft.,  and  have  a  taper  of 
lin.  in  8ft.,  the  side  of  square  at  top  would  be  reduced  to  1ft.  each  way.  leaving 
a  sectional  area  of  2-702ft.,  which,  multiplied  by  172-81ft.,  the  increased  height 
only  gives  a  column  of  rarified  air  equal  to  400ft.,  as  against  872831tt. 

In  conclusion,  it  is  of  the  utmost  importance  that  even  the  workmen  wlio  are 
engaged  in  erections  where  currents  of  air  or  gases  are  concerned  should  have 
removed  from  them  the  antiquated  notions  with  which  they  generally  are 
imbued,  as  to  the  laws  which  govern  these  currents,  and  should  be  made 
acquainted  with  their  nature  and  laws,  for  in  many  cases  the  workmen,  seeing 
that  the  instructions  they  receive  or  the  plans  they  are  working  to  are  the 
reverse  of  the  notions  they  have  held  during  life,  "that  a  contiaciod  throat  is 
conducive  to  a  good  working  furnace,"  they  will  have  a  little  ol  tlieir  oun  will 
in  the  matter,  and  not  allow,  as  they  think,  the  work  to  be  spoiled  ;dtogether. 
They  contract  some  part  (I  am  recording  what  I  have  experienced  myself),  the 
work  is  completed,  and  the  result  of  the  working  is  found  not  to  l)e  what  was 
anticipated,  and  is  only  made  right  when  the  contracted  part  is  removed.  I 
liave  been  long  impressed  with  the  idea  that  some  such  work  as  tlial  Uad  taken 


December  1,  1867.] 


THE  ARTIZAN. 


277 


place  in  forming  the  air  passages  where  some  of  the  apparent  failures  took  place 
in  the  ventilation  of  the  House  of  Commons.  When  1  had  the  opportunity  of 
hearing  the  description  of  the  working  of  the  process  of  the  ventilation  of  that 
building,  as  illustrated  by  a  model  in  Dr.  Boswell  Reid's  class  room,  the  system 
appeared  perfect ;  but  if  by  any  means  the  apertures  or  air  passages  through 
which  the  air  of  tlie  respective  temperatures  had  to  pass,  were  not  in  proportion 
to  the  densities  of  the  air,  perhaps  the  larger  were  given  for  the  cold  air,  and 
the  smaller  for  the  heated,  or  both  might  be  equal,  either  of  which  conditions 
would  destroy  to  a  certain  extent  the  proper  ventilation.  In  the  system  for 
ventilating  rooms  by  having  an  aperture  with  a  valve  on  it,  leading  into  the 
chimney  of  the  room,  the  vent  lining  above  the  aperture  should  be  lin.  diameter 
larger  than  those  below,  and  kitchen  chimney  vent  linings  should  be  fully 
two-thirds  larger  than  those  for  rooms,  and  no  caps  should  be  put  on  chimneys 
of  a  less  size  than  the  vent  linings. 


ON   STEAJr  CULTIVATION— THE  ADVANTAGES  TO    BE  DERIVED 

FROM  IT,  ITS  PRESENT  POSITION,  AND  FUTURE  DEVELOPMENT. 

By  Mb.  David  Ge£i&. 

(Continued  from  page   256.^ 

Although  it  is  no  doubt  an  advantage  to  be  able  to  do  the  farm  operations 
more  cheaply  than  by  horse  power,  the  writer  looks  upon  this  as  of  minor 
importance,  compared  with  the  results  referred  to  in  the  first  part  of  this  paper, 
;and  with  the  increased  certainty  that  will  attend  the  carrying  out  of  the  farming 
business,  about  which  he  will  saj'  more  presentlj'.  The  cultivation  of  the  soil 
is  a  business  that  requires  a  great  amount  of  care  and  attention.  A  very  false 
idea  of  a  farmer's  business  is  conveyed  when  it  is  said  that  anyone  is  tit  for 
farming ;  on  the  contrary,  the  writer  does  not  know  of  any  business  which 
requires  such  minute  attention  and  such  keen  observation  ;  and  this  arises 
mainly  from  the  extraordinary  variations  in  the  climate,  weather,  and  soil,  and 
the  great  effect  these  variations  have  upon  the  crops.  Those  persons  who  most 
carefully  observe  the  state  of  their  land,  and  never  work  it  except  at  proper 
times,  will  derive  the  greatest  advantage  from  it.  On  a  farm  under  horse 
cultivation,  however,  this  is  a  very  difficult  task,  as  the  small  amount  of  profit 
yielded  by  farmmg  will  not  allow  the  number  of  horses  to  be  kept  that  would 
be  necessary  to  deal  with  all  the  land  at  the  right  period  and  in  the  most 
economical  manner.  This  inability  to  perform  the  work  when  the  land  is  in 
its  best  condition,  involves  its  deterioration  until  it  can  scarcely  be  considered  to 
be  in  a  growing  condition,  and  not  unfrequeutly  involves  the  total  or  partial 
loss  of  a  crop.  When  we  reflect  that  there  are  only  two  or  three  months  in  the 
year  during  which  tillage  work  can  be  profitably  performed,  the  fact  that  the 
horses  are  sometimes  kept  going  constantly,  in  order  not  to  fall  behindhand 
with  the  work,  shows  that  tlie  soil  must  often  be  operated  upon  when  it  is  in 
a  very  improper  condition.  But  the  person  who  farms  by  steam  has  a  powerful 
and  ample  force  at  his  disposal,  so  that  he  can  afford  to  wait  until  his  land  is  in 
a  fit  state  for  working ;  and  this  force  is  also  an  untiring  one,  which  he  can 
work  night  and  day  with  relays  of  men  if  necessary.  You  may  often  hear 
farmer's  complain  that  they  are  behindhand  with  their  work,  and  they  will 
point  out  to  you  a  field,  or  perhaps  two  fields,  iu  which  the  crop  has  been 
nearly  lost  simply  because  it  was  put  in  two  or  three  days  liter  than  the 
remainder,  of  when  the  land  was  in  a  state  unfit  for  its  reception.  This  occurs 
because  the  farmer  is  usually  obliged  to  keep  his  working  force  of  horses  down 
to  the  narrowest  possible  limit,  and  the  consequence  is  that  in  some  unfavourable 
seasons  he  requires  twice  the  power  at  his  disposal  to  do  his  work  in  time. 
But,  as  the  writer  shows,  these  irritating  and  expensive  difficulties  are  almost 
unknown  to  the  man  who  farms  by  steam. 

Hitherto  farming  has  very  rarely  been  highly  successful  as  a  commercial 
undertaking,  and  when  taken  up  by  commercial  men  it  does  not  often  pay. 
The  reason  is  that  to  effect  the  different  operations  required  in  the  best  possible 
way  entails  an  expenditure  all  the  year  round  which  cannot  be  borne  by  the 
profits  of  farming.  As  the  use  of  steam  developes  itself,  however,  farming  will 
become  a  business  iu  which  a  man  may  see  his  way  with  some  degree  of  con- 
fidence, and  be  able  to  calculate  beforehand  the  cost  of  each  operation,  and 
whether  he  will  gain  or  lose  by  it.  The  season  and  the  weather  will  have  only 
half  the  control  over  the  crops  and  tillage  operations  that  they  have  at  present. 
But,  before  these  results  can  be  effected  it  is  necessary  that  th«  very  cheapest 
system  of  cultivation — cheapest,  I  mean,  as  regards  the  cost  per  acre — should  be 
adopted,  that  the  tillage  should  be  done  at  a  given  time,  and  at  a  cost  not 
greater  than  that  of  the  actual  day's  work.  For  instance,  if  under  the  present 
sj'stem  a  farmer  were  to  take  each  field  consecutively,  and  just  calculate  before- 
hand the  cost  of  the  different  operations  required  for  cultivating  it  under  ordinary 
circumstances,  he  would  probably  find  that  such  an  estimate  would  have  to  be 
doubled  before  it  would  cover  his  actual  expenditure ;  and  this  is  in  consequence 
of  wet  days  and  other  contingencies  compelling  him  to  keep  his  teams  and 
men  idle.  Such  a  state  of  things  in  an  ordinary  mercantile  business  would  be 
ruinous ;  and  this  is  the  great  drawback  in  all  calculations  connected  with 
farming — wet  days  have  to  be  paid  for  exactly  the  same  as  dry  ones,  and  often 
expenses  are  running  on  when  real  harm  is  being  done  to  the  land.  Before, 
also,  we  can  attain  the  cheapest  system  of  cultivation  we  must  have  the  farms 
remodelled,  in  order  to  admit  of  engines  and  machinery  being  worked  in  the 
most  profitable  way  ;  and,  as  the  writer  has  before  pointed  out,  we  must  have 
steam  implements  that  will  perform  ever3'  operation  required,  so  as  to  keep 
horses  off  the  land  altogether,and  thus  lessen  the  power  required  to  till  the  ground. 

It  is  important  that  the  fields  should  be  made  of  a  size  to  suit  exactly  the 
routine  of  mork  that  the  farmer  wishes  to  carry  out,  and  arranged  so  that  all 
the  crops  of  one  kind  are  together,  thus  avoiding  unnecessary  delays  and  re- 
movals. The  removal  of  a  number  of  implements  from  one  field  to  another 
entails  a  loss  of  time  which  should  be  reduced  to  a  minimum  by  making  the 
fields  as  large  as  possible,  consistent  with  the  rotation  of  crops  the  farmer  intends 


to  follow.  Some  may  argue  that  as  their  farms  consist  of  different  kinds  of 
land,  they  require  a  particular  crop  upon  each  kind  ;  but  the  writer  believes  that 
when  steam  is  used  the  advantage  of  having  the  whole  of  the  crop  in  one  place 
more  than  counterbalances  any  drawbacks  of  this  nature — except,  of  course,  in 
very  exceptional  cases  ;  and,  besides,  the  fact  that  steam  can  work  one  kind  of 
land  just  as  easily  as  another,  will  often  remove  these  objections  altogether.  As 
an  example  of  the  advantages  of  enlarging  fields  and  pulling  down  old  fences, 
the  writer  would  refer  to  the  case  of  a  gentleman  in  Essex — Mr.  Prout,  of  Saw- 
bridgeworth — who,  on  a  holding  of  i50  acres,  by  pulling  down  fences  and 
dividing  his  farm  into  seven  or  eight  large  fields  has  gained  no  less  than  sixteen 
acres  of  arable  land — land  which  was  formerly  occupied  by  old  straggling  fences, 
trees,  and  water-courses,  and  this  has  been  done  at  a  cost  which  is  trifling  in 
comparison  with  the  benefits  obtained  from  the  improvements. 

The  question  of  roads  on  a  farm  has  an  important  bearing  on  the  subject. 
There  is  an  objection  generally  made  that  they  take  up  too  much  ground,  but 
this  is  altogether  unfounded.  The  headlands,  which  are  generally  trodden 
down  and  compressed  by  horses  and  carts,  require  at  least  twice  the  cultivation 
of  the  other  parts  of  the  field,  and  yield  worse  crops.  There  can,  consequently, 
be  no  profit  in  their  tillage,  and  the  width  of  a  road  dividing  two  fields  is  of 
course  much  less  than  that  of  two  headlands  and  the  hedge.  But,  however  that 
may  be,  by  having  properly-constructed  roads  on  a  farm  the  cost  of  taking  off 
the  produce  is  very  considerably  lessened — say,  by  a  halfpennj'  per  ton  on  the 
whole.  This  would  much  more  than  cover  the  rent  of  the  ground  occupied,  and 
prevent  any  treading  on  land  to  be  cultivated.  When  these  and  such  kindred 
improvements  are  carried  out  farming  will  become  a  business  which  any 
thoughtful  and  intelligent  man  may  manage  with  profit,  and  will  be  free  from 
most  of  the  vicissitudes  which  now  cause  the  investment  of  capital  in  farming 
to  be  looked  upon  as  of  so  precarious  a  character. 

Besides  the  advantages  to  the  agriculturist  the  nation  at  large  will  derive 
great  benefit  from  the  increased  yield  of  crops,  and  also  from  the  fact  that  the 
materials  to  "feed"  the  power  used  in  tillage  will  be  drawn  from  the  coal-mine 
or  the  forest,  instead  of  being  taken  from  the  produce  of  the  fields.  We  shall 
not  be  obliged  to  import  so  much  corn  as  hitherto,  and  a  larger  percentage  of  the 
crops  will  be  converted  into  food  for  human  beings  instead  of  food  for  horses. 

In  these  days  of  dear  labour  a  very  important  point  is  the  reduction  in  the 
amount  of  manual  labour  required  to  till  the  soil,  together  with  the  enlighten- 
ment of  the  agricultural  labourer,  tending  to  make  him  use  his  mind  as  well  as 
his  body.  So  far  as  the  country  is  concerned  the  state  of  the  labour  market  is 
becoming  a  question  which  every  farmer  will  have  to  study,  for  while  the 
labourer  justly  participates  in  the  progress  of  the  condition  of  the  people  of  this 
country,  the  rise  in  labour  must  materially  lessen  the  farmer's  profits.  Indeed, 
if  wages  go  on  increasing  in  the  same  ratio  as  they  have  recently  done,  it  will  be 
impossible  to  farm  with  a  profit  at  all  except  by  employing  such  machinery  as 
shall  considerably  diminish  the  number  of  men  required. 


EXPERIMENTAL  RESEARCHES  ON  THE  MECHANICAL  PRO- 
PERTIES OP  STEEL  IN  ITS  PRESENT  IMPROVED  STATE  OF 
MANUFACTURE. 

By  William  Faikbaien,  LL.D.,  P.R.S. 
There  is  probably  no  description  of  material  that  has  undergone  greater 
changes  in  its  manufacture  than  iron  ;  and,  judging  from  the  attempts  that  are 
now  making,  and  have  been  made,  to  improve  its  quality  and  to  enlarge  its 
sphere  of  application,  we  may  reasonably  conclude  that  it  is  destined  to  attain 
still  greater  advances  in  its  chemical  and  mechanical  properties.  The  earliest 
improvements  in  the  process  of  the  manufacture  of  steel  and  iron  may  be 
attributed  toCort,  who  introduced  the  process  of  boiling  and  puddling  in  the 
reverberatory  furnace,  and  the  more  recent  improvements  to  Bessemer,  who  first 
used  a  separate  vessel  for  the  reduction  of  the  metal.  To  the  latter  system  we 
owe  most  of  the  important  changes  that  have  taken  place ;  for  by  the  com- 
paratively new  and  interesting  process  of  burning  out  the  carbon  in  a  separate 
vessel,  almost  every  description  of  steel  and  refined  iron  may  be  produced.  The 
same  results  may  be  obtained  by  the  puddling  furnace,  but  not  to  the  same 
extent,  since  the  artificial  blast,  of  the  ISessemer  principle,  acts  in  much  greater 
force  in  depriving  the  metal  of  its  carbon,  and  in  reducing  it  to  the  state  of 
refined  iron.  By  this  new  process  increased  facilities  are  aftbrded  for  attaining 
new  combinations  by  the  introduction  of  measured  quantities  of  carbon  into  the 
converting  vessel,  and  this  may  be  so  regulated  as  to  form  steel,  or  iron  in  the 
homogeneous  state,  of  any  known  qualitj'. 

By  the  boiling  and  puddling  processes  steel  of  similar  combinations  may  be 
produced,  but  with  less  certainty  as  regards  quality,  as  everything  depends  on 
the  skill  of  the  operator  in  closing  the  furnace  at  the  precise  moment  of  time. 
This  precaution  is  necessary  in  order  to  retain  the  exact  quantity  of  carbon  in 
the  mass  in  order  to  produce  by  combination  the  requisite  quality  of  steel.  It 
will  be  observed  that  in  the  Bessemer  process  this  uncertainty  does  not  exist, 
as  the  whole  of  the  carbon  is  volatilised  or  burnt  out  iu  the  first  instance,  and 
by  pouring  into  the  vessel  a  certain  quantity  of  crude  metal  containing  carbon, 
any  per-centage  of  that  element  may  be  obtained  in  combination  with  the  iron, 
possessing  qualities  best  adapted  to  the  varied  forms  of  construction  to  which 
the  metal  may  be  applied.  Thus  the  Bessemer  system  is  not  only  more  perfect 
in  itself,  but  admits  of  a  greater  degree  of  certainty  in  the  results  than  could 
possiby  be  attained  from  the  mere  employment  of  the  eyes  and  hands  of  the 
most  experienced  puddler.  Thus  it  appears  that  the  Bessemer  process  enables 
us  to  manufacture  steel  with  any  given  proportion  of  carbon  or  any  other  eligible 
element,  and  thus  to  describe  the  compound  metal  in  terms  of  its  chemical 
constituents. 

Important  changes  have  been  made  since  Mr.  Bessemer  first  announced  his 
new  principle  of  conversion,  and  the  results  obtained  from  various  quarters  bid 
fair  to  establish  a  new  epoch  in  metallurgic  manipulation,  by  the  production  of 
a  material  of  much  greater  general  value  than  that  which  was  produced  by  the 
old  process,  and  of,  in  most  cases,  double  the  strength  of  iron. 
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These  improvements  are  not  exclusivel}'  confined  to  the  Bessemer  process,  for 
a  great  varietj'  of  processes  are  now  in  operation,  producing  the  same  i-esults, 
and  hence  we  have  now  in  the  market  homogeneous  and  every  other  description 
of  iron,  inclusive  of  steel,  of  such  density,  ductility-,  &c.,  as  to  meet  all  the 
requirements  of  the  varied  forms  of  construction. 

The  chemical  properties  of  these  different  kinds  of  steel  have  heen  satis- 
factorily established ;  hut  we  have  no  reliable  knowledge  of  the  mechanical 
properties  of  the  different  kinds  of  homogeneous  iron  and  steel  that  are  now 
being  produced.  To  supply  this  desideratum,  I  have  endeavoured,  by  a  series  of 
laborious  experiments,  to  determine  the  comparative  merits  of  the  different  kinds 
of  steel,  as  regards  their  powers  of  resistance  to  transverse,  tensile,  and  com- 
pressive strain. 

These  experiments  have  heen  instituted,  not  onlj^  for  those  engaged  in  the 
constructive  arts,  but  also  to  enable  the  engineer  to  make  such  selections  of  the 
material  as  will  best  suit  his  purpose.  In  order  to  arrive  at  correct  results,  I 
have  applied  to  the  first  houses  for  the  specimens  experimented  upon;  and. 
judging  from  the  results  of  these  experiments,  I  venture  to  hope  that  new  and 
important  data  have  been  obtained,  which  may  safely  be  relied  upon  in  the 
selection  of  the  material  for  the  different  forms  of  construction. 

For  several  years  past  attempts  have  been  made  to  substitute  steel  for  iron, 
on  account  of  its  superior  tenacity  and  increased  securitj'  in  the  construction 
of  boilers,  bridges,  &o.  There  can  be  no  doubt  as  to  the  desirability  of  emplo}-- 
ing  a  material  of  the  same  weight  and  of  double  the  strength,  provided  it  can  at 
all  times  be  relied  upon.  Some  difficulties,  however,  exist,  and  until  they  are 
removed  it  would  not  be  safe  to  make  the  transfer  from  iron  to  steel.  These 
difficulties  may  be  summed  up  in  a  few  words,  viz.,  the  want  of  uniformity  in 
the  manufacture,  in  cases  of  rolled  plate  and  other  articles,  which  require 
perfect  resemblance  in  character,  and  the  uncertainty  which  pervades  its  pro- 
duction, requiring  careful  attention.  Time,  and  close  observation  to  facts  in 
connection  with  the  different  processes,  will,  however,  surmount  tliese  diffi- 
culties, and  will  enable  the  manufacturer  to  produce  steel,  in  all  its  varieties, 
with  the  same  certainty  as  he  formerly  attained  in  the  manufacture  of  iron. 

In  the  selection  of  the  different  specimens  of  steel,  I  have  endeavoured  to 
obtain  such  information  about  the  ores,  fuel,  and  process  of  manufacture  as  the 
parties  suppling  the  specimens  were  disposed  to  furnish.  To  a  series  of 
questions  answers  were,  in  most  cases,  cheerfully  given,  the  particulars  of  which 
will  be  found  in  the  tables. 

I  have  intimated  that  the  specimens  have  been  submitted  to  transverse, 
tensile,  and  compressive  strain,  and  the  summaries  of  results  will  indicate  the 
uses  to  which  the  different  specimens  may  be  applied.  Table  I.  gives  for  each 
specimen  the  modulus  of  elasticity  and  the  modulus  of  resistance  to  impact, 
together  with  the  deflection  for  u.uity  of  pressure.  From  these  experimental 
data  the  engineer  and  architect  may  select  the  steel  possessing  the  actual  quality 
required  for  any  particular  structure.  This  will  be  found  especially  requisite 
in  the  construction  of  boilers,  ships,  bridges,  and  other  structures  subjected  to 
.severe  strains,  where  safety,  strength,  and  economy  shoald  be  kept  in  view. 

In  the  case  of  transverse  strain  some  difficulties  presented  themselves,  in  the 
course  of  the  experiments,  arising  from  the  ductile  nature  of  some  part  of  the 
material,  and  from  its  tendency  to  bend  or  deflect  to  a  considerable  depth  with- 
out fracture. 

This  is  alwa3'S  the  case  with  tough  bars  whether  of  iron  or  steel,  and  hence  the 
necessity  of  fixing  upon  some  unit  of  measure  of  the  deflections,  in  order  to 
compare  the  flexibility  of  the  bars  with  one  another,  and  from  the  mean  value 
of  this  unit  of  deflection  to  obtain  a  mean  value  of  the  modulus  of  elasticity,  K, 
for  the  different  bars.  This  unit,  or  measure  of  flexibility,  given  in  the  table 
is  the  mean  value  of  all  the  deflections  corresponding  to  unity  of  pressure  and 
section.  The  modulus  of  elasticity  has  also  been  i:alculated  from  tlie  deflection 
produced  by  1121bs.,  in  order  that  it  may  be  compared  with  the  results  of  ex- 
periments on  cast  iron,  given  at  pages  73  and  74  in  my  work  "  On  the  Applica- 
tion of  Iron  to  Building  Purposes."  In  order  to  determine  the  resistance  of 
the  bars  to  a  force  analogous  to  that  of  impact,  the  work  in  deflecting  each  bar, 
up  to  its  limit  of  elasticit}',  has  been  calculated.  These  results  differ  con- 
siderably from  each  other,  showing  the  different  degrees  of  hardness,  ductility, 
Ac,  of  the  material  of  which  tlie  bars  are  composed.  The  transverse  strength 
of  the  different  bars,  up  to  their  limit  of  elasticity,  is  shown  by  the  amount  of 
the  "modulus  of  strength,"  or  the  "  unit  of  strength"  calculated  foi'  each  bar. 

Table  II.,  ou  tensile  strain,  gives  the  breaking  strain  of  eacli  bar  per  square 
inch  of  section,  and  the  corresponding  elongation  of  the  bar  per  unit  of  length, 
together  with  the  ultimate  resistance  of  each  bar  to  a  force  analogous  to  tliat 
of  impact. 

Table  III.,  on  compression,  gives  the  force  per  square  inch  of  section  requisite 
to  crush  short  columns  of  the  different  specimens,  with  the  corresponding 
compression  of  the  column  per  unit  of  length,  together  with  the  work  expended 
iu  producing  this  compression. 

Having  selected  the  requisite  number  of  specimens  from  the  different  works, 
the  experiments  commenced  with  the  ti'ansverse  strains,  which  were  conducted, 
as  on  former  occasions,  by  suspending  dead  weights  from  the  middle  of  the  bar, 
which  was  supported  at  its  extremities,  the  supports  being  4ft.  Gin.  apart. 
The  apparatus  for  this  class  of  experiments  consisted  of  a  wooden  frame, 
to  whicli  was  bolted  two  iron  brackets,  on  which  the  bars  were  laid. 
Immediately  over  the  centre  of  the  bar,  at  a  point  equidistant  between  the 
supports,  a  wheel  and  screw  was  attached  to  a  scale,  on  which  the  weights 
were  placed,  56lbs.  at  a  time;  after  each  weight  laid  on,  the  deflections 
were  taken,  and  the  experiment  was  continued  until  a  large  permanent  set  was 
obtained.  The  permanent  set  v.-as  observed  at  intervals  in  tlie  following 
manner — After  the  deflection  produced  by  the  load  had  been  ascertained,  the 
screw  was  turned  so  as  to  raise  the  scale  and  relieve  the  bar  of  the  load, 
thus  enabling  the  experimenter  to  ascertain  the  effects  of  the  load  upon  the 
bar  and  register  the  permanent  set.  This  operation  was  conducted  witli  great 
precision,  as  may  be  seen  on  consulting  the  tables  in  the  following  oxiwriraents. 


The  mathematical  formula;  of  reduction  on  the  transverse,  tensile,  and  com- 
pressive strains  have  been  deduced  from  the  experiments  by  Mr.  Tate  as  follows  :— 

FOEMUL-T.    OF   EeDDCTIOX. 

For  the  deduction  of  the  JSj'periments  on  Transverse  Strain. 
When  a  bar  is  supported  at  the  extremities,  and  loaded  in  the  middle, 

E^J'-f, (1), 

45K#  ^  '' 

where  I  is  the  distance  between  the  supports,  K  the  area  of  the  section  of  the 
bar,  d  its  depth,  w  the  weight  laid  on  added  to  five-eighths  of  the  weight  of  the 
bar,  S  tlie  corresponding  deflection,  and  B  the  modulus  of  elasticitj-. 
When  the  section  of  a  bar  is  a  square, 

E  =  l''ii! (2), 

These  formula;  show  that  the  deflection,  taken  within  the  elastic  limit,  for 

unity  of  pressure,  is  a  constant,  that  is,       =  D,  a  constant. 

w 

Let  — ,  -,  .  .  .  -"  be  a  series  of  values  of  D,  determined  by  experiment 
in  a  given  bar  ;  then, 

D^iMj    +    ^^-    +      .     .     .     +^)    (3), 

n   \lfl  102  10a  I 

which  gives  the  main  value  of  this  constant  for  a  given  bar. 
Now,  for  the  same  material  and  length, 

^orDa    y    (4), 

w  Kd- 

and  when  the  section  of  the  bar  is  square, 

,ovUa   —  (o), 

TO  1 

If  Di  be  put  for  the  value  of  D,  when  d  =  \,  then, 
Di  =  Dd-i. 
=  i/Ai+    Sa    _    _    _      +J°)d'< (6). 

which   expresses  the  mean  value  of  the   deflection   for  unity  of  pressure  and 
section.      This  mean  value,    therefore,    may  be    taken  as  the  measure  of   the 
flexibilitv  of  the  bar,  or  as  the  modulus  of  flexure,  since  it  measures  the  amount 
of  deflection  produced  by  a  unit  of  pressure  for  a  unity  of  section. 
Substituting  this  value  in  cq  (2),  we  get 

E=Ji (7), 

which  gives  the  mean  value  of  the  modulus  of  elasticity  where  D  is  determined 
from  ej  (6).      The  work,  U,  of  deflection  is  expressed  by  the  formula, 

U=Jrx«,x    ^='-^ (8), 

12       24 

where  S  is  tho  deflection  in  inches  corresponding  to  the  pressure,  w,  in  pounds. 
If  w  and  S  be  taken  at  or  near  to  the  elastic  limit,  then  this  formula  gives  the 
work,  or  resistance  analogous  to  impact,  which  the  bar  may  undergo  without 
suffering  any  iiijniy  in  its  material-  This  formula  reduced  to  unity  of  section 
becomes 

U  =  -'"^  (9), 

24K 

If  C  be  a  constant  determined  by  experiment  for  the  weight,  W,  straining 
the  bar  up  to  the  limit  of  elasticity,  so  that  the  bar  may  be  able  to  sustain  the 
load  witliout  injuiy,  then 

:^  =  CKd (10). 

4 
where  C  =•  i  S,  or  J  of  the  corresponding  resistance  of  the  material  per  square 
inch  at  the  upper  and  lower  edges  of  the  section 

.-.  c  =  :^' (ID- 

4Krf 
When  the  section  of  the  bar  is  a  square, 

C  =  ^'^      (12), 

4rf-' 
which  gives  the  value  of  C,  the  modulus  of  strength  or  the  unit  of  working 
strength,  W  being  the  load  determined  by  experiment,  which  strains  the  bar 
up  to  its  elastic  limit ;   this  value  of  0  gives  the  comparative  permanent  or 
working  strength  of  the  bar. 

Tensile  Strain,  ifc. 
The  work,  ««,  expended  in  the  elongation  of  a  uniform  bar,  1ft.  in  length  and 
liu.  in  section,  is  expressed  by 

u  =  i.  P.;=iPi?. (i;). 

where  Pi  =  -  the  strain  in  lbs.  reduced  to  unity  of  section,  and  7,  =  -  =  the 

corresponding  elongation  reduced  to  unity  of  length.        ,.    ^   . 

This  value  of  ii,  determined  for  the  different  bars  subjected  to  experiment, 
gives  a  comparative  measure  of  their  powers  of  resistance  to  a  strain  analogous 
to  that  of  impact.  ,.  •..      i?       ••  j 

By  takiii"  I'l  to  represent  the  crushing  pressure  per  unity  of  section,  and 
/]  the  corresponding  compression  per  unity  of  length,  the  foregoing  formula 
will  express  the  work  expended  in  crushing  the  bar. 


December  1,  1S67.] 


THE  ARTIZAN. 


279 


TABLE  I. — SuJtMAEY   OF  Kesults  op  the  ExPEiiraExrs   on  Transverse  Strain. 


^ 

2.i 

■-  LA 

„-- 

:•-•     •> 

i; 

^  i3 

.2  3 

O 

13 

o2|        . 

o,        ^ 

W  ^ '"'      ^ 

1o  •-< 

■^   ^ 

e3 

JlAJflXFACIUBEK. 

P3 

«=-li 

0°      6' 

^  ^o 

Rehakks. 

=  1 

S 

.  ^1.$^ 

2     •=  =  >. 

:=s5 

"fi^ 

o-g. 

rt 

g5  5i 

ssS 

■§•1  as. 

o>  o 

Stjg 

» 

s 

^ 

% 

B 

> 

^ 

> 

tons. 

1 

f 

Bl 

•0012048 

32,672,000 

33,047,000 

52-280 

55^56.3 

6-326 

Sunk  witli  1,1501b. 

2 

B2 

•0013377 

29,415,000 

25,465,000 

59-280 

63-003 

6-326 

„ 

3 

B3 

■0012891 

30,550,000 

32,171,000 

72-838 

72-690 

6-958 

4 

B4 

•0012581 

39,463,000 

29,370,000 

52^720 

54-893 

0-134 

Sunk  with  1,1501b. 

5 

Messrs.  Brown  and  Co.    ...  - 

B5 

■0012673 

39,248,000 

31,510,000 

53-480 

55-685 

6-134 

„ 

6 

B6 

•0013024 

30,224,000 

32,361,000 

42-068 

42-749 

5^297 

Sunk  with  9501b. 

7 

B7 

•0012643 

31,135,000 

33,523,000 

43-900 

45^897 

5-527 

)) 

8 

B8 

•0012863 

29,335,000 

30,686,000 

43-353 

44-598 

5-394 

„ 

9 

, 

B9 

•001258 

31,292,000 

31,833,000 

39-416 

39^416 

5-170 

» 

10      1                                                f 

1 

•0013081 

30,088,000 

29,996,000 

95-000 

85^515 

7-504 

11 

2 

•001637 

22,965,000 

24,288,000 

102-413 

84-0<,8 

5-904 

13 

1 
Messrs.  Cammell  and  Co....  -{ 

3 

•0012612 

31,212,000 

31,474.000 

77-864 

78-825 

7-413 

13 

1 

4 

•0013254 

29,700,(100 

30,126,000 

4-1-240 

40-902 

5-133 

14 

5 

•0012805 

30,742,000 

33,205,000 

33-750 

32-439 

4-588 

Sunk  with  9501b. 

15                                                        I 

6 

•0012995 

30,291,000 

31,056,000 

37-057 

37-657 

4-988 

" 

16 

r 

A 

•001273 

30,923,000 

30,940,000 

44-741 

44^741 

5-472 

Sunk  with  1, 1501b. 

17 

T 

•0013124 

29,994,000 

27,817,000 

40-025 

40^184 

5-505 

„ 

18 

Messrs.  Xaj-lor  and  Vickers  - 

S 

•0013386 

29,407,000 

29,385,000 

99-463 

94-485 

7-856 

19 

I 

S26 

•0012789 

30,788,000 

29,752,000 

82-412 

80-788 

7-358 

20 

' 

01 

•0013886 

28,353,000 

26,689,000 

50-668 

48-813 

5-432 

31 

02 

•001278 

30,802,000 

20,523,000 

C4-195 

62-684 

6-400 

33 

03 

•0017814 

22,098,000 

22,072,000 

54-287 

47-845 

4-691 

Sunk  with  1,3001b. 

23 

04 

•0013109 

29,368,000 

29,718,000 

56-433 

56-435 

C-037 

l,350Ib. 

24 

Messrs.  Osboni  and  Co.  ...  < 

05 

■0013113 

26,398,000 

29,610,000 

50-079 

53-194 

5-559 

l,3001h. 

25 

06 

■0016831 

23,319,000 

23,948,000 

31-792 

29-393 

43-29 

1,2001b. 

26 

07 

■001348 

29,188,000 

28,013,000 

75-776 

72-826 

6-860 

27 

L 

08 

•0013007 

30,-335,000 

29,585,000 

50-000 

49-406 

5-671 

1,3001b. 

28 

r 

BS3 

•0021814 

29,652,000 

29,104,030 

70-762 

72-199 

6-882 

29 

Messrs.  Bessemer  and  Co.      -< 

BS2 

•0012946 

30,478,000 

28,375,000 

42-087 

41-261 

5-317 

Sunk  with  1,1001b. 

30 

( 

BS3 

•0015293 

29,310,000 

28,536,000 

32^364 

35-008 

4-778 

8501b. 

31 

-     SI 

•0012822 

30,700,000 

31,48-2,000 

52-116 

47-452 

5-539 

32 

S2 

•001.3412 

29,351,000 

28,074,000 

39-433 

37-022 

4-808 

Sunk  witli  l,3o01b. 

33 

Messrs.  Sanderson  Bros. ...  -{ 

S3 

•0012963 

30,368,000 

59,858,000 

71-390 

68-082 

6-780 

3i 

1 

S4 

•0013516 

29,922,000 

29,184^000 

51-675 

47-230 

5-572 

35 

I 

S5 

•0013333 

29,534,000 

28,179,000 

40-078 

37-369 

4-907 

Sunk  with  1,2001b. 

36 

'      A 

•0013033 

30,204,000 

30,895,000 

46-400 

45-369 

5-392 

Sunk  with  1,1501b. 

37 

B 

•0012953 

30,390,000 

31,297,000 

71-037 

66-748 

6-625 

38 

C 

■061259S 

31,247,000 

31,859,000 

65-443 

65-705 

6-718 

39 

D 

•001287 

30.887,000 

32,462,000 

59-253 

60-949 

6-337 

Sunk  with  1,2501b. 

40 

^lessrs.  T.  Turton  and  Sous  ^ 

E 

•001303 

30,211,000 

30,764,000 

67-763 

65-131 

6-576 

41 

F 

•001303 

30,218,000 

31,480,000 

46-240 

44-444 

5-440 

43 

1 

G 

•001295 

30,398,000 

31,325,000 

51-000 

52-120 

5-861 

Sunk  with  1,1501b. 

43 

11 

•001382 

28,484,000 

27,542,000 

50-800 

49-602 

5-570 

1,2501b. 

44 

I 

■001368 

31,198,000 

27,646,000 

52-704 

54-877 

5-788 

1,0501b. 

45 

( 

U 

•001325 

29,710,000 

31,232,000 

33-277 

31-859 

4-561 

„        1,3501b. 

46 

r 

-    AX 

•001265 

31,119,000 

32,120,000 

115-522 

114-60O 

8-683 

47 

The  Titanic  Iron  and  Steel  -( 

BX 

•001177 

33,446,000 

34,935,000 

51-846 

52-892 

6-621 

48 

Company — Musket's  steel    | 

CX 

■001237 

31,823,000 

34,879,000 

49-960 

49-76 

5-739 

49 

I 

DX 

■001261 

31,218,000 

30,418,000 

39-345 

36-915 

4-699 

50 

The    Hematite  Iron    and   \ 

HI 

•001308 

30,096,000 

33,830,000 

77-944 

77-917 

6-860 

51 

Steel  Companj- 1 

H2 

■001280 

30,754,000 

34,44.3,000 

14-242 

14-383 

3-108 

53 

c 

H3 

■001319 

29,717,000 

32,717,000 

20-155 

19-757 

3-540 
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TABLE  II. — SuMMABT  OF  Results  of  Expebimests  os  Tensile  Sibaik. 


No.  of  detailed   £s- 
periments. 

MiNUrACTUBEB. 

C3 
PI 

a 
a 

O 
CO 

Si 

-3 

If 

Breaking  f  train  per  square 
ineb  of  section. 

1     -  " 

m 

"5  * 

Kkmabis. 

1 

c 

Bl 

31,849 

lb. 
68,404 

tons. 
30-53 

•0056 

191 

Broke  in  neck. 

2 

B2 

39,784 

91,520 

40-85 

•0150 

686 

3 

B3 

30,371 

106,714 

47-64 

•0143 

763 

4     , 

B4 

... 

49,564 

116,183 

51-86 

-0337 

1957 

5 

Messrs.  Brown  and  Co.  ...- 

B5 

31,916 

110,055 

49-13 

•0375 

2063 

6 

B6 

39,764 

91,972 

41-05 

•0837 

4522 

7 

B7 

... 

39,799 

92,555 

41-31 

•0406 

1878 

8 

B8 

... 

22,211 

76,474 

34-27 

•0968 

3715 

Broke  lin.  from  neck. 

9 

L 

B9 

17,171 

59,538 

26-57 

•0762 

2268 

Broke  in  centre. 

10 

r 

1 

31,916 

110,055 

49-13 

•0177 

974 

Broke  2-i-in.  from  neck. 

11 

2 

... 

31,871 

109,072 

48-69 

•0206 

1123 

Broke  in  neck. 

12 
13 

Messrs.  Cammell  and  Co....-« 

3 

4 

... 

35,066 
41,344 

120,398 
96,665 

53-75 
4315 

•0281 
•0250 

1691 
1208 

)» 

14 

5 

38,224 

89,121 

39-78 

•1437 

6403 

Broke  near  centre. 

15 

h, 

6 

23,891 

81,483 

36-37 

■1200 

4888 

" 

16 

' 

A 

... 

25,571 

88,665 

39-58 

•0625 

2770 

Broke  in  centre. 

17 

Messrs.  Naylor  &  Vickers- 

T 

... 

39,784 

91,520 

40-85 

•0475 

2173 

Broke  2f  in.  from  neck. 

18 

S 

... 

57,374 

134,145 

59-87 

•0100 

670 

Broke  in  neck. 

19 

h 

S26 

... 

35,066 

118,066 

52-70 

•0287 

1694 

" 

20 

' 

01 

43,129 

98,942 

44-17 

•0156 

771 

Broke  in  neck. 

21 

02 

... 

51,899 

123,686 

55-21 

•0318 

1966 

„ 

22 

03 

49,549 

115,849 

51-71 

-0298 

1        1726 

)» 

23 
24 

Messrs.  Osborn  and  Co....- 

04 
05 

41,344 
44,464 

98,790 
103,116 

44-10 
46-03 

•0181 
•0431 

894 
2222 

99 
39 

25 

06 

... 

38,224 

87,931 

39-25 

•0243 

1063 

„ 

26 

07 

... 

36,664 

85,724 

38-26 

•0037 

158 

„ 

27 

k 

08 

... 

47,764 

111,676 

49-85 

•1062 

5930 

Broke  in  centre. 

28 

c 

BSl 

42,904 

103,085 

46-02 

•0187 

963 

Broke  in  two  places. 

29 

Messrs.  Bessemer  and  Co.  -< 

BS2 

38,224 

88,175 

39-36 

-1093 

1318 

Broke  near  centre. 

30 

( 

.    BS3 

... 

33,439 

78,608 

35-09 

•0981 

3855 

Broke  in  centre. 

31 

'     SI 

31,849 

83,484 

37-26 

•0187 

730 

Broke  iu  n?ck. 

32 

S2 

46,051. 

107,940 

48-18 

•0318 

1716 

„ 

33 

Messrs.  Sanderson  Bros....-^ 

S3 

42,904 

107,182 

47-84 

•0275 

1473 

„ 

34 

S4. 

32,689 

75,199 

33-57 

•0137 

515 

„ 

35 

S5 

44,464 

103,960 

46-41 

... 

1782 

''• 

36 

'      A 

... 

41,344 

100,155 

44-71 

-0312 

1562 

Broke  in  neck. 

37 

B 

38,164 

87,552 

39-08 

-0106 

464 

„ 

38 

C 

... 

41,344 

95,372 

42-57 

•0181 

863 

39 

D 

31,849 

80,273 

35-02 

•0018 

72 

40 
41 

Messrs.  T.  Turtou  &  Sons  - 

E 
P 

... 

44,614 
44,464 

102,915 
102,567 

45-94 
45-79 

•0181 
•0206 

029 
1056 

42 

G 

... 

46,054 

106,237 

47-42 

•0243 

1-290 

99 

43 

H 

... 

38,224 

87,471 

3904 

•0131 

572 

)' 

44 

I 

41,341 

97,994 

43-74 

•0193 

945 

J> 

45 

IT 

31,849 

73,266 

32-70 

•0087 

318 

» 
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TABLE  III. — Summary  of 

Results  op 

THE    ExPKEIlIJiNIS    ON    CoilPltESSIOX 

o'E 

1" 

MiXL-liCTUBEK. 

o 

Great(.'3t  wc 
per  bcjua 

slit  laid  on 
re  inuli. 

9  -■ 
5  3Tc 

> 

Keitakks, 



lb. 

tons. 

1 

( 

Bl 

225,503 

100,700 

■253 

23,533 

One  very  slight  crack  appeared. 

2 

V,-2 

„ 

„ 

'263 

29,592 

No  cracks. 

3 

B;l 

») 

„ 

•J83 

20,591 

One  very  slight  craclc  of  outside  skiu. 

4 
5 
0 

Messrs.  John  Brown  i\nd  , 
Companj'  

Bo 

: 

" 

•203 
•243 

•403 

32,963 
27,342 
45,315 

No  cracks. 

7 

B7 

" 

■U3 

49,846 

Three  largo  cracks,  with  several  smaller. 

8 

B8 

„ 

•■J93 

55,472 

Much  cracked. 

9 

I 

BJ 

>) 

" 

•553 

02,223 

"     , 

10 

1 

1 

225,563 

100,700 

•233 

26,217 

No  cracks. 

11 

2 

,. 

„ 

•263 

29,592 

„ 

12 

Messrs.  Charles  CaminelL 
and  Company  

3 

:> 

' 

•313 

35,213 

,, 

13 

4 

„ 

•303 

34,171 

Very  .slight  cracks. 

li 

5 

„ 

„ 

•433 

48,721 

No  crackj. 

15 

[ 

G 

" 

'• 

•493 

53,172 

"• 

16 

( 

A 

225,568 

100,700 

•i23 

47,596 

No  cracks. 

17 

Messrs.   Navlor,   Vii;kcvs,-j 

T 

t, 

.. 

•388 

43,758 

,, 

18 

and  Company   1 

S 

J) 

,> 

•153 

17,2.35 

„ 

19 

\ 

S20 

" 

.^ 

•183 

20,591 

" 

20 

{ 

01 

225,568 

10A700 

•203 

22,841 

No  cracks. 

21 

02 

,, 

.. 

•213 

27,312 

,, 

23 

03 

)' 

•253 

28,467 

23 

Messrs.  Osboni  and   Co.,.' 

01 

„ 

„ 

•263 

29,592 

„ 

24 

Slieffield    

05 

„ 

•323 

36..34.1 

„ 

25 

06 

j» 

•323 

36,341 

„ 

26 

1 

07 

„ 

J» 

•193 

21,716 

„ 

27 

I 

03 

" 

" 

•333 

37,469 

" 

28 

/ 

BSl 

225,568 

l')0,700 

•223 

25,092 

No  cracks. 

29 

Slessrs.  Bessemer  and  Co.-{ 

BS2 

„ 

„ 

•443 

49,846 

s» 

30 

I 

BS3 

" 

" 

•473 

53,2-22 

. 

31 

( 

SI 

225,568 

100,700 

•398 

44,783 

Two  largo  cracks. 

33 

S2 

„ 

,, 

•303 

34,093 

Very  slight  crack. 

33 

Messrs.  Sanderson  Bros....-{ 

S3 

*j 

;5 

•283 

31,843 

No  cracks. 

34 

S4 

., 

„ 

•323 

36,-344 

Several  slight  cracks. 

35 

I 

S2 

" 

" 

•333 

37,469 

Much  cracked. 

36 

( 

A 

225,568 

100,700 

•283 

31,843 

No  cracks. 

37 

B 

" 

„ 

•193 

21,216 

,, 

38 

C 

J 

„ 

•343 

27,342 

„ 

39 

I) 

) 

„ 

•263 

1:9,592 

40 
41 

Messrs.    Thomas    Turton 
and  Sons   ' 

E 
P 

' 

" 

•233 
•253 

26,217 
28,467 

„ 

42 

G 

, 

„ 

•293 

32,963 

yj 

43 

H 

„ 

•273 

30,713 

n 

44 

I 

, 

,, 

•273 

30,713 

Very  slightly  cracked. 

45 

I 

U 

" 

.293 

32,963 

No  cracks. 
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Aesiract  oe  the  Results  of  Tables  I.,  II.,  and  III. 
Transverse  Strain. —  I'able  I. 

Tlie  results  of  tlipse  experiments  show  that,  within  the  ehistic  limits,  the 
deflections  are  in  proportion  to  the  pressures.  For  example,  in  Experiment  1, 
tlie  deflections  are  almost  exactly  expressed  by  tlie  ibrmula,  5  =  -001361  u\ 
where  the  constant  ■001361  is  the  mean,  Di,  of  all  the  deflections  for  a  unity  of 
weight,  derived  from  formula  (3).  ]5y  aid  of  this  principle  tlie  value  of  the 
weight,  w,  withitsequivale.it  deflection,  corresponding  to  the  elastic  limit,  was 
determined. 

The  mean  value  of  the  deflection  corresponding  to  unity  of  pressure  a'-d 
section  may  be  taken  as  the  measure  of  the  flexibility  of  the  different  bars. 
In  general,  the  least  flexible  bars  give  the  highest  values  of  E  and  C,  and, 
other  things  being  the  same,  or  nearly  the  same,  the  most  flexible  bars  give 
the  highest  valueof  «.,  the  work  of  deflection  corresponding  to  unity  of  section. 

The  bars  of  some  of  the  experiments,  with  more  than  an  average  flexibility, 
gave  very  high  values  for  C,  the  working  unit  of  resistance  to  transverse  strain, 
showing  their  great  value  when  applied  to  the  springs  of  carriages  and  other 
constructions,  whero  flexibility  and  strength  should  be  cohibined.  Such  bars 
as  those  of  other  experiments,  with,  less  than  an  average  flexibility,  gave  at  least 
an  average  value  for  C,  showing  their  applicability  to  all  constructions  where 
rigidity  and  strength  are  required.     And  so  on  to  other  cases. 

The  mean  value  of  E.  tlie  modulus  of  elasticity,  given  in  column  5,  taken 
for  thirty  of  the  best  specimens,  is  31,000,000  nearly,  whilst  the  mean  taken 
for  a  like  number,  in  column  4;  is  about  32,000,000.  Tliis  modulus  exceeds 
that  of  wrought  iron  by  more  than  the  thirtieth  part.  Steel,  having  a  much 
greater  flexibilitj'  than  wrought  iron,  accounts  for  the  approximation  of  their 
values  for  the  modulus  of  elasticitv.  The  bars  that  have  the  greatest  flexibility, 
or  the  greatest  value  of  Dj,  other  things  being  the  same,  have  the  least  value  for 
the  modulus  of  elasticity. 

The  values  of  n.  or  the  work  of  deflection  for  unity  of  section  up  to  the  elastic 
limit,  may  be  taken  as  measures  of  the  qualities  of  the  bars  where  flexibilitj- 
and  strength  are  required. 

The  bars  generally  exhibit  very  high  powers  of  resistance  to  transverse  strain. 
The  mean  value  of  the  unit  of  working  strength,  C,  given  in  column  9,  taken 
for  one  half  the  number  of  experiments,  is  (3'S3  tons,  and  for  the  remaining 
half  (omitting  the  last  two  experiments)  this  constant  is  o"23.  tons,  giving  a 
general  mean  of  6  tons,  In  the  model  tube  of  the  Britannia  and  Conwaj- 
bridges,  the  value  of  this  constant  for  hreal-inq  wduld  is  67  tons. 

It  was  next  shown  that,  taking  11  tons  per  square  inch  as  the  mean  value  of 
the  compressive  and  tensile  resistance  of  wrought  iron  at  the  elastic  limit,  the 
v.alue  ot  C,  in  this  case,  will  be  less  than  two  tons,  and  thence  it  followed  that 
the  transverse  strength  of  these  steel  bars  will  be  about  three  and  a  half  times 
the  strength  of  wrought  iron  bars  of  the  same  dimensions. 

In  order  to  determine  the  relative  value  of  the  kinds  of  material  undergoing 
transverse  strain,  he  then  supposed  two  bars  of  the  same  length,  one  steel  and 
the  other  iron,  having  the  same  strength,  to  be  similar  in  their  transverse- 
sections,  the  strengths  of  bars  of  similar  section  are  as  the  cubes  of  their  depths. 


n 


■X.  d  =  3"5  h  y.  d. 


where  d  is  the  depth  of  the  steel  bar,  di  that  of  the  iron  bar,   and       =  3'5, 

the  ratio  of  their  units  of  working  strength. 

But  as  the  areas  of  similar  section  are  in  the  squares  of  their  like  dimensions, 


Section  iron  bar 
Section  steel  bar 


d- 


(f-' 


3  5  J  =  2-3052. 


Now,  taking  the  cost  of  iron  at  £7  per  ton,  and  that  of  steel  at  £12,  we  have, 
for  the  relative  cost  of  the  two  materials  of  the  same  strength. 


Cast  iron       7  x  2-30.52       16-1363 


Cast  steel 


12 


12 


=  1-3117, 


thasis,  the  cost  of  the  iron  would  be  about  one  and  one-third  times  that  of  the 
steel. 

In  the  case  of  railwaj'  bars  and  such  constructions,  besides  this  saving  in  the 
cost  of  material,  it  must  be  borne  iu  mind  that  the  steel  rail  would  last  four 
times  as  long  as  the  iron  rail. 

Tensile  Strain. — Tabic  II. 

Taking  the  nie.an  of  the  results  of  the  experiments  on  thirty  of  the  best 
specimens,  we  find  the  moan  tenacity  per  square  inch  =  47-7  tons. 

Now,  if  we  take  25  tons  per  square  inch  as  the  tenacity  of  the  best  English 
hammered  iron  in  bars,  it  follows  that  the  tenacity  of  these  steel  bars  will  be 
about  twice  (1-91  times)  that  of  the  iron  bars. 

jEconomic  Use  of  the  Material. 

For  bars  of  equal  strength,  undergoing  tensile  strain,  the  iron  bar  should  be 
about  twice  the  section  of  the  steel  bar;  now,  if  the  costof  steel  be  £12  per  ton, 


and  that  of  iron  £7,  then  the  cost  of  the  iron  would  be  more  than  l-j'^  times  that 
of  the  steel;  in  this  case,  therefore,  the  steel  would  be  the  more  economical 
metal.  The  saving  per  ton  of  material  would  be  £1'37,  or  £1  7s.  4JJ.  The 
work  producing  rupture  in  the  different  specimens  is  very  variable,  owing, 
probably,  to  some  extent,  to  the  errors  arising  from  the  determination  of  suth 
exceedingly  small  elongations.  This  irregularity  would  have  been  avcidcd,  if  the 
specimens  had  been  of  greater  length  so  that  the  elongations  might  have  been 
ascertained  with  greater  accuracy. 

The  greatest  value  (6,400)  of  this  work  of  elongation  is  given  in  Experiment 
14,  where  the  breaking  strain  of  the  specimen  is  below  the  average,  being  only 
about  40  tons  per  square  inch. 

The  specimen  which  had  the  greatest  ten.icity,  viz.,  about  60  tons  per  square 
inch,  required  only  670  units  of  work  to  produce  rupture:  this  arises  from  the 
very  small  elongation,  viz.,  "01,  which  the  bar  sustained  at  the  point  of  rupture. 

Tlie  ultimate  elongations  are  unaccountably  variable,  and  seem  much  below 
what  might  have  been  expected  :  even  the  greatest  elongation,  -1437,  given  in 
the  Table,  is  below  the  averase  for  iron  bars,  whilst  the  least  elongation, 
-0037,  i)roduced  b}-  a  strain  of  38^  tons  per  square  inch,  is  only  about  the  fiftieth 
part  of  this  average. 

Compression. — Table  III. 

Thirtj'-two  of  the  bars  supported  each  a  pressure  of  100-7  tons  per  square  inch 
of  section,  without  undergoing  any  sensible  fracture,  whilst  twenty-three  bars 
were  more  or  less  fiactuied  with  this  pressure.  The  mean  value  of  the  com- 
pression per  unit  of  length,  taken  for  twenty-four  of  the  best  specimens,  is 
-372,  whilst  the  mean,  taken  for  the  ren;aining  specimens,  is  -232,  giving  a 
general  mean  deflection  of  '302.  The  work  expended  in  crushing  the  material 
iu  short  columns  is  remarkably  large.  The  mean  value  of  it,  taken  for  twenty- 
six  of  the  best  specimens,  is  41-300,  whilst  the  mean,  taken  for  the  remaining 
specimens,  is  25-400  giving  a  general  mean  value  of  33-400. 

If  6,000  be  taken  as  the  value  of  it,  in  the  case  of  tensile  strain,  then  the  work 
expended  in  rnpturing  the  material  by  compression  will  be  Ave  and  a  half  times 
the  work  expended  in  rupturing  the  material  b}-  extension. 

Tensile  and  Compressice  Metistances  Compared. 

Taking  the  mean  tensile  resistance  to  rupture  47-7  tons  per  square  inch,  it 
follows   that  their  resistance  to  compression  is  more   than   double  (2-1  times) 

100-7 


their  resistance  to  extension :  thus, 


47-7 


2-1.     Hence   it  follows  that  the 


mosteconomic  form  of  a  steel  bar  undergoing  transverse  strain  would  be  a  bar 
with  double  flanges,  having  the  area  of  the  bottom  flange  about  double  that  of 
the  top  flange. 

This  conclusion  is  borne  out  bj-  the  results  of  experiments  on  transverse  si  rains, 
where  the  strain  per  square  inch  of  the  materia!  at  the  clastic  limit  is  equal  to 
40-98,  or  41  tons  nearly,  but  the  mean  breaking  strain  per  square  inch  by  ex- 
tension -=  47-7  tons,  clearly  indicating  that  the  compressive  resistance  in  the 
former  case  was  considerably  in  excess  of  the  tensile  resist.\nce. 


CIVIL  AND  MECHAISTICAL  ENGINEERS'  SOCIETY. 


ADDRESS  DELIVERED  TO  THE  SOCIETY 
By  B.  Hafghton,  Vice-President. 

The  past  j'ear  has  been  an  eventful  one  in  the  history  of  the  profession  ; 
a  year  of  stagnation  and  of  languor,  of  unfulfilled  e.^pectations,  and  of 
blighted  prospects.  Owing  to  u  run  of  extraordinary  prosperity  in  the 
nation,  caused  by  the  vast  progress  of  inventions;  owing  to  the  discovery 
of  gold,  coal,  and  iron,  above  what  the  most  sanguine  could  have  antici- 
pated ;  and  owing  to  a  widely-extended  system  of  education,  the  financiers 
found  themselves  of  late  possessed  of  the  sinews  of  war  to  a  practically 
unlimited  extent.  They  devised  a  new  and  expansive  machinery  tor 
the  purpose  of  facilitating  the  progress  of  events,  and  the  investment  of 
their  sjains  in  the  form  of  financial  companies,  credit  and  banking  societies, 
&c.  They  went  ahead  too  fast,  and  the  upshot  is  collapse.  Looking  at 
things  as  they  are,  from  an  engineering  point  of  view,  liowever,  we  must 
not  despond  :  capital,  as  it  accumulntes,  must  somehow  find  an  investment 
in  the  long  run,  and  there  is  hardly  any  known  means  open  to  it  that  can 
be  utilised  without  the  aid  of  the  engineer.  As  long  as  there  is  capital,  so 
long  there  will  be  need  for  the  engineer. 

The  subject  of  the  education  of  the  engineer  is  one  that  has  been  fre- 
quently discussed  by  this  society. 

It  has  been  said  that  if  engineering  were  placed  o.\  a  level  with  the 
three  learned  profession.s,  that  is  to  say,  that  if  tlie  universities  and 
certain  colleges  of  engineers  were  empowered  to  grant  degrees  qualifying 
persons  to  act  as  civil  engineers,  the  profession  would  thereby  be  relieved 
of  a  large  portion  of  the  incapacity  which  now  holds  on  by  it.  The 
public  would  be  more  certain  of  having  their  works  economically  and  per- 
manently executed,  and  in  short  that  it  would  become  a  better  educated, 
more  select,  and    honourable   profession.      Whether  or  not  such  would 
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hocorae  the  c;ise,  I  iini  hardly  prepared  to  say.  I  am  informed  that  in 
Prance  such  degrees  are  granted  by  the  State  Department  of  l^onts  et 
Chaiissces,  which  has  produced  a  large  number  of  famous  engineers  ;  but 
that  there  also  men  of  much  ability,  and  who  thoroughly  enjoy  the  con- 
fidence of  the  investing  public  in  that  country,  who  are  not  possessed  of 
any  kind  of  state  degree. 

The  comparison  of  the  profession  of  engineering  with  other  professions 
may  be  productive  of  some  advantage  in  discussing  the  subject  of  an 
engineerinir  education  ;  while  making  such,  it  must  be  borne  in  mind  that 
ther6  are  many  points  of  difference,  for  instance,  the  lawyer  and  tlie 
clergyman  are  essentially  >neu  of  words — the  cloister  and  the  lecture- 
room  are  fit  places  wherein  they  may  obtain  titles  and  degrees  to  practice 
their  professions. 

Tbe  engineer  is,  on  the  other  hand,  a  man  of  action,  and  of  deeds  rather 
than  of  words.  His  cloister  is  the  graving  dock,  the  tunnel,  the  ship's 
interior,  and  the  workshop.  The  canopy  of  heaven  is  tlie  do.ne  of  liis 
lecture  room,  the  rugged  upturned  earth,  the  rockshelf,  and  the  sea-bed 
its  floor.  What  corooration  or  university  is  competent  to  confer  degrees 
of  proficiency  in  such  arenas  as  tliese  ?  Here  lies  the  difficulty  ;  the  well- 
educated  engineer  has  received  two  educations,  the  one  in  the  cloister,  the 
other  abroad  and  on  worts.  This  double  education  cannot  be  acquired  at 
an  university  ;  in  short,  it  can  only  be  acquired  by  a  many-sided  man.  I 
.must  say  that  I  am  for  an  university  education  for  the  engineer;  let  him 
there  take  a  degree  of  proficiency  in  the  theory  of  his  profession,  in  draw- 
ing, and  in  the  use  of  surveying  instruments;  but  so  far  his  work  is  less 
than  half  done.  Without  doubt,  tbe  most  important  part  of  it  remains, 
the  study  of  works  and  practice  thereon.  It  must  be  confessed  it  remains 
vet  to  be  discovered  how  the  precepts  of  the  cloister  are  to  be  given  with- 
out clashing  with  what  must  ever  be  the  mainstay  of  bis  knowledge,  tbe 
precepts  of  nature  acquired  on  works. 

It  is  well  known  that  Telford  frequently  expressed  his  contempt  for  the 
mere  cloister  engineer.  On  the  other  band,  George  Stephenson  has  placed 
it  on  record  that  the  great  want  of  his  life  was  the  want  of  a  liberal 
education,  and  that  he  in  consequence  took  care  that  his  son  should  have 
the  best  education  to  be  obtaiiied  in  England.  We  see  the  result  of  this 
double  education  in  Robert  Stephenson,  whose  name  stands  proudly  forth 
among  the  foremost  of  British  engineers,  yet  not  more  prominently  than 
those  of  Watt,  Telford,  Brindloy,  Rennie,  Chapman,  Priestly,  and  Smea  ton, 
self-made  men  :  and  of  Isamlard  Kingdom  Brunei,  who  graduated  in  the 
famous  Thames  Tunnel,  who,  had  he  been  consigned  to  the  charge  of  the 
college  don,  would  have  for  ever  lost  the  golden  opportunity  of  receiving 
those  trumpet-tongued  lessons  with  which  rebellious  nature  so  rudely 
instructed  him  beneath  the  river's  bed. 

But  we  must  now  turn  to  other  subjects,  the  works  of  the  past  year 
completed  and  in  hand,  projected  and  abandoned.  Salient  among  them 
stands  forth  the  Mont  Cenis  Railway.  It  is  at  last  a  fait  accompli,  adding 
(idditional  feathers  in  the  taps  of  JMr.  Fell  and  Mr.  Brunlees.  It  is 
likely  to  be  something  mere  than  a  pis  alter  to  be  used  while  the 
tunnel  is  in  progress  of  construction,  though  originally  intended  to  be 
that  alone.  The"  idea  now  prevails  that  many  passengers  will  prefer  a 
forty-eight  mile  ride  over  the  Cenis  Pass  in  a  railway  train,  through  the 
novel  landscape  features  of  ice  and  glacier,  to  seven  and  a  half  miles 
shooting  through  the  scarp  of  the  mountain.  Certainly  the  tourist  will 
prefer  the  former  mode,  though  it  involve  the  inconvenience  of  a  change 
of  carriages  and  an  extra  couple  of  hours  on  the  route;  the  habitue  oi  the 
line  will  prefer  the  straight  run  through.  Merchandise,  too,  will  take  the 
shorter  tunnel  loute. 

The  working  parties  in  the  tunnel  are  at  present  engaged  on  schist  at 
tlie  Italian  end  and  limestone  at  the  French  end,  driving  their  headings 
3ft.  each  end  per  day,  against  2ft.  when  in  tlie  compact  quartz  rock. 
How  soon  they  may  shake  hands  is  beyond  the  capacity  of  even  Mr. 
Brunlees  to  say.  1875  is  now  the  time  appointed.  The  shortening  of 
the  route  to  India  by  this  connection  of  the  French  and  Swiss  railways  is 
of  much  importance  to  this  country,  especially  to  Anglo-Indian  circles. 
The  distance  from  London  to  Alexandria  via  Marseilles,  that  by  which  a 
large  portion  of  the  mails  and  passengers  is  now  carried,  is  2,532  milas ; 
that  via  Brindisi,  the  route  now  proposed,  is  77  miles  shorter  in  distance  ; 
and  as  it  reduces  the  sea  voyage  nearly  one-half,  it  offers  a  saving  of  35 
hours  in  time,  of  39  hours  via  the  Cenis  Pass  Railway,  and  of  43  hours 
when  the  new  tunnel  shall  be  completed.  Such  inducements  as  these 
prospects  afford  ought  and  will  be  shortly  taken  advantage  of.  The 
French  who  now  have  a  monopoly  of  triat  part  of  the  journey  from  Cahiis 
to  Malta  (if  not  to  Alexandria),  naturally  object  to  the  transfer;  but  the 
force  of  circumstances  must  ultimately  prevail,  and  the  French  will  at 
Susa  hand  over  the  traffic  to  the  Italians,  who  will  run  it  down  the  penin- 
sula to  the  point  of  embarkation,  Brindisi. 

The  Suez  Canal  next  claims  our  attention.  It  is  now  plain  that  its 
completion  is  within  the  bounds  of  possibility,  though  it  is  hard  to  believe 
that  the  investing  public  will  cdntinne  to  patronise  such  a  vast  scheme. 


with  such  remote  expectations  of  completion  as  it  promises.  Mr.  Siccama, 
one  of  the  members  of  this  society,  vitited  it  some  two  years  since,  and 
has  given  us  an  account  of  it  in  a  paper  read  last  year.  The  pith  of  his 
remarks  was  this,  that  out  of  70,000,000yds.  of  excavation  a  total  of 
18,000.000  had  already  been  removed.  Tlie  remainder,  it  will  be  allowed, 
represents  many  years  of  hard  work  to  come ;  and  how  the  scheme  is  to 
be  further  prosecuted,  and  at  the  same  time  to  defray  the  annual  charge  of 
interests  on  calls,  is  incomprehensible. 

The  project  for  the  supply  of  London  with  water  is  still  undevelopedj 
and  the  pure  streams  that  flow  from  the  water-sheds  of  the  Helvellyn  of 
Plynlymmon  mountain  ranges  remain  unimpounded.  The  water-supply 
question  is  now  so  well  understood  by  consumers  that  it  is  not  probable 
they  will  be  satisfied  with  anything  short  of  the  very  purest  water  the 
country  can  supply.  Mr.  Bateman's  scheme,  and  that  of  Jlcssrs.  Hemans 
and  Hassard  divide  public  attention,  two  or  three  other  schemes  have  been 
proposed  ;  but  those  mentioned  continue  to  hold  the  chief  places  in  popular 
estimation,  because  they  go  right  to  the  main  available  water  supply 
sources  of  the  island. 

Mr.  Bateman's  scheme  is  to  cost  for  works  and  all  accompanying 
expenses,  but  not  including  the  purchasing  of  the  riglits  of  existing  Water 
Companies,  dE10,850,000  for  a  supply  ot  220,000,000  of  gallons  per  day. 
This,  he  states,  can  be  served  out  to  the  London  consumers  at  annual  riite 
of  12d.  in  the  pound  of  the  rateable  value  ot  London  property. 

Messrs.  Heman's  and  Hassard's  scheme,  under  tbe  same  circumstances,  is 
estimated  to  cost  £11.200,000  fo.i  200,000,000  gallons  per  day,  at  a  rate  of 
from  8d.  to  13d.  according  as  cii'cumstances  turn  oitt,  the  last  to  be  the  rate 
under  the  worst  circumstances. 

From  these  statements,  it  will  be  seen  how  very  closely  the  rival  projects 
are  weighed  financially.  Mr.  Bateman's  foimtain  head  lies  at  183  miles 
from  London  in  Wales,  Jlr.  Heman's  at  2-tO  miles  in  Cumberland.  Mr. 
Bateman  has  the  advantage  as  to  distance  and  also  as  to  prime  cost ;  but  it 
is  questionable  if  this  is  not  compensated  in  ilr.  Heman's  scheme,  in  passing 
through  and  alongside  the  east  boundaries  of  the  populous  and  rapidly- 
risina:  districts  of  Lancashire,  ^Manchester,  the  Potteries,  and  Birmingham, 
which  would  be  in  time  valuable  customers  for  the  surplus  water  of  the 
aqueduct.  I  have  myself  visited  both  catchments,  have  drimk  invigorating 
draughts  of  their  waters,  and  peered  into  their  natural  reservoirs  from  the 
summits  of  Cader  Idris  and  of  Helvellyn,  and  can  safely  vouch  as  to  their 
amplitude  and  extreme  puritj-  and  limpidity.  In  Mr.  Bateman's  pamphlet 
will  bo  found  a  pertinent  statement  for  the  consumer's  eye — viz.,  that  the 
present  rates  for  water  in  the  towns  of  Liverpool,  Glasgow,  and  Manchester, 
are  10|d.,  13d.,  and  12d.  in  the  pound.  The  respective  prime  costs  of  their 
waterwoi-ks  being  for  1,000,000  gallons  supplied  per  day — viz.,  £ll.).(JOi», 
£00,000,  and  £G0,000,  in  Loudon,  the  relative  charges  under  the  new  svstem 
being  £100,000  and  about  a  12d.  rate. 

The  Mersey  and  Channel  Tunnels  have  made  no  advance  during  tbe  J^ast 
season.  Mr.  Remington's  project  for  tunnelling  tbe  channel  from  Dungeness 
Point  in  preference  to  taking  a  more  easterly  line  looks  well.  He  claims 
for  his  idea  the  advantages  of  a  lower  landfall,  a  wealden  clay  substratum  in 
which  to  drive  bis  headings,  and  a  bank  at  nearly  half  the  space  of  the 
channel  which  can  be  made  available  as  a  Point  d'Appui,  as  well  as  for  a 
permanent  shaft.  His  line  would  be  slightly  longer  than  that  of  the  Dover 
project,  where  the  laud  is  high  and  the  substrata  chalk,  being  loose  and 
water  bearing.  In  the  meantime  there  is  a  plan  on  foot  which  is  likely  to 
find  supporters  immediately  on  the  return  of  confidence,  inspired  by  the 
president  of  tbe  Institute,  and  which  will  probably  take  tbe  same  position 
with  regard  to  Mr.  Reming'ton's  scheme  that  the  summit  railway  of  Mr. 
Brunlee's  does  to  the  Cenis  Timnel.  It  is  that  of  a  railway  ferry,  the  boats 
to  be  600  feet  long  to  carry  the  trains  bodily  across.  3Ir.  Fowler  proposes 
to  run  out  a  pier  parallel  to  the  Admiralty  Pier  at  Dover.  Between  these 
moles  the  boats  wiU  lay  when  receiving  and  discharging  their  trains.  We 
are  not  yet  informed  how  the  difficulties  arising  from  the  rise  and  fall  of  a 
22  foot  tide  are  to  be  combated ;  on  the  French  side  the  Calais  pier  is  to  be 
considerably  extended  on  cast-iron  screw  piles.  This  is  the  most  utterly 
unpleasant  channel  passage  around  our  coasts.  There  is  here  continually  a 
chopping  sea,  perfectly  destructive  to  the  comfort  of  all  jDassengers  but 
those  who  are  born  sailors.  Nausea  will  by  this  plan  be  all  but  eliminated 
for,  with  such  long  boats  in  such  a  sea,  the  pitching  of  the  vessel  will  be  nil 
while  the  rolling  will  be  reduced  to  a  minimum. 

The  project  for  the  crossing  of  the  ^Mersej-  is  even  farther  fi-om  a  satis- 
factory solution  than  those  last  mentioned.  Mr.  Brunlee's  design  for  a 
bridge  at  the  Runcorn  side  of  the  town,  as  well  as  INIr.  Fowler's  tunnel,  have 
equally  fallen  through.  !Mr.  Hawkshaw  has  conceived  a  new  idea  here — ■ 
that  of  a  tunnel  from  Xew  Brighton  to  Bootle,  which  he  believos  he  can 
accomplish  at  a  much  loss  cost  than  any  other  scheme,  as  he  will  then  find 
a  more  tractable  rock  than  elsewhere  :  we  may,  however,  prophesy  that  the 
Liverpool  merchants  are  too  good  judges  of  the  value  of  time  to  commit 
themselves  to  such  an  out-of-the-way  route,  which  one  of  Mr.  Lyster's 
circular  ferry-boats  will  beat  in  a  canter.  They  like  to  see  their  money's 
worth;  they  are  acrustomed  to  the  stately  shijis.     Tho}- will,  with  their 
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present  a?stliotic  aspiriitions,  prefer  the  stately  bridge  to  a.  burrow  under 
their  river's  bed,  even  though  it  cost  something  more  than  the  hitter.  In 
ten  years  more  we  may  see  the  enterprise  floated,  meanwhile  they  are  sotting 
themselves  to  improve  their  ferry  approaches  and  accessories. 

Mr.  Hawkshaw  has  placed  a  specification  of  his  tunnel  scheme  before  the 
Corporation,  who  have  acknowledged  his  receipt  with  thanks,  ilore  than 
this  we  do  not  know  at  present. 

In  marine  engineering  several  novelties  havo  been  introduced  of  lato,  pro- 
minent among  which  are  the  I?oss  IFinans,  cigar  ship,  the  WcderwUch,  and 
an  enfant  prodige^  hatched  under  the  auspices  of  the  Admiralty,  of  which, 
however,  nothing  has  turned  up,  save  that  it  is  intended  with  a  steam- 
engine  of  one-horse  power  to  do  the  work  of  KJO  horses,  by  so  disposing  and 
directing  water  pressure  as  developed  in  the  hydraulic  press  as  to  produce 
rotary  motion.  Here  wo  behold  the  ir/nis  fatinis  perpetual  motion  in  a 
new  dress. 

Their  Waterwitch  has  been  a  greater  success,  to  judge  Irom  its  recent 
trials  with  her  sister  ships,  the  twin  screws  Viper  a.Ti&.  Vixen.  She  has 
made  a  vast  advance  on  previous  comparisons,  so  far  as  to  come  within  a 
fraction  of  the  speed  of  the  Viper,  the  figures  Ijoing  'J-28  knots  for  the  one, 
against  0-70  for  the  other.  Wo  do  not,  however,  in  last  week's  trials,  hear 
anything  of  improved  facilities  in  turning,  in  which  shp  was  beaten  hollow 
by  the  twin  screw  on  former  occasions — taking  twice  as  long  to  make  a  com- 
plete revolution  as  the  screws.  It  was  in  the  matter  of  rapiditj'  of  evoliTtion 
her  strength  was  at  first  supposed  to  lie,  by  the  sudden  change  of  one  or  both 
ejecting  nozzles  from  an  after  to  a  forward  direction,  or  viae  versa,  for  which 
her  peculiar  machinery  gave  great  facilities.  After'  the  expose  at  her 
former  trials,  we  cannot  look  for  much  improvement  in  this  direction.  ,  She 
has,  however,  made  a  remarkalile  advance  in  speed  ;  aud  it  is  to  be  hoped, 
for  the  saiio  of  her  crafty  designer,  that  furthei'  efforts  shall  further  improve 
her  very  novel  powei'.s.  If  her  propelling  machinery  be  of  like  weight  to 
that  in  the  sister  and  twin  screw  ships,  she  miist  labour  under  a  gi-eat  dis- 
advantage in  comparison  with  them,  seeing  that  she  carries  a  surplus  in  the 
volume  of  water  abaorljed  lay  her  central  wheel,  its  avenues,  and  nozzles. 

Gunnery  engineering  has  during  the  past  season  received,  if  possible, 
more  than  the  usual  attention.  The  chief  events  of  the  period,  as  far  as 
they  can  bo  collooted  from  the  published  accounts,  which  must  not  in  all 
cases  be  taken  as  genuine,  have  been  the  piercing  of  tho  Hercules  target 
with  Pallisor's  chilled  shot,  both  rectangularly  and  in  an  oblique  direction. 
This  science  cannot  ))0  said  to  have  arrived  at  a  stage  level  with  the  national 
desires,  until  we  shall  have  produced  a  gun  capable  of  penetrating  a  10-inch 
plate,  with  a  6001b.  shot,  with  entire  safety  to  the  gunners  engaged. 

The  Rodman  cast-iron  gun,  lately  bought  from  the  Americans,  has  been 
tried  within  tho  past  month  at  Shoobmy.  With  it,  the  Hercules  target  has 
been  pierced  at  70  yards,  square,  with  a  charge  of  lOOlbs.  powder,  (iOlbs. 
being  its  safe  charge  ;  and  that  which  Admiral  Farragut  stated,  during  his 
late  visit,  should  be  held  its  maximum  charge.  It  is  doubtful  if  the  same 
result  would  obtain  at  200  yards'  distance,  considering  the  rapidly-diminish- 
ing initial  velocity  of  its  spherical  projectile.  Ths  authorities  are  desirous 
of  testing  its  powers  with  normal  charges  before  thej- again  subject  it  to  the 
crucial  test  of  Ijuruing  near  one  cwt.  of  powder.  The  English  12i-ton, 
wrought  iron  built-up  gun  has  with  its  bolt  produced  the  same  result  easilj" 
at  200  yards.  Our  suporioritj"  so  far  then  is  apparent,  when  with  a  12J— ton 
gun  we  can  produce  the  same  results  as  tho  American  2y-tou  gun,  and  that 
at  200  yards  as  against  70  yards.  Our  GOO  pounder  20-ton  gun  has  yet  to 
be  tested.  One  of  this  pattern  is  at  present  placed  in  position  on  the  glacis 
of  Southsea  Fort,  Portsmouth.  "We  will  anxiously  look  for  the  results  of 
experiments  shortly  to  be  made  on  it.  We  do  not  soeni  to  be  clearly  in- 
formed as  to  what  results  have  been  obtained  with  shell.  This  is  tho  prince 
of  projectiles.  Has  Major  Palliser  succeeded  yet  in  getting  it  through  the 
Hercules  plates  ? 

The  masonry  of  the  Royal  Engineers'  vrork  called  the  Land  Fort — one  of 
the  new  defences  of  the  !Modway — has  sunk  bodily  into  tho  ground,  after 
having  been  carried  to  a  height  of  eight  feet  above  the  surface  level.  This 
is  an  event  hardly  credible  in  the  face  of  tho  well-known  scientific  attain- 
ments of  the  distinguished  body  of  mon  who  are  accountable  for  the  result. 
All  are  aware  tliat  cloister  education  has  never  before  been  carried  to  so 
high  a  pitch  in  that  corps.  Can  it  be  that,  in  their  ontlmsiasm  for  tho 
theoretical,  they  have  lost  sight  of  the  practical,  and  become  disciples  of 
Berkley's  theory '? 

But  railways  now  cl.tim  our  attention.  In  this  over  productive  source 
of  occupation  for  the  engineer  there  is  complete  stagnation.  During  hist 
session  tho  panic  had  reached  its  climax,  and  tho  lialf'-dozen  lines  of 
consequence  promoted  were  allowed  to  drop.  T'.ie  business  of  the  session 
was  accordingly  confined  to  loop,=,  spurs,  deviations,  and  insignificant 
extensions.  The  great  bill  of  t)io  session,  that  promoted  by  the  London 
and  North-Western  Railway  Company  to  connect  its  system  witli  tlie 
important  town  ot  Sheffield,  entitled  the  Buxton,  Cliapel-cn-lc-Frith,  and 
Sheffield  Railway,  after  having  i)een  carried  successfully  through  tlie 
ordeals  of  standing  orders,  Referee's  Court,  and  Committee  of  the  House 
of  Commons,  was  withdrawn,  running  powers  having  been  granted  to  the 


London  and  Nortli-Western  Railway  Company  Ly  the  Manchester, 
Sheffield,  and  Lir.colnshire  Company.  The  other  great  railway  bill  of  the 
session,  promoted  by  the  Midland  Railway  Company,  for  amalgamation 
with  the  Glasgow  and  South-Western  Railway  of  Scotland,  was  stoutly 
opposed  through  its  whole  course  with  varying  success  by  the  London  and 
Ivorth- Western  Railway  Company,  ending,  hoivever,  in  the  thorongh 
defeat  of  the  promoters  I'ofore  the  Lords'  Committee.  The  promotion  of 
such  a  bill  aas  a  mistnke  from  the  outstart,  seeing  that  the  Midland 
Company  are  even  at  this  hour  74'  miles  distant  from  the  gaol  of  their 
desires — Carlisle.  This  gap  will,  no  doubt,  be  shortly  bridged,  their  line 
from  Settle  to  Carlisle  having  been  authorised  by  Parliament  in  the  sessior> 
of  1865-G6. 

Turkey  is  a  country  in  which  there  is  much  to  be  done,  and,  if  we  are 
correctly  informed  by  the  press,  the  Sultan  is  now  engaged  in  preparing' 
extensive  schemes  for  the  introduction  of  railways. 

In  Russia  also  there  is  expectation  of  railway  work  in  prospect.  Berths 
in  either  of  these  countries  should  be  narrowly  watched.  Russia  pays- 
capa'sle  men  better  than  any  country  in  Europe. 

China  and  .lap.in  are  still  without  railways,  and  will,  doubtless,  ere 
long  call  for  their  introduction.  .Japan  has  already  given  orders  in  Eng- 
land for  guns  and  ships  ;  the  railway,  sooner  on  later  must  follow. 

The  most  novel  feature  in  railway  works  in  London  is  the  advance  of  a 
leg  of  the  Midland  system  as  far  as  Saint  Pancras,  which  here  takes  up  its 
habitation  in  a  first-class  metropolitan  station.  We  cannot  help  admiring 
the  successful  strides  and  dash  of  this  spirited  company,  formerly  con- 
fined to  a  few  central  shire.=,  and  now  ubiquitous,  while,  at  the  same 
time,  we  express  our  surprise  to  see  it  settling  so  grandly  in  a  position 
whicli,  to  all  appearances,  must,  ere  long,  become  only  an  intermediate 
station.  The  march  of  events  points  to  sites  on  either  the  line  of  the 
Strand,  or  on  that  of  the  New  Embankment  on  the  north  bank  of  the 
Thames,  lying  between  Trafalgar-square  and  Temple  Bar,  as  the  ultimate 
destination  of  our  great  lines  of  railway  trending  from  the  North  and 
West. 

The  latter  caiiscway  will  furnish  the  finest  and  most  convenient  sites* 
in  Loiulon  for  railway  stations  and  hotels  of  the  mammoth  dimensions 
now  required.  The  public  are  hardly  yet  aware  of  the  great  boon  they 
will  receive  in  the  opening  of  this  line  of  route,  and  with  the  object  in 
view  of  fringing  it  with  palatial  buildings,  they  should  insist  on  having  a 
causeway  of  150rt.  wide  throughout,  where  possible;  the  paltry  80  offered 
by  the  Metropolitan  Board  of  Works  should  not  be  tolerated,  seeing  that 
a  large  space  has  been  reclaimed  from  the  river.  Such  a  thorouglifare, 
extending  from  the  Victoria  Tower,  Westminster,  to  the  Tower  ot  London 
— a  crystal  Thames  on  the  one  hand,  spanned  by  troops  of  exquisite 
bridges  and  a  row  of  palaces  on  the  other — would  present  a  coup  d'ctil 
unequalled  in  the  great  cities  of  the  world. 

The  works  of  the  East  London  Railway  were  visited  this  year  by  thi* 
society,  with  the  permission  of  the  engineer.  Tho  object  of  this  company 
is  to  connect  the  railway  systems  of  East  London,  lying  north  and  south 
of  the  Thames,  through  the  line  of  the  Thames  Tunnel.  It  is  an  excellent 
conception,  and  will,  we  must  expect,  be  a  connecting  link  of  great 
importance  in  tiie  thickly  inhabited  districts  it  proposes  to  occupy. 

Tiie  Willesden  Junction  Station  of  tlie  London  and  North-Westcrn 
Company  approaches  completion — also  visited  by  this  society.  Here  are 
platforms  of  over  one  mile  iri  length,  sidings  of  seven  miles,  two  railway 
bridges  and  one  turnpike  road  bridge  right  over  the  station,  toffether  witl> 
the  Midland  and  South-Western  .Junction  railway  bridge  a  few  hundred 
yards  to  the  north-west,  forming  a  range  of  delightful  complexity  to  the 
eye  of  the  citizen  experienced  in  the  intricacies  of  the  London  system  of 
railways,  connected  as  it  i?  in  his  mind  with  conveniences  tor  locomotion 
surpassing  even  his  exacting  expectations.  This  junction  i.s  a  Chiphani 
built  \ip  at  the  first  intention,  and  furnished  with  all  the  newest  inven- 
tions and  appliances.  It  cannot  (ail  to  be  largely  patronised  by  the  public 
as  soon  as  it  is  finished  and  becomes  generally  known  ;  and  to  bring 
additional  lustre  to  the  ofiicers  of  the  great  company  who  luive  so  success- 
fully and  thoughtfully  conceived  and  executed  it.  The  traffic  collected  in 
the  ramifications  of  1,333  miles  of  lailway  at  present  belonging  to  the 
London  ami  North-Western  Railway  Company  requires  the  fullest  develop- 
ment of  such  exchange  stations  as  this.  They  are  the  valves  and  ports  of 
the  great  iron  arteries  through  which  the  life  of  England  circulates. 

Perhaiis  the  question  of  greatest  interest  to  the  engineer,  in  the  matter 
of  con.«trnctinn  of  the  season,  is  that  of  Bessemer  iron.  While  so  much  is 
known  theoretically  of  its  structure  and  properties,  it  must  be  said  that 
practically  we  are  still  in  the  dark  about  it.  This  is  the  more  strange,  as 
thousands  of  tons  of  the  precious  metal  are  being  produced  daily  ;  in  fact 
the  present  production  of  Bessemer  iron  in  all  countries  is  500,000  tons 
annually,  Englaml  making  twice  as  much  as  the  rest  of  the  world  put 
together.  One  of  our  members,  it  will  be  remembered,  Mr.  Black,  read  a 
paper  on  the  subject  lately,  illustrating  it  by  various  curious  and  interest- 
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ing  specimens  in  angle  iron  and  rods.  A  common  idea  expressed  on  tliat 
occasion  was,  tliat  a  metal  capable  of  such  a  variety  of  expression  mnst  be 
thoroughly  understood  before  being  adopted  in  dithcult  engineering  works. 
Some  of  liis  specimens  shiwji  were  so  knotted  and  contorted,  and  that  done 
when  in  the  cold  state,  that  the  question  was  at  once  asked,  can  such  a 
metal  be  safe  for  the  compression  chord  of  a  girder  ?  Certainly,  was  the 
reply,  not  of  that  precise  degree  of  softness  and  ductility;  wo  can  make 
it  of  any  degree  of  stiffness  required.  Here  it  appears  is  just  the  difficulty. 
The  metal  can  be  produced  in  so  many  different  degrees  of  hardness 
between  that  of  extreme  pliancy  and  of  extreme  shortness,  that  the 
engineer  who  wants  500  tons  of  it  for  a  long  span  girder  is  not  sure  that 
)ie  will  be  supplied  with  the  mass  of  a  perfectly  even  and  equable  quality. 
It  will  take  some  years  of  groping  in  the  dark  before  the  riddle  is 
solved. 

The  Thames  'Embankment  and  the  Sewage  Works  have  been  visited  by 
this  society.  These  two  vast  undertakings  are  rapidly  pushing  on  to  com- 
pletion, and  are  subjects  of  surpassing  interest  to  the  engineer.  There 
are  three  sewers  on  each  side  of  the  river  at  different  levels,  and  parallel 
to  each  other,  viz.  : — the  high,  low,  and  middle  level  sewers.  The  great 
object  was  of  course  the  removal  of  a  maximum  of  the  sewage  by  gravi- 
tation. On  the  north  side,  the  three  sewers  unite  at  the  Abbey  iMills 
pumping  station  ;  the  two  high  level  sewers  passing  through  to  the 
north  outfall  at  Barkinsr,  the  low  level  sewer  being  pumped  into  their 
level. 

The  three  south  sewers  unite  at  Deptford,  and  flow  through  the  south 
outfall  at  Crossness  in  Erith  Marshes,  the  low  level  being  pumped  iii'-o  the 
upper  levels  at  the  first-named  place.  At  Crossness  outfall  all  three  can 
be  discharged  at  low  water  if  necessary,  but  will  ordinarily  be  pumped  up 
and  discharged  at  high  w-ater.  As  a  rule,  all  the  sewage  will  be  discharged 
into  the  river  on  tlie  top  of  the  tide,  so  that  the  ebb  will  carry  it  away 
seawards.  The  total  cost  of  these  works  will  be  £IJ0O,000.  The  engine 
power  at  Abbey  Mills,  for  a  lift  of  3Grt.,  is  l,liO  horses;  at  Deptford, 
500  horses  for  ;in  18ft.  lift:  at  Crossness,  500  horses  for  a  10ft.  to  30ft. 
lift. 

Tbs  Crossness  engines  and  works  have  been  completed  long  since. 
The  northern  higli  and  mid  level  sewers  are  completed  and  working. 
The  low  level  is  not  yet  finished,  neither  are  the  engine?,  as  was  seen 
during  our  visit  to  Abbey  Mills  on  the  5th  instant.  After  having  so 
successfully  completed  such  a  gigantic  series  of  works  as  this,  Mr.  Bazal- 
gette  may  be  truly  said  to  be  the  first  sewage  engineer  in  England.  He 
has  been  lately  called  on  to  report  on  a  scheme  ^r  the  sewage  of  the  city 
of  Glasgow.  The  usage  in  the  two  cities  is  dissimilar.  In  London  we 
rectify  our  sewage  first,  and  then  provide  a  water  supply  ;  in  Glasgow 
they  first  provide  water,  and  afterwards  look  to  means  to  carry  it  away. 
Theoretically,  London  is  right;  practically,  Glasgow  will  be  ahead  of  ns: 
for  she  will  have  constructed  both  water  and  sewage,  works,  when  we 
shall  have  sewage  alone. 


as  in  one  complete  revolution  to  give  both  the  longitudinal  and  transverse 
cut  necessary  to  finish  a  dovetail,  one  half  being  made  by  one  disc  and  the 
other  half  by  the  other.  The  leading  portion  of  the  saw  is  composed  of 
segments  similar  to  those  that  could  be  cut  from  an  ordinary  fine  pitched 
circular  saw,  whilst  to  produce  the  transverse  cut  alter  the  longitudinal 
one  is  finished,  the  segmetits  assume  the  form  shown  in  the  accompanying 
engraving,  from  an  inspection  of  which  the  arrangement  will  be  readily 
understood. 


AMERICAN    DOVETAILING    MACHINE. 

One  of  the  last  additions  to  the  Paris  Exhibition,  which  is  now  a  thing  of 
the  past,  was  a  very  ingenious  dovetailing  machine  in  the  American 
department.  The  machine  was  mounted  on  a  neat  rectangular  frame, 
carried  on  four  cast  iron  standards,  having  at  its  further  extremity  brackets 
carrying  the  main  or  driving  shaft,  and  the  discs  which  carry  the  helical 
saws,  and  on  its  front  side  guides  for  the  movable  table  whicli  carries  the 
piece  of  wood  to  be  dovetailed.  This  table  is  moved  longitudinally  bv 
means  of  a  screw  about  lin.  pitch,  havinir  one  of  its  sides  conical  to 
increase  the  bearing,  working  into  a  segment  of  a  nut  on  the  underside 
of  the  table.  By  means  of  a  handle  conveniently  placed  at  the  side  of 
the  table,  this  segmental  nut  can  be  thrown  in  and  out  of  gear;  but,  in 
addition,  there  is  a  screw  with  about  l-16th  incli  pitch,  working  in  the 
under  part  of  the  table,  and  giving  every  facili^J  for  the  accurate  adjust- 
ment of  the  piece  of  wood  to  be  operated  upon  after  the  segmental  nut 
has  been  put  in  gear  with  the  main  screw.  The  motion  for  the  screw  is 
derived  from  the  main  shaft  by  means  of  a  pinion  driving  a  wheel  loose 
on  its  axis,  and  so  arranged  as  to  communicate  the  necessary  speed  to  a 
pinion  on  the  screw  shaft.  The  main  shaft  has  on  it  a  fast  and  loose 
pulley,  the  pinion  above  mentioned,  and  a  bevil  wheel  driving  another 
loose  on  its  spindle,  thereby  communicating  \notion  to  %  bevil  wheel  on 
the  outside  of  one  of  the  discs  carrying  tlie  saws.  There  are  two  discs 
mounted  on  axes  inclined  to  each  other,  as  well  as  to  the  main  driving 
shaft,  and  revolving  at  the  same  speed,  tlie  one  being  inclined  to  the  right 
and  the  other  to  the  left,  the  motion  being  transmitted  from  the  first  to 
the  second  disc  by  means  of  bevil  wheels  cast  on  their  inner  surfaces. 
Each  disc  has  on  its  outer  circumference  a  spiral  groove  making  one 
complete  turn,  into  which  is  fitted  a  saw  composed  of  segments,  so  arranged 


These  segments  are  held  in  their  place  by  means  of  cast  iron  cheek 
plates,  held  on  by  set  screws  with  square  head.s,  and  in  about  one  minute 
the  attendant  on  the  machine  could  change  all  the  segments,  and  replace 
them  by  others  having  a  finer  or  coarser  pitch  of  teeth,  if  desired.  To 
prevent  the  saws  from  splintering  the  wood  on  its  under  side,  a  longi- 
tudinal shallow  cut  is  made  by  a  knife  edge  at  the  bottom  of  the  dovetail 
before  the  helical  saws  operate  on  the  wood;  this  is  a  most  important  point, 
and  without  it  good  work  cannot  be  produced.  At  the  back  of  the  machine 
a  small  horizontal  shaft  carries  two  pinions,  which  gear  into  quadrantal 
wheels  fixed  on  the  main  spindle,  which  cause  the  bearings  of  the  discs  to 
revolve,  and  so,  consequently,  the  discs  with  their  saws  revolve  through 
a  quadrant,  giving  the  facility  for  cutting  the  counterpart  to  the  dovetail- 
An  arrangement  is  also  provided  for  raising  the  table  so  that  the  dove- 
tailing can  be  done  on  the  bevil,  if  required.  The  attendant  all  day  long 
was  besieged  by  crowds  anxious  to  see  this  machine  at  work,  and  certainly 
he  showed  great  patience  in  altering  his  machine  to  convince  the  sceptical 
of  its  wonderful  scope  and  accuracy.  The  machine  is  patented  by  Mr. 
Armstrong,  of  New  York,  and  already  the  Englisli  patent  has  been  sold  to 
Messrs.  Itobinson  and  Son,  of  liochdale,  near  Manchester,  the  French  one 
to  Messrs.  Martin,  Son,  and  Co.,  of  Kouen,  and  the  German  one  to  Messrs. 
Hicbard  Hartmann  and  Co.,  of  Chemnitz,  Saxon  v. 


MANCHESTER   ASSOCIATION   FOR   THE    PREVENTION    OP 
STEAM   BOILER  EXPLOSIONS. 

The  last  Ordinary  Monthly  Meeting  of  the  Executive  Committee  of  this 
Association  was  held  at  the  offices,  41,  Corporation-street,  Manchester,  on  Tues. 
day,  October  29th,  1867,  when  Mr.  L.  E.  Fletcher,  chief  engineer,  presented  his 
report,  of  which  the  following  is  an  abstract,  as  well  as  of  the  working  of  the 
previous  mouth,  the  particulars  of  which  have  not  as  yet  been  presented  to  the 
members : 

"  During  the  last  two  mouths  481  visits  of  inspection  have  been  made,  and 
1,100  boilers  examined,  777  externally,  26  internally,  15  in  the  flues,  and  282 
entirely,  while  in  additiim  10  have  been  tested  by  hydraulic  pressure.  In  these 
boilers  318  defects  have  been  discovered,  15  of  them  being  dangerous. 
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"Tabuiak  Statemext  of  Defects,   Ojiissions,   &c.,   met  wrxn    in  the 
BoiLEES  EXAJiiNED  FEO.M  Au&.  24x11  TO  Oci.  25rH,  1867,  inclusive. 


DFSrRIPTTOX 

Number  of  Cases  me 

.  with. 

Dangerous. 

Ordhiary. 

Total. 

Depects  in  Boiler. 

Furnaces  out  of  Shape    

Fracture   

2 
3 

2 
3 

12 
22 
14 
37 

31 

16 

8 

17 
25 
14 
39 
34 
16 
8 

Blistered  Plates  

Corrosion — Internal   

Ditto        External  

Grooving — Internal    

Ditto         E.vternal    

Total  Number  of  Defects  in  Boilers  ... 

10 

143 

153 

Defectite  Fittings. 

Feed  Apparatus  out  of  order 

Water  Gauges            ditto     

1 

1 
2 

24 
15 

16 

■  28 

1 
25 
17 

16 

28 

Blow-out  Apparatus  ditto     

Fusible  Plugs             ditto     '. 

Safetj- Valves             ditto     

Pressure  Gauges        ditto     

Total  Number  of  Defective  Fittings  ... 

4 

83 

87 

- 

20 

2 
19 
33 

20 

Omissions. 

•  Boilers  without  Glass  Water  Gauges  

Ditto           Safety  Valves 

Ditto            Pressure  Gauges 

Ditto            Blow-out  Apparatus  

Ditto            Feed  back  pressure  valves 

2 
19 
33 

Total  Number  of  Omissions    

74 

74 

> 

] 

1 
2 

■'Cases  of  Over  Pressure  

1 

'  Cases  of  Deficiency  of  Water    

3 

Gross  Total    

15 

303 

318 

"  In  a  second  case  the  brickwork  of  the  external  flues  was  perfectly  dry,  and 
the  plates  on  each  side  of  the  uiidfeather  exliiljited  nn  signs  of  corrosion,  yet  it 
was  recommended  that  pockets  or  sight  holes  should  be  ploughed  out  at  tlio 
transverse  seams  in  order  that  the  condition  of  the  plates  might  be  seen.  On 
this  being  done  it  was  found  that  at  three  of  the  seams  the  plates  were  so 
severely  eaten  away  by  corrosion  consequent  on  leakage,  that  the  safety  of  the 
boiler  was  seriously  endangered,  which  shows  the  importance  of  having  these 
sight  holes  ploughed  ont  in  the  uiidfeather  walls  at  the  ti-ansverse  seams  in  every 
instance,  thougli  the  flues  may  be  dry  and  the  plates  on  each  side  of  the  mid- 
feather  unaffected. 

"  In  a  third  case  a  double  furnace  boiler,  though  set  on  side  wall*,  was  found 
to  be  corroded  from  one  side  to  the  otiier  where  it  rested  on  the  brickwork,  owing 
to  the  injudicious  manner  in  which  the  Ijoiler  was  set,  being  let  down  on  to  the 
solid  brickwork  with  seiitings  ISins.  wide,  instead  of  being  carried  on  suitable 
firebrick  blocks.  These  blocks  raise  the  boiler  above  the  bottom  of  the  side 
Hues,  thus  rendering  the  plates  less  accessible  to  damp,  and  at  the  same  time 
aflbrding  a  chamber  for  the  lodgment  of  the  soot  instead  of  allowing  it  to  lie  in 
contact  with  the  plates  :  while  in  addition,  since  the  width  of  the  bearina; 
surface  need  not  exceed  oins.,  there  is  less  surl'ace  to  harbour  corrosion  should 
anj'  moisture  lodge  between  the  seating  blocks  and  the  i)lates.  The  importance 
of  introducing  these  firebrick  blocks  has  alread3'  been  pointed  out  on  several 
previous  occasions.*  This  boiler  was  also  found  to  be  seriously  attacked  by  in- 
ternal corrosion  ;  the  water  with  which  it  was  fed  being  drawn  irom  the  coalpit 
at  which  the  boiler  worked,  and  no  treatment  having  been  adopted  to  modify  its 
corrosive  tendency. 

"  Explosions. 

"  On  the  present  occasion  I  have  five  explosions  to  report,  which  have  resulted 
in  the  death  of  seven  persons,  as  well  as  in  serious  injury  to  six  others.  Not 
one  of  the  boilers  was  under  the  iuspection  of  this  Association. 

"Tabulah   Statement   oe   E.kplosions,    fbom   Acgcst  24in,   1867,   lo 
OciOBEE  25th,  1867,  inclusive. 


"  Details  may  be  given  of  two  or  three  of  the  defects  enumerated  in  the  pre- 
ceding tabic,  which  were  met  with  in  making  internal  and  tlue  examinations  of 
the  boilers. 

"  Internal  Corrosion. — On  onr  Inspector's  getting  inside  a  double-fiued 
boiler,  and  sounding  it  with  a  hammer,  the  rivet  heads  proved  to  be  so  rotten 
that  30  or  19  of  them  flew  off'.  Corrosive  water  has  a  very  treacherous  effect 
upon  rivet  heads  and  the  overlap  of  the  jjlates,  since  in  many  cases,  though  the 
uature  of  the  metal  is  so  destroyed  that  they  are  completely  rotten,  the  danger 
would  pass  undetected  unless  they  were  tested  with  a  blow. 

"  External  Coeroston. — Two  cases  in  which  boilers  have  been  mot  with  in 
dangerous  condition  from  external  corrosion,  have  resulted  from  setting  boilers 
on  midfeatbers. 

"One  boiler  was  just  enrolled  with  this  Association,  and  on  examination  being 
made,  the  plates  resting  on  the  midfeather,  which  was  ISins.  wide,  were  found 
to  be  dangerously  corroded  from  one  end  of  the  boiler  to  the  other,  while  the 
seating  was  covered  with  oxide  upwards  of  an  inch  thick.  The  exterin\l  flues 
were  excessively  dam]),  and  the  boiler,  which  had  just  changed  hands,  had  been 
lying  at  rest  for  ome  time,  and  though  the  plates  were  completely  rotlen,  it  was 
with  grent  diffioilty  that  the  owner  was  persuaded  that  the  boiler  was  unfit  for 
immediate  use.  Had  steam  been  got  up  but  one  result  must  have  followed,  and 
the  owner  has  to  thank  the  Association  for  saving  him  from  an  explosion, 
thoush  rather  against  his  will. 


Progressive 
Kumber 
ior  1S07. 

Date. 

General  Descriptioa  of  Bjiler. 

Persons 
Killed. 

Persons 
Injured. 

Total. 

18 
19 

Aug.  27 

Sept.  2 
Sept.  9 

Oct.  4 
Oct.  7 

Onlinary    Single-flue,      or 
.     Cornish. 

luternally-fired 

Locomotive    

6 
0 

0 
0 

1 
7 

4 
0 

1 

1 

0 

10 
0 

20 
21 

Ordinary     Double-flue,     or 
Lancashire. 

Internally-fired    

Water  Heater             

1 
1 

22 

Ordinary     Single-flue,      or 
Cornish. 
Internallv-fired   

1 

Total 

6 

13 

"  No.  18  Explosion  was  very  disastrous,  resulting  in  tlie  death  of  si.\-  persons, 
as  well  as  in  injury  to  four  others.  It  occurred  at  about  ten  o'clock  ou  the 
morning  of  Tuesday,  August  27th,  at  a  flax  mill.  Tlie  boiler  was  internally- 
fired,  and  of  the  ordinary  Cornish  construction,  while  its  length  was  18ft.,  its 
diameter  in  the  shell  4ft.  9ins.,  and  in  the  furnace  tube  1ft.  6ins.,  the  plates  iu 
the  shell,  ffue,  and  ends  being  three-eighths  of  an  inch  thick. 

"The  boiler  was  warranted  by  the  makers  to  be  perfectly  safe  at  a  pressure  of 
1001b.  per  square  inch,  and  had  only  been  at  work  about  a  fortnight.  It  had 
leaked,  however,  at  the  back  end  plate  soon  after  it  was  set  to  work,  and  on  the 
morning  of  the  explosion  the  owner  went  on  the  top  of  the  boiler,  and  assisted 
by  another  man,  attempted  to  cure  the  leak,  either  by  caulking  it  or  dressing 
the  defective  part  with  a  cold  chisel,  the  steam  at  tlie  time  being  up  to  a  pressure 
of  501b.  on  the  square  inch.  After  they  had  been  striking  the  boiler  for  some 
little  time,  the  back  end  jilate  suddenly  blew  out,  when  the  owner  and  his  com- 
panion were  both  hurled  to  a  considerable  height,  one  being  thrown  across  a  shed 
and  wide  stream  add  the  other  over  the  mill,  while  in  addition  three  men  in  the 
euffine-room  were  killed  on  the  spot,  a  lad  blown  to  a  distance  and  daslied 
against  a  wall,  the  boiler  torn  front  its  seat,  the  engine  house  thrown  down,  the 
inill  set  on  fire  and  burnt  to  tlie  ground.       _  _  . 

"  The  cause  of  this  explosion,  though  so  disastrous,  is  very  simple.  The  boiler 
was  badly  made,  the  angle  iron  attacliing  the  back  end  plate  to  the  shell  being 
in  two  pieces,  jump  jointed,  instead  of  in  a  solid  welded  ring  throughout,  while 
the  ends  were  altogether  unstayed,  whereas  there  should  have  been  some  sub- 
stantial gussets.  The  joints  in  the  angle  iron  rings  were  placed  one  at  the  top 
and  the  other  at  the  bottom  of  the  boiler,  and  it  was  at  the  juint  on  the  top  of 
the  boiler,  at  which  continued  leakage  had  taken  place,  and  which  the  owner  of 
the  boiler  was  attempting  to  correct  as  just  mentioned,  that  the  rupture  com- 


*  See  Association's  Printed  Monthly  Eeports,  No.  20,  Aujfust,  1863,  and  Ko.  52,  April, 
1S60,  No,  10  lOxplosion. 
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nienccd,  which  cxtciuled  thvoush  the  line  of  rivets  thvougheut  the  entire  cir- 
cumference of  the  hack  end  phite.  Had  the  end  phites  heen  strengthened  with 
gusset  stays,  even  though  a  rupture  had  heen  started,  it  would  have  been  kept 
from  spreading  and  rendered  comparatively  harmless.  The  maker  of  this  boiler, 
who  warranted  it  as  safe  at  a  pressure  of  lOOlb.,  must  liave  been  sadly  ignorant 
of  the  strength  of  materials,  or  the  power  of  steam,  and  the  explosion  is  attri- 
buted to  the  mal-constvuction  of  the  boiler. 

"At  the  same  time,  however,  this  opportunity  maybe  taken  of  pointing  out 
the  danger  of  caulking  boilers  with  steam  up,  aiul  our  members  may  be  re- 
minded of  the  explosion  that  occurred  to  a  locomotive  boiler  in  this  city  about 
nine  years  ago,  killing  five  or  six  persons,  just  as  the  seams  were  being  caulked; 
while  it  may  be  mentioned  that  another  explosion  happened  under  similar  cir- 
cumstances" on  the  11th  Janua.iy,  1805,  killing  three  persons  and  injuring  six 
others,  so  that  caulking  the  seams  of  boilers  with  steam  up  should  never  be 
practised. 

"  No.  22  Explosion  occurred  at  half-past  six  o'clock  on  the  morning  of  Mon- 
day, October  7th,  at  a  railway  coal  depot,  and  resulted  iu  the  death  of  one  person. 
It  appears  that  at  this  station  the  roadway  is  about  20ft.  above  the  level  of  the 
railway,  and  that  the  coal  trucks  are  raised  from  the  rail  to  the  road  by  means 
of  a  hoist  driven  by  steam  power.  It  was  on  this  service  that  the  boiler  iu 
question  was  engaged,  and  it  exploded  in  the  act  of  hoistmg  a  truck,  just  when 
it  had  raised  it  about  2ft.  from  the  ground. 

"  The  boiler  was  of  plain  Cornish  construction,  having  a  single  flue  tube 
running  through  it  from  one  end  to  the  other,  and  being  fired  internally.  Its 
length  "was  12ft.,  its  diameter  in  the  shell  ift.,  and  iu  the  tlue  2ft.  2ins.,  while  the 
thickness  of  the  plates  was  seven-sixteenths  of  an  inch  iu  the  shell,  three-eighths 
in  the  fine,  and  half  an  inch  in  the  ends,  the  ordinary  pressure  being  about  oOlb. 
on  the  square  inch. 

"The boiler  rent  in  the  external  shell,  one  portion  of  which  was  thrown  on  to 
the  line,  and  the  other  up  into  the  framing  of  the  coal-lift,  where  it  remained 
suspended,  while  the  Hue  tube  with  the  plates  was  thrown  across  the  railway,  and 
over  a  two-storied  house  to  a  distance  of  about  100  yds.,  in  addition  to  which 
the  engine  house  was  blown  to  pieces,  the  debris  scattered  in  everj"  direction,  and 
the  fireman  killed. 

"  The  cause  of  the  explosion  was  external  corrosion,  b}'  which  the  boiler  was 
attacked  at  the  bottom  of  the  shell,  where  it  rested  on  a midfeather  wall  of  the 
excessive  width  of  2ft.  6in.,  at  which  part  the  plating  about  midway  from  each 
end  had  become  reduced  from  tlie  original  thickness  of  seven-sixteenths  of  an 
inch  to  that  of  one-sixteenth,  while  rupture  was  accelerated  bj'  the  engineman's 
being  in  the  habit  of  placing  a  brick  upon  the  safety-valve  lever  to  increase  the 
pressure  when  he  had  a  heavy  truck  to  hoist.  This  explosion  affords  an  addi- 
tional illustration  of  the  importance  of  competent  periodical  inspection,  as  well 
as  of  the  danger  of  setting  boilers  on  wide  midfeather  walls,  and  the  necessity  of 
sight  holes  or  pockets  for  ascertaining  the  condition  of  the  plates,  explained  in 
the  Association's  Monthly  Report  for  July,  18(37,  while  it  shows  the  importance 
of  furnishing  boilers  with  duplicate  safety-valves  of  the  dead  weight  class,  which 
cannot  be  so  readily  overloaded  as  those  constructed  with  levers. 

"L.  E.  FLETCHER,  Chief  Engineer." 


LATEST    PRICE.S   IN   THE    LONDON    METAL   MARKET. 


NOTICES  TO  CORRESPONDENTS. 


A  Tek  Yeaes'  Subsceibee. — 1.  Wc  know  of  none  other  but  Sir  W. 
Armstrong,  the  patentee.  2.  The  best  journal  we  know  of  the  kind 
you  mention  is  "Annales  du  Ge'nie  Civil,"  edited  by  Eug.  Lacroix, 
15,  Quai  Malaquais,  Paris. 


NOTES  AND  NOVELTIES. 


MISCEILANEOUS. 

All  trace  of  the  French  Exhibition  is  not  to  close  with  the  end  of  the  show.  The 
reserved  garden  is  to  escape.  The  plants  belonging  to  exhibitors,  which  are  now  being 
removed,  will  be  immediately  replaced  by  the  horticultural  treasures  of  the  city  of  Paris. 
The  great  salt  water  aquarium  has  been  replenished,  and  turbot,  lobster,  eels,  plaice,  &e., 
may  now  be  seen  disporting  themeelves. 

A  correspondent  of  the  Bnihlet-  writes:  "Determined  to  see  for  myself  what  has  been 
accomplished  with  concrete,  I  visited  the  concrete  houses  at  Gravesend,  and,  fortunately 
for  my  conviction,  I  arrived  at  the  time  of  the  ex.imination  by  the  Committee  of  the 
Metropolitan  Board.  I  saw  a  9in.  concrete  wall  battered  with  a  lilbs.  sledge  hammer. 
Mr.  Vulliamy,  the  architect  of  the  Board,  said  that,  with  about  three  such  blows,  a  hole 
would  have  been  made  in  a  14in.  brick  wall.  I  cannot  say  wliat  number  of  blows  were 
infiicted,  but  certainly  the  wall  was  struck  vigorously,  the  only  perceptible  effect  being 
a  slight  crushing  of  the  stones  on  the  surface  of  the  concrete  on  the  side  hammered. 
Mr.  Vulliamy  tested  tlie  wall  on  the  other  side  with  a  straight-edge,  and  declared  that 
not  the  slightest  etlect  was  produced." 

TELEGRAPHIC    ENGINEERING. 

The  submarine  telegraph  between  Dover  and  Boulogne  was  broken  on  the  20th  ult., 
at  a  spot  three  miles  and  a  half  from  the  French  coast,  but  has  since  been  successfully 
repaired. 

The  project  for  placing  telegraphs  throughout  Great  Britain  and  Ireland,  under  the 
management  of  the  Post  Office  department,  has  been  under  the  consideration  of  ministers 
of  ditlerent  Governments  for  the  last  three  years,  and  now  a  bill  lias  been  drawn  up, 
which  will  be  introduced  into  Parliament  with  all  convenient  speed,  for  the  nurpose  of 
accomplishing  this  much-needed  reform  in  our  telegraphic  communication. 

A  memorial  in  favour  of  a  Government  guarantee  of  5  per  cent,  on  a  capital  of 
£1,000,000,  to  enable  the  proposed  Anglo-Indian  Telesrrapb  Company  to  establish  an 
independent  line  to  India,  has  been  signed  by  the  leading  houses  connected  with  our 
Eastern  trade,  and  transmitted  to  Sir  S.  Northcote  by  the  Lord  Mayor. 


COPPER. 

Best  selected,  per  toil    

Tough  cake  and  tile  do 

Sheathing  and  sheets  do 

Bolts  do 

Bottoms  do 

Old  (exchange)  do 

Burra  Burra  do 

Wire,  per  lb 

Tubes  do 


BRASS. 

Sheets,  perlb 

Wire  do 

Tubes  do 

Yellow  metal  sheath  do.    ... 
Sheets  do 


SPELTER. 
Foreign  on  the  spot,  per  ton 
Do.  to  arrive  


ZINC. 

In  sheets,  per  ton  

TIN. 
English  blocks,  per  ton.... 
Do.  bars  (in  barrels)  do.    . 

Do.  refineddo 

Bancado 

Straits  do 


TIN    PLATES.* 
IC.  charcoal,  1st  quality,  per  box 

IX.  do.  1st  quality  do 

IC.  do.  2nd  quality  do 

IX.  do.  2nd  quality  do 

IC.  Coke  do 

IX.  do.  do 

Canada  plates,  per  ton 

Do.  at  works  do 


IRON. 
Bars,  Welsh,  in  London,  per  ton    ., 

Do.  to  arrive  do 

Nail  rods  do 

Stafford  in  London  do 

Bars  do.  do. 

Hoops  do.  do , 

Sheets,  single,  do , 

Pig  No.  1  in  Wales  do ; 

Refined  metal  do 

Bars,  common,  do 

Do.  mrch.  Tyne  or  Tees  do 

Do.  railway,  in  Wales,  do 

Do.  Swedish  in  London  do 

To  arrive  do 

Pig  No.  1  in  Clyde  do 

Do.  f.o.b.  Tyne  or  Tees  do 

Do.No.  Sand  4  f.o.b.  do 

Railway  chairs  do 

Do.  spikes  do 

Indian  charcoal  pig  in  London  do. 

STEEL. 
Swedish  in  kegs  (rolled),  per  ton.... 

Do.  (hammered)  do 

Do.  in  faggots  do 

English  spring  do 

Quicksilver,  per  bottle 

LEAD. 

English  pig,  common,  per  ton 

Ditto.  L.B.  do 

DO.  W.B.  do 

DO.,  ordinary  soft,  do.f 

DO.  sheet,  do 

DO.  red  lead  do 

DO.  white  do 

DO.  patent  shot  do 

Spanish  do 


From 


28       0       0 


96 
97 
99 
93 

89 

1 
1 
1 
1 
1 
1 
13 
13 

6 
6 
7 
7 
7 
8 
9 
3 
4 
5 
6 
5 
10 
10 
2 
2 
2 
5 
11 
7 

14 
15 
16 

17 
6 

19 
19 
21 
20 
20 
20 
27 
22 
19 


0 

0 

0 

10 

10 

7 
13 

5 
11 

2 

8 
10 
10 

10 

10 

0 

10 

10 

10 

5 

15 

0 

15 

10 

0 

2 

2 

14 

9 

6 

10 

0 

0 

5 

10 

0 

0 

17 

5 
15 
15 

0 
10 
15 

0 

0 
10 


To 


£ 

s. 

d. 

a 

s. 

d. 

77 

0 

0 

78 

0 

0 

76 

0 

0 

77 

0 

0 

80 

0 

0 

JJ 

)) 

83 

0 

0 

^ 

JJ 

85 

0 

0 

„ 

J, 

JJ 

70 

0 

0 

71 

0 

0 

84 

0 

0 

85 

0 

0 

0 

1 

0 

,, 

1 

0^ 

0 

0 

Hi 

0 

1 

0 

0 

0 

9 

0 

0 

10 

0 

0 

8i 

0 

0 

9i 

0 

0 

lOi 

., 

„ 

11 

0 

0 

li 

0 

0 

JJ 

0 

0 

7 

" 

" 

3) 

21 

15 

0 

21 

15 

0 

JJ 

90       0       0 


9 

15 
7 

13 
4 

10 


10 

10 

10 

12 

0 

5 

0 

0 


5  10 

10  5 

10  5 

3  1 

2  7 

5  15 

12  0 

7  10 


15     15 
23       0 


20  15 

21  5 
30  0 
23  0 


19     10      0 


*  At  the  works  Is.  to  Is.  6d.  per  box  less. 

t  A  Derbyshi-e  quotation,  not  generall    known  in  the  London  market. 
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THE  ARTIZAN. 


[December  1, 1867. 


LIST  OF  APPLICATIONS  FOR  LETTKRS 
PATEXT. 


^A'r     flAvP     APOPl'Rn      A      NFw   AHRANORM  R.NT     OK 
THR    PROVlSrONAi-    I'MOTKCTIONS    APPLIED     rOK 

BY  Invrntors  at  thk  (Jhkat  Sral   Patrvt 

OPFICR.  ly  ANV  niKKlCULTV  SHOULD  ARISE 
WITH  RRPKRRNCK  to  thk  NaMKS,  AnDRRS3RS. 
OR  TITLF3  CIVKV  IN  THR  LIST,  THK  KRQt'l- 
SITK  INFORMATION  WILL  BE  FURNISHED.  FREE 
OF  RKPRNSE,FR»M  THR  OFFICE,  BY  ADDRR9SI  NO 
*      LRTTKR,      PREPAID,      TO      Ttlli      GdITOR      0/ 

**  The  Artizan." 


Dated  October  17ih,  ISg;. 

2903  D.  Pi.lcTBi.n  »ii.l  W.  MBinvariu. Ri-aniL"and 

mo»-ii.ir  inM.-liii.Ps  " 

■"ton  J    Oxlrv  ,,i,ii  (;.   \Vil,on-01pni;siun-  CBsWs 
•J!)07  W.  B    A.l»ins-r,..com.itive  .■ii"i.,pr,  Stc 

2909  W    tl.  I.nU— Rlpctric  t.-Vi-riii.hic  apparatus 
■_!lln  R    Slinw— C..i'.H.."s  forvi-bifir* 

2911  K.  C.  Ross-.Mechauisiii  eiiiplove,!   for    cullin- 
mali-riaU  " 

2912  J.  Itivcs-Ciistinff  mft«lj,  *c. 

*i913  C.  s.  lynch — ItiipruvcinKots   iu  g^overiioia   for 

«ninin*fl 
•29U  I,    Ham-1-Cliptriirfnliric« 
■2915  O    C.  Wh.t— Clours    for    the   use  of  driitists, 

tiarb  Ts    photouraiih^is,  Xcc 
oniG  T.  Il^n  »u.i  )    Ho-har,l»on-HiilIii,^»rain 
•J917  G.  M.  «-en»-Boois  aorl  sIiohs 
•^18  J.  B.i.ophr— Su|.plyiuK  deoilorisii.j-    maitei  to 

i-iirth  closets 
3!)19     J.    Colijlt— I'rrservatioo    of   s.ilist  .noes   'ro.ri 

ili'Civ,  8cr. 
•3211  «■     Tr-.l-ol.l    aad    J.    McNeil-Sti-arn    Imilers 

iiud  ttirnnct's 

Dated  October  ISth,  ISST 

L>9'1  J.  Hal.-— All  eniwnlii..'  pock-t  L-aitir 

■202-2  V.  Prncle ,  I'.  Cooper,    aod   J.  P.  Colt  •ri-ll— 

Stoppers  fo-lioilles 
•2923  H.  W.  Ganett   ..od  G.  Hnlcrofi— Firearms  uid 

ordnance  (,nd  c:ii  trid-...s  for  th-  same 
■2924  H.  Sharp  a.ol  K.  W.  UVbh— S.niih<'  anvils 
.•|92i  K.  Casper— Prevruti.K  ti.e  lioutlnL- of  the  lob.s 

m  steam  aiiti  other  p. pes  frooi  tile  effects  of  cold 
29*1  J.  Hill  «nd  S.  Shellev— I'reparin.'  «eft 
'2927  E   T  Hiishei— Hits  and  honuers 

2928  W\  H.TK»ke,_«hotil- eve 

2929  J    «-»ard  and  H.  Smith— Steam  hollers 
293()  T.  Ki'.heo- (;rli.dio,{  i;r«i.i 

29:il   H.  J.   Ba  e— Cookin-  hv  iiieaosofsas 

293;  T.  Wh  tehend— Itoviu^-   aud   spiuuiug   fihioos 

substances 
2933  S.  S    JMnurice— Improved  fa«t-oins 
2931  J.  Kiiia:— Hoi.UB  or  iittiui.'  inHchiiiea 
2935  J.J.  Hodeii— Cle..nioir  hoots.  Hic. 
'29:H>  C    M.'Utiii;>i — .Aitic-es  of    apnare!    worn  on  the 

head  hv  woineo  uii.l  einlihen 

2937  M.  Aie.^- Uavit^for  .ejsels 

Datkd  Ocroni'.it  19th,  IS'7. 

2938  F.  W:  W.iide- loterunl  dec>r..tioiis    of    dwell- 
iuK  houses.  Ike. 

2939  M.  J.  iMarihews— I'iaioif-rtes 

•2940  W.  Lieherinauu— CoiiMtiuciooi  of  churns 

2911  \V.  n.  Lake— llirerli  loioiioif  Hrearius 

2942  A.  F.  J..Ioie.iu  and  C.   L.   l.arOy— Telegraphic 

cables 
29i3  I..  Ne«ton  and  J.  Pvvailes— Corks  for  boitles 
•291-1  J    Sch<Tnri/;-Co  .lipj-  «aier 
291.5  F.  Adkins— »1  .nulactuie  of  hoea 
•2946  J.  Aur-ersou- Fens,  &c. 
29*7  K  Butterworth— I'reprtriogan.i  spinnipff  fibrous 

Kuhstaiices 

2948  M.  W.  Shove— Construction  of  lett-r  boxes 

2949  R.    Watkius- D.schargug    projectiles   under 
water 

2950  H.  Hu|;he8-0i 


Dated  OciOBKR  21at,  1867. 

2951  M.  B.  Nairn  — Power  loions 

2952  W.    Cr.  Bcley    and  T.  C.    Hutclimsou— Manu. 
factoie  of  u.uiniua.  <tc. 

■2953  \V.  Barren  and  C.   Mania— Tuyerea 

29.^4  C.  1>.  Abel-Scre>v  bolts  and  iMits 

*29.»5  J.  Hauler — I'erinaueiit    way  of  and  in    signal* 

iiuir  ou  railways 
21I.SG  J.  flakier- An  hvKienic  pillow 
29.'i7  A.  H.  llraud    n— An  oniculnted  artificial  lej; 
2958  C.  Duucomue— Ciiaiumir   and     clo,ini;    bierch 

lortdiuu'  cartridge  caseK 
;9.>:i  H.  Hostile— B  .ttle«  and  other  rereptacles 
29b0  \y,  K.  Lake- Electric  ;ele(;raiili  apparatus 

Datfd  October  22nd,  18S7. 

2961  J.  Adatns— Copstructiou  of  breech  loadiujf  re. 

volver  fiiearma 
3902  T.  \^'ehh— SewinK  inacliiues 
2963  C    Ritchie- Tot,acc..  pipes 

•2904  T.  I.enie:l!e— Fans  for  the  veiifiiniiun  of  mines 
•29B5  l».  Walker  and  A.  Walker— Shoes  loi  BUlni...a 
29(i-i  N.  A.  Tl.ouinel-t-  I'loiiiicinjf  from   one   piece 

of  wrilinl?  paper  a   sheet   of   note   or  letter  jiaper 

and  nu  envelope  toeucIoHe  the  8  .id  sheet  of  l.aper 
2967  (f    Joues — .MouiititiK  wheels   to   rouu  Ciirriu}{«d 

uf  all  kiuits 
2068  J.   White- Meanslor  veul  hif.ni- 
29119   W.   Heale— 'I'elescopic  apparniils 
■29711  H.  W.  Sainbiidice— I'endei.t  lamps 
•2971    A.  V.  Neivfou- llreilKiiiK  aud  spice  bi  xea 
■2972   ^^■.  tiiay— File  blanks 
■2973  \V.  Brookes- 'rreatiinf  hides 

Dated  Ociobkr  23rd,  1867. 

2974  J.  "rladdock- Shuttle  touRues 
■2975  C.  U.  Alel— Pulverising  sulutnnces 


■2976  T    Wel'on— Oxvirenate.l   s.ibstKiicrs 

W  7   F.  .1.  Ituzsr- I'ressed  leather 

■2978  F.  Seller— Compressioir  air.  Ac. 

2979  t;     tl.    J^affieaoii  — Trealiaj;    Iraclures    of  ihr 

limbs 
29^0  A.  M.  Clark-  Steam  ffover.ors  and  valves 
2931  J.L.  Nuriuu — Forming  wells 


Dated  Ociobkr  ■21tli,  1867. 


■2982  A.  Chamber 
2UM:i  H  R.  .-if.  ,M 
■2981  F    Gerhaifi 


ufecM 


-.Manufacture    of 


res 


and 


a  d    A.    WacLin" — .Miiuufactiire   of 

ornrimental  fabrics 
29S>i    R.    \V    ■riloinsoll  -Wheel  for  stenm  carrioires 
■29.87  J.  Kllisooaoil  J     Sixrk— EioiiomisioB  fuelaud 

e.iiiisililiio|r  sniol.e 
2)KS  \V.  K    (ieoue- A  novel  kind  of  nail 
■J9H9  <4.  OInev— Improve  1  illiiininntiii' i.-:is 
29911  J     DiMlsre- Colliiiir  files 
2991    H.    Adroek  — I  norovemeofs  i:i  kilns 
:.9>12  J.  .Mt.  hell  — Hoffer.  aud  dr,.iv  spriusjs    lor  rail. 

w«v  carriaire..* 
29'13  H.  Ritchie- Carriages 
2991  S.  St  ckai,d-3..tiiu,r  apparatus 
299.1  A.   Al    Clark— lr..iioinitiuig   and    multiplying 

moiivepo>eer 
•.'9!»>  J   -.  Johnson- Spnnin'..  machinery 
2997    C.    W.    Hairi-oii-Prevemios 

vessels  i.,  which  Water  is  heated 
299'<  R.  \Veare— Treaiineut  and   reception  of  urine 


ustation    iu 


id  fic 


■2999  1!    .W.  Pa.lisei— Mairazlnen  foe  containing  ex. 
plosiv.-  coinpLuuds,  aiiil  ffiinpuwder  I 

I 

Dated  October  ■25th.  1867. 

3(100  W    Piakeu    and   D.    Fiskiu— Conslruction   of 

boilers 
3001   (J.    R.19S..  and  C.  A.    M.Kc.ironi— Saviug   lives 

and  pr  peit.   in  i-ase  of  shipwreck  at  ^en 
:!0ll2  L.  StoekiiiMii  — Ridlers  lor  windoiv  blinds 
30113  (;.  J.  (inn. he — Protecliiiirship.  ofn-„r.  Itic.. 
3001  H.  Uil>.,u— Valves  lor  dischmgiag   tlohls   or 

aoii.i  W.  R.  Lake— Carpet  li 
3000    W.  R.  Lake— Ciirii.iT, 
piickijur  ]'eriJhahle  siihsti 
:in07  T.  S'-iiiieut-Diessiui:  and  other  baj;a 
31IIK  A.  M.  C  ark  — M. ale  ,.f  obtaiuiuir  pul.licitv  and 

3  1)9   \.  .<r.  Cark  — I-  staife  siainps  Ac. 

30111   1'.    Love— Rejjnlalli.j;     the     supply    of    food    to 

3011  li.  Cooper— Removing  knots,  Itc,  fiom  fabrics 

Dated  October  ■2rith,  lS6r. 

S012  J.    A.    HopKinson  a:.d   J.   Hopkinson-Sream 

eiiiriue  iiidicitor^ 
311H   R    Carier— 1  ooms  for  iveavin^. 
3014  (i.  1>  .i>eit.  R.  1)  .  aeti,  and  J,  Blythe-Biitning 
t.iioes   ;>r..-.iiiir    from  lue    distnjatioii  of    liquid 


g,  pr.  serving,  «nd   . 


ft  kingiiiHtefials 
iiei.f  iniitrhes 
.vel 
Bottles,  ike. 


bvdti 
3915    VV.  K.   Wi'er- Holders  for 
3010   R.    M.  Uieliiord— .llHoufiic 
;<(il7    W     R.  Lake- An  :mpri..ed 

3018  I,    Ne»foi.  and  T.  Kersh  iw- 

3019  F.  JM.  Smith— .Armour  plan 
■2020  J.  J     I  elry— Hinoii.g  books,   H.C. 

3021  J    BrooKs— Obt.iniug  liioi.ve  poiver 

3022  C    K,   H.1.1 — Reapiui;  and  inuwiiig  iiiach'-ue-y 
30-23   W.Keiid,l  —Locomotive  engines 

30-24   J.  Asser— Croqoet  Inailets 

3025  A.   M.  Clarke— Steam  Kenei-nlors 

3026  A.  M.  Clarke— Railway  nud    tber  brakes 

Dated  Octobkr  28th.  1667. 

3027  W.  Fayue  and  A.  B  Fiaa-r- Ships'  and  other 
pumps 

3028  J.ae  Silva— Composition  lorconting  the  bottoms 
Of  ships,  llic. 

3029  ^i  Sinitli — Mi«rktiig  b.''arda  uaed  in  the  uanie 
u:  hilliaros 

3030  H.  A.  Bonoeville-.Manufacturingimper  sacks 

3031  W  F..  de  Bounau— E.aporalors  fol  cuucen- 
traliiig  sac.  hiriiie  Holds 

3012  J-  Voiiiiu-  Apphcati f  cnunel  coal  slack  to 

the  m^nufaclu.-e  of  .j»!nnd  coke 
,303i  C.  K.  Hiooman— IM    uufdciiire  of  lace 

3014  A.  J.  Woterlow,  W.  B.  Waterloo,  and  S  H. 
Waterlow— .Machiues  for  printiug  from  metal 
plates 

3015  J.  iJbiver- I*urnace8 

3036  M.  Heiirv— Balloons 

3037  T.  BeuneLt— Sp  oos.  forks,  and  ladl.-a 
;<m8  W.  I'.Hts— Mai  ii  gmi.u ills  for  screa-s 
3019  H    (;    P.   Meade— Kii-e. tins.   s,c. 

3040   V.    Vicuinte    lie    Cieralles  —  Obtaioing  power 


-fOll   W    R.    Lake 
r.itiug  liquid  In 


rifngnl  m: 
d  mutter 


thine: 


epa 


Dated  Ociobeh  ■29ih.l8"i7. 

3li42   R.  B.  Wils..ii— Furnaces 

3i>43  ».    W.    U    Edwards- Dibbliug  n,  d   dropping 


eed  . 


id  I 


3041  J.Sinyth    and  S.  Kirby— Keyed  wind  musical 

luatroiiients 
■■MS  E.  1.  Hui:hes-T«-isting  lines,  Sc. 
3ll4i  J,   T.  Ciirlel— Oileular  aebbing 
3lli7   W.    Bishop  and    U.    Buruinghtm— Pieveutiiig 

elHiiviw  entering  tmks  from  the  waste  pipe 
3048  J.  H     Jobn-.oii- Cleaning   cutU'U   and    couon 

seeds 

3019  W.  P.  Savage — Excavating,  raising,    and  de. 

positing  soil 
3050  h.  Perkins- Wolerandothermcters 

Dated  On-osER  30th,  1817. 
31151  <;.  I)  ivies— Preventing  inbrustntion  in  and  re- 


'.  Iron 


steaii 


3  .52    W.  II.  A.  Bo.vloiy—Hoise  ploughs 
:10.J3  J.  I  eatbrt— Cap  frames 
3054  J.  Maildocks— Securing  nuts  and  In.lts   . 
30.W  J.   H.  Feol.y- Imiiroveiaeais  iu  valves 
MSS  T  E.  Synioiids    Ships  and  other  vessels 
3n\7   I'.  I'leicy  — Culonring  phologiapht,  Ike. 
3058  J.  H.  Johnson- Huldeis  fur  whips,  9,c. 


.-iO  9  James  Es-i  of  C.iilh:ies>_C  esliii.L-  boilertube. 
30t)0  A.  \.   .\ewtoo— Ventilntioii  of  buildings 

Dated  Octobkr  -Jlsf,  1867. 

3>i;l  C.  Jo'.Bim  and  J.  J.ibs.io— Seiew  piope.Iers 

30(12    K    Cl-iir— toos-ructioii  ..f  pumps 

JOoi   W.    Hill,  J    \v-teii,  and   J.    Bniudwoo  I— Pro. 

oucmi   tombed  wheels 
3Ki4   W.  S.  D.xoM— Pro.luciug  ii  blue  dye 
30r5  R.  Djuuer— Clearing  skins 
30li()J.-r.    «;.nfd    aiid.S.    RobrrtsDii — rransmitting 

motive  pouer 
;5(167  O    C.  Evans— Digamg  marhiuery 
3i)liS  W.  R.  LsKe- Coo  rir  furniture  apiiiivs 
31169    W.    11    Like— Kxhau.tiui.-lhe  air  lU   ve.ssels 
30;0  I    Kendr.ck- St-.ni  boilers 

3071  J.  Waikis— Axles  for  earriag-a 

3072  A.    Chaplin— Poriani-  disiilliug  spparalus 
3u:3  II.  S.kes— Huskiuir  iriaiii 

31174  F.  'i'ttA- — Drawer  suspeuOrrs   and   brace  (asten- 


Datkd  Novembrr  lat,  18  7. 

::(J7.i   R.  1!.  Rodei,— Breech  lo.dingfi 

3076  J.  Siorseon-  Getting  coal 

3077  H,   Hooter  and  (i.  S.  Hiniter-Hals  and  cans 

3078  ii.  Haycra»t—  1  il.iug   receptacles    with    i;uu. 

3079  J.  Uilmi.ur— Constru.'tionof  piauolortes 

Dated  November  2nd.  1867. 

3080  S.  Parr  and  A.  Siroug— Cinstioctiou   of  huild 
iiiss 

:n81  J.   Wfight  and  M.  B     Nairn  — I'owr  looms 
3082   M.    A.     Soal— Securiun     the    meiel     bolls    em 

ployed  111  the  ci.i  stuic  ion  of  timber  ships,  s<c. 
.3083  ;\\^.    Daicey — F.isleuiiig    and    strengtheuitig 

irat-s 
3(181  J.  S.ott-Sbaresfcrlamps 
3085  A.ii.  A  venell— Iiiit.ro veil  frame  for  bottles 
:)IW6    \V.  |-..  Ge..,_rr— Hat  cover 
:-US7  H     W.   Urylls,  H    Neville,  and    J.  Holt— Ob. 

lauiinr  and  applying  lootiie  poiver 
3068   R.  I'lirrv- Cor-ets 

3ii89  J.J.  Hicks— B..k3  and  baudlesliir  bruBhes 
-.iO90  A.  M.  I   lark— P.o.luciIlL'  motive   power 

3091  T     II.  Ootts  and    F.  W.    Bronksbanl._Manu. 
fncfiire  of  laee  iu  t-»  ist  lace  tnich.nes 

3092  W.  Cooke  ..nd  W.  Fiaiics- .Vlats  and  matiiug 

Dated  November  4th.  1867. 

3093  J.  Oi-r— P.aiiinir  web  fabrics 
3(194  0.   H-lei  — lobular  Loikrs 
31)95  W.  ll^n-.A,.pl)ii,i    iii-i   I   shesfe-ng    to  com- 


P' 


>l, 


itli 


I  fni 


311K6  J.  l-.a-er  anil  (i.  Don.  an-l,ounIer  check  books 
3(W;      U-       liukiosoii  -Joining     i.iid     ci,nsiri.ci.nir 

straps  f..r   ii.ncl.inerv 
309S   11.     Ackrojd    and     G.    Hodgson —  Looms    for 

.3099  J.  c'srle  and  T    Holt- -Warpini- 
3.00   R     liagolev— Shuttles  eiiiploied  iu 

3101  H.  Hehilen  — Mules  r-..rrpinuini.- 

3102  A..\.  I.    Ha.r.soii— l.ibel  buna 

3103  r.  Wiight  and    I    Fix- Prodoeiig    plain  and 


eaviug 


3148  J.    F.  Brlnies-Disfilliug.heaii 

ii-id liiiii  li.,.„,|, 

149  J.  Wli-,l..r— Gloves 

3150  K.  Itohinson  — Filtering  paper 

3151  T.  Clark- Im,  rovemruts  in  the 
of  railways 


permanent  way 


Dated  Novrmbkr  8th.  1867. 
T.   niickbum- Looms  for  weaving 

11- .Adi-ist  iiff  ihe  po.itiun  of  endless 
ill  machinery 
ig  hoir^..nial,  vertical. 


31.53  C.  A 
travelling  baud 

31.54  I      JleKimm-Ind 


3155  J.    W.    >mitli    and    T     Peti.jean  -  Warming, 
yeutiliiting.  au't  heati.'gappe.taios 

3156  H.JeMitt — Hevolviiig  apparatus        .^ 

3157  Ii.  W.  R    Pigott-Co.er  p.'  wii« 
3r.8  S    Landells— GIr.ss.'l,  bes    die 
3I.VI   W.  Ii.glis— Moiftr.i-iolingj 

316(1    r     H.   N  ithan— Printing    designs   on    woven 

3161  'T'.'"vV,i,..|ev-Peimane„t  way  of  railways 

3162  S    A.  111.  liy-ImprovniienlSM,  lamp. 

31n3  \V.  Cli'ppioilale— Co.it.iinir  lailtvay  carriages 
3164  G    1-.  Uousrie.d-Seltilig   types  ^ 


Datkd  November  9th,18i7. 


3105  J.  E.  C.i.i 


-Ha 


iiuin  Ilia 


31M6  S    Hall  and  M.  Wblttingliaui— I.o 

31a7  H    ElliB-1'srai.ols 

3168   R.  B.  Wilsi.u— Furnaces 

I  (19  J.  GieBliain-uiffarii'sii.j.ot.ir 

31711  S   Siniiin— Aprons,  bids,  and  p')iich.« 

3171    M    Rollas.ai-Susiieudeil  nas  lamos 

3172 -p.  W.  lii..r..in  and   K    o    Kemp— Gas  lamps 

3173  C.  l!e,lelis-Kl.st.cfai.ri,.s  ^ 

3174  G     Fair-i.-r,kiiig    and  resist  ring  votes  in 
deliberative  a-seni    lies 

V,l'.  'V  '■':  ''"'■••■-I'lexibl.  air  ti,..|.t  cvlinders 

3176  \y    Law.ie-Buiniiic  livdrocaib  n« 

3177  J.  H.    \V.    lliggs  and    A.  W.  Biggs- Joinin"- 
warp  e-i- 


iids 


Datkd  November  llth,  1867. 

3l:S   W.  Thompson— linpioveoients  in  vehicle. 
31711  W.    I'njue— Cin.  k    and  bocXet  door   pieces  for 
pomps 

3180  C.   H    Hiidcetis-r.ivere.  for  blast  furnaces 

3181  S    Uuvion  and   W    Gardam—Salety  lamps  for 
31?2  G.  Ellis-S-cret  snfetv  desK 

3IS3  C.  E.  Ilri.oinan-Huiuiog  and  distilling    oils  to 

irenerate  s-eHiii 
31-4    1.  J,  Uoiiard-  Roliini-  iron 

3185  W.  R.  I.  K — Deirn.i.e  armour  ' 

3186  «•.  It    1j,k  —  Cvliuder 

3187  W.    K.  LnKs- (.artlld^ 


f.,ti 
31"4   .\.    Birken.iith- Waltres>ea.  Ac. 
3105  J.  Kidil- Obtaining  aitilicial  lirht 
310  i  A.  V.  .\e.vt.  n— Sewiiiir  machines 
3I117   W.  R.  Newton-^Coveriiig   sieel   or  iron   plates 

wiih  copper 
3iOo  W.   R.  Lake-Subslilutefor  iudiarubber 

Datkd  November  .!th.  1867. 

3109  W.  Marshall- .Machinery  employed  in  clip, 
ping  lace.  810. 

3110  H  Allnian  and  F.  N.  Gisboriie— luereasin  < 
the  prodiictiou  of  liuhf  from  and  improving  Ihe 
combustion  of  carbuietred   g.isea 

3111  A.  VeidBlle— CI  siog  doots  01  windows 

3112  r.  Wingate-Aiicbo.s 

3113T    Brignsar.d  W.  E.lfates-Isioms  f..r  weavl-g 

3114  S.H  Foster  and  T.. Bonne,— Looped  iiibric  lor 
braces 

3115  H.  Smyth-Umbrellas.  (Sir. 

31  Hi   H    Adeaiie— Protection  of  rlie  eve 

3117  C.  E.  BiooiiiHU- Ca.cululing  iipparalus 

3.18  E.  C.  Vine— Star.,   Ike 

3119  A.IVI.   Clarke     Railway  and  niher  brakes 

3120  R.  P,.lnier  and  H.  S.  Him— Wbeaien  Hour  and 


ig  machines* 
breech    loading 

311-8  W.  R.  I.HKe- Ca-ler  for  articles  of  furniture 
31-9  W.K    JjiK Breech  b  ailioclire.rins    ' 

3190  \\-.    Campion    auil    W.    Campion  -  Knitting 
n  aehiiierv 

3191  F  L.  de  Gerb-.h-rre.ting  oils  and  spirit.- 

3192  1..    i:    Bousfield— Sewiu,    Ibe  seniis  uf  leaped 

3193  K.   Hansonie,  H.  Bessemer,  mid  E.  L.  R  .nsome 
I       — BlucRsor  nrtiHc.al  sioue 


bi 


id 


3121  W.  Geeves— Panel  dooia  and  frames 

3122  W.  h.  Newioii— Steam  b  ilers 

3123  A.  V    Newton — Ann  tiiclion  joiirniil  boxes 
.1I24  A.  McPooifall— Slirruig  solio  siiliBtauces 
31-25  J.  W.  R.  Hi. I— Propelling  vehicles 

Dated  Novrmeer  6th,  1867. 

31-26  R.  I.eake  ard  J.  Beckeit— Polishing  .  vlindils 

3127   K.  C     Prentice- Tieiitiiieul  of  t-uu  mtfu 

3P28  r     F.   Cashiu— Wotkluir    and    governing    tile 

iietion  of  railway  poiiif'.ti.il  signals 
3J29  H.  A     Bonneville-  Box    tor   pr.-serving   pnsty 

sillisiai.ees 
31:0    W.   E.Gedge— Vcr.etiiili  blinds 

3131  R.  NeAiou — Fuel  f.-ediiig   apparatus  fur  ateum 
boilers 

3132  I.  Baggs — Preparing   aud    oxidising  certain 
sulistaiices  capahleut  producing  cliloriue 

3133  R.  Th  iriitoo  aud  R.   I  h.^roion— Furnaces 

313*   W.  Pearson  a-.d  W.  Spiirr— Looms  for  wearing 

3135  J    Boietnl—Dieiiig  textile  fal.rus 

3136  W.  R.  Luke— Waterpioof  fabiii-B 
3Ul   A    IU.  Clark— P.uuoloilea 

Hated  Nove.m9kr  7ih,  1867. 

3138  0.  I.  Hett— Govein  raolsteam  euijii.es 

3139  T.    R      p.nrdsley    ui.d    W.    Bluckslm.v— Smoke 
coiiaiiining  oppa.atos 

3140  T.  J.  Bakei— .Mauufactore  of  grnininio  Hour 

3141  K   SephMii— U'orsnieus  divelliogs 

3112  \l-.J.  Rl.  Raiikine—Obpiiiiing  uniform  rotation 

3141  C.  H.  Hrigbt- riamw.iys 

3H4  C     H.  3right— C.rriaiie.for  Irimwaya 

3145  K    Sacie- Ci  nslfui  tion  of  armotir 

3146  H.  T.  Newnham— Means  used  in  playing  garnet 
1147  1    lleiv.tt- Foriiiiog,    pnuiipg,    aud    louuung 

labels 


Dated  No\-km8HR  pith,  1867. 

3194  J.  C.  Bnyley  end  l>    Campbell- F.re  lighters 

3195  H     A.  Bo   nevil  ,-l.ubr.CHliiig  boxes 

3196  H.  A.   (lonneviil-   Mooloiiii.  hruK. 

3197  R.  P.  Faueheux— Tob.iceo  piiiiche. 
3108   W.  H.ciispiu—Attihcialluel 

5199  J.  T.  K.  Porter- lligciug  machiuea 

3200  c    K.  Brooinsn  — Kiiriiaces 

3201  T    E.ans— BucKles 

3-2II2  »I.    11     Wesibeail    and   R.  Smilh-Arpsngiog 

narrow  fabruTS 
3203  A.  illcKen/ie— Opening  and  shutting  the  beads 

ot  open  cirrisg'S 
3^2IM  L  .A.lladiu — Bungs  for Tessets  for  contBinine 

liquids  * 

3^2(K>  J.  Himihy— Compound  metallic  platesl 
32U6  J.    Carter    niiU    T.  clialioers-  Details  and    fit. 

tings  of  windows.  Hic. 
.■f207  2.  D.  Scully- -Pie.uing  ca.Ks 

DATr.E  NoVKMBEK  13th,  1867. 
320-<  A.  F  Gaidan— Patent  fuel 

3-209  J.  W.   le.wther  and   I  .  Bennett— Safety  lamps 
32111  F.  Andrew  and  E    "li-tinKer— Printing  roller. 

3211  -r.  Wilson- Brenh  lo ug  firearms 

3212  A.  .M.CIaiK-Tubuluf  boileis 

3->l3  T.  Ta,  lor— I'lBviui.' tames  of  Bgill   and  chance 

3214  W.   H.  L. Ke— Breech  loading  firearms 

3215  U.  P' rretoud-Wurflein— IiiBtriiiiieuts  for  join, 
iiu   cords 

3216  R.  Adnms— Ur.erh  loading  firearms 

3217  E.     Madge  — Reduction   uf  aulpbale    of  iron 
crystals 

3218  K.  Maiiiie — Feeding  metal  ylatetto  roll. 

3219  A,  V    .Vewl.iii- Riitsrveiiiiine. 

3-220   I*     K.     Bla   d— WeKiog.    urjiiig,  aud   burning 
blivKS  aud  tilea 

DaTEP  Novkubkk  Hth,',18(.T. 
3,21   R.  F.  Fair-fe — laiconiotive  engines 
3222   J.    Jllorri^oo —  Hem    folders    ui.d    tucKers    for 

searing  morhiiiea 
32-23  P.  oe    B.ivay—Attenoaiiiig  ihe  effect  of  shocKs 

bet-Aeeii  engines,  Xc. 
3221  G.  Keiil  — Kneading  machiuea 
32-25  R     llaitisoii— lap. 
32-^6  W.  H.   Itu-hari.son- Mnuuf.ictutT  of  iron  and 

steel 
3-*27  J.  Combe— MsKmg  cops 

3228  I,    .A.  Wniuinan— Raising  water 

3229  A.  ;M.  claiK  -  .^ppi)iiig  puwdeis  on  surfacea 

3230  J.  P.  L    HevKi.nna  nod  F.  J     Nunnev— Hush- 
iiigmlielune. 

3->:tl   W.  R.  L  Ke  -Steering  apparatus 

3232  J    cl'irK    au.i    A.     Ksilinan- Decomposing   III 
sulphides  of  copper,  Stc. 

Datkd  November  ■28ih,l.-(i7. 

3233  R  (t.  Hsrcoutt— Fin.  lighting  material 

3234  P.  M.  Parsons  •  Arlifirlul  graniie 


QyiL 


